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SUMMARY  OF  THE  FIELD  OPERATIONS  AND 
OP  TUE  WEATHER  IN  SUMMER. 

2959.  As  spring  is  tlie  restoration  of 
life  to  vegetation,  and  the  season  in  which 
the  operations  of  the  field  again  become 
active,  so  summer  is  the  season  oi progress 
in  vegetation,  and  in  the  operations  of  the 
field,  none  of  the  greater  ones  of  which  are 
begun  or  terminated,  but  only  advanced 
a  step  towards  tlieir  maturity  in  autumn. 
Tlie  advancement  of  the  larger  field  ope- 
rations involves  no  diflTerence  of  principle 
in  their  execution,  but  the  minor  operations 
which  accompany  them,  and  the  changes 
they  effect  in  the  aspect  of  the  larger  ones, 
in  the  most  agreeable  season  for  work  in 
the  year,  invest  all  the  operations  of  sum- 
mer with  peculiar  interest,  and  even  de- 
light. 

2960.  "  Summer  is  the  bloom  of  the 
year,"  as  Mr  Mudie  truly  observes — "  the 
period  during  which  all  the  growing  and 
living  children  of  nature,  which  wax  and 
wane  with  the  revolving  seasons,  are  in 
the  spring-tide  of  their  activity,  and 
when  all  those  general  agencies  by  which 
they  are  stimulated  are  working  to  the 

very  top  of  their  bent Summer 

is,  both  in  the  literal  and  the  metaphysi- 
cal sense,  the  season  of  blossoms ;  and, 
as  the  blossoms  make  the  fruit,  the  time  of 
them  is  really  the  most  important  of  the 
whole.     In  our  middle  latitudes,  there  is 
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a  very  beautiful  instance  of  design  and 
adaptation  in  this.  The  grand  stimulat- 
ing agent  in  all  terrestrial  action,  at  least 
in  a  natural  view  of  it  on  the  surface  of 
the  earth,  and  the  intensity  of  this  action, 
is  made  up  of  two  elements — the  portion 
of  the  twenty-four  hours  during  which  tiie 
sun  is  above  the  horizon,  and  the  altitude 
of  the  sun  above  that  horizon.  Both  of 
these,  in  either  hemispliere,  increase  as 
the  sun  declines  towards  the  hemisphere, 
or  rather  as  the  hemisphere  inclines  to 
the  sun ;  though,  as  the  first  of  these  is  the 
apparent  result  of  the  second  as  a  reality, 
our  using  the  one  expression  or  the  other 
does  not  affect  the  result.  The  increase  or 
decrease  of  altitude  is  the  same,  with  the 
same  change  of  declination,  in  all  latitudes; 
but  the  variation  in  time  above  the  hori- 
zon increases  with  the  latitude :  conse- 
quently, the  higher  the  latitude  the  greater 
the  change  of  solar  action  with  the 
same  change  of  declination.  The  change 
in  declination  increases  from  the  solstice 
to  the  equinox,  and  diminishes  from  the 
equinox  to  the  solstice.  Thus  the  increase 
of  solar  action  begins  to  slacken  at  the 
vernal  equinox  in  March,  and  gradually 
diminishes  till  it  becomes  0  at  midsummer; 
after  this  the  decrease  ccmimences.  This, 
however,  is  only  in  so  far  as  depends  on  the 
altitude  of  the  sun ;  for  the  other  element, 
the  time  which  the  sun  is  above  the  hori- 
goes   on   increasing  till   the  longest 


day,  or  day  of  the  solstice. 


Thus,  in  the 

A 


libraxy 
N.  e.  SUkte  College 


PRACTICE— SUMMER. 


advanced  part  of  tlie  suninier,  there  is  a 
diiiiiiiidlied  increase  of  the  nioinentary  in- 
tensity of  tlie  solar  action,  and  a  lengthen- 
in;,'  of  its  daily  duration.  What  is  given 
to  the  iircsence  of  the  sun  above  the  hori- 
zon is  taken  from  its  absence  below  it; 
and  thus,  as  the  sununcr  advances  towards 
the  longest  day,  all  that  works  by  the 
action  of  the  sun  works  with  his  increase 
of  intensity,  and  for  a  longer  time.  After 
the  longest  day  is  past,  both  elements  of 
the  solar  action  diminish,  slowly  at  first, 
and  more  rapidly  afterwards,  until  the 
summer  merges  in  the  autumn.  Near  the 
equator  the  changesarc  comparative!  ysmall, 
and  tliey  increase  with  the  latitude;  and 
the  dificrences  in  this  resjject  are  what  may 
be  called  the  celestial  differences  of  the 
character  of  summer  in  different  latitudes; 
but  terrestrial  causes  modify  them  so  much, 
that  the  practical  results,  as  observed,  are 
verydifferentfrom  whatthe  celestial  theory 
would  give.  Still,  any  one  who  thinks 
but  for  a  moment  will  not  fail  to  discover 
how  beautifully  the  season  of  bloom  is  se- 
cured from  vi(dent  action  either  in  the  one 
way  or  the  other.  This  is  enough  to  con- 
vince us  that  the  action  which  goes  on  in 
the  production  of  nature  during  the  summer 
is  really  the  most  important  of  the  whole 
year;  for  it  is  performed  with  the  maxi- 
mum of  power  in  the  agents,  and  the  mi- 
nimum of  disturbance  in  tlieir  operation. 
That  resistance  of  winter,  which  but  too 
often  shrivels  the  young  leaf,  and  blights 
the  early  blossom  in  the  spring,  is  van- 
quished and  completely  stayed  from  mak- 
ing any  inroad  till  the  seasonal  purposes 
of  nature  are  accomplished ;  and  the  ar- 
dour of  the  stimulating  cau«es  which  have 
vanquished  the  destructive  one  are  slack- 
ened, Ko  that  they  may  not  injure  that 
■which,  during  the  struggle  of  the  early 
part  of  the  year,  they  have  preserved.  All 
this,  too,  is  accomplished  by  means  so 
very simjjle,  that  their  simjdicity  proves  the 
most  wonderful  part  of  the  whole,  for  it  is 
nothuig  more  than  the  planes  of  the  annual 
and  daily  motions  of  the  earth  intersecting 
each  other  at  an  angle  of  about  23°  28';  and 
tlie  line  of  intersection  ))assing  through 
the  equinoctial  points  of  the  diurnal 
oibit." 

2961.  The  atmospherical  phenomena 
of  suumier  are  of  the  most  varied  and 
complicated  nature.     At  one  time  the  air 


is  highly  elastic,  and  feels  balmy  and 
bracing,  indicated  by  the  high  position  of 
the  mercury  in  the  barometer ;  at  another 
the  mercury  descends,  and  almost  always 
suddenly,  to  the  lowest  point,  followed  by 
blasts  of  wind  and  a  deluge  of  rain,  imi- 
tating the  tornado  of  the  tropics.  The 
heat  of  the  air  so  scorches  us  as  to  cause  us 
to  seek  the  shade,  and  the  thermometer 
marks  its  intensity ;  and  shortly  after,  a 
chilling  gust,  accompanied  with  hail,  sud- 
denly brings  down  the  thermometer  many 
degrees.  The  air  to-day  is  so  calm  and 
breathless,  that  not  a  ripple  is  visible  even 
on  the  broad  bosom  of  the  great  ocean ; 
to-morrow  a  hurricane  agitates  its  waves 
to  a  height  dangerous  to  the  safety  of  the 
mariner.  Not  a  cloud  is  seen  at  times  to 
stain  the  purity  of  the  blue  vault  of  heaven ; 
at  others,  the  thunder-cloud  hovers  over 
the  earth,  and  blackens  its  surface  with 
a  portentous   shadow. 

2962.  Such  changes,  in  summer,  are 
usually  sudden  and  of  short  duration,  and 
are  requisite  to  preserve  the  healthy  state 
of  the  atmosphere.  Did  rain  not  fall 
in  large  quantities,  the  A^aponr  absorbed 
by  the  increased  capacity  of  heated  air  for 
moisture  would  accumulate  in  the  at- 
mosphere, and  form  perpetual  clouds  and 
sunless  days.  Did  no  cold  strata  of  air 
move  about  to  condense  the  warm,  the 
warm,  containing  a  large  quantity  of  va- 
pour in  solution,  would  always  be  elevated 
beyond  the  reach  of  the  earth,  and  there 
waste  its  latent  heat.  The  sheet-light- 
ning passing  from  cloud  to  cloud,  the  most 
common  display  of  electric  action  in  sum- 
mer, restores  the  electric  equilibrium  oi 
the  air,  and  the  forked  lightning  relieves 
both  the  earth  and  the  air.  Did  not  the 
hurricane  at  times  force  its  way  through 
the  calm  and  settled  air,  the  same  portion 
of  the  atmosjdiere  would  always  remain 
over  the  same  hicality,  and  become  viti- 
ated by  the  breath  of  animals  and  the 
exhalations  from  decaying  vegetables. 
If  the  dews  failed  to  descend  upon  the 
grass,  the  pastui-es  would  soon  become 
parciied  by  the  meridian  fervour  of  the 
summer  sun.  Thus,  the  active  agencies  of 
nature  are  all  required  to  preserve  the  air 
in  a  healthy  state  for  animals  and  vege- 
tables, and  they  operate  in  the  most  bene- 
ficial manner  in  summer — the  season  of  the 
intensest  action  of  the  solar  rays. 


f^.^^ 
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2963.  The  influence  of  the  laws  of 
nature,  which  eflects  such  clianges  in  the 
atmosphere,  also  affects  the  condition  of  the 
human  race;  "for  if  the  laws  of  nature," 
says  ]\Ir  Mudie,  "  have  been  so  framed  by 
the  Lawgiver  as  to  place  the  summer  of  the 
year  in  the  situation  of  greatest  safety  in 
tlie  year's  revolution,  so  ought  the  sum- 
mer of  the  life  of  man  to  be  placed  in  the 
situation  of  greatest  safety  among  the 
stages  of  his  appointed  time  on  earth. 
Nature  does  this  in  the  case  of  all  irrational 
animals  which  belong  wholly  to  material 
nature,  and  are,  of  course,  in  complete 
obedience  to  material  laws.  In  so  far, 
too,  as  man  is  under  the  laws  of  material 
nature,  he  is  under  their  protection.  But 
man,  even  considered  as  body  or  animal, 
is  not  wholly  under  the  protection  of  these 
laws;  for  from  the  moment  that  the  mind 
has  acquired  the  requisite  degree  of  expe- 
rience which  prompts  him  to  the  exercise 
of  his  young  judgment,  he  begins  to  exer- 
cise it,  and  this  takes  place  long  before  he 
is  able  to  regulate  himself  even  in  what 
those  who  have  had  larger  experience  con- 
sider very  simple  cases 

This  is  a  period  at  which  the  burden  of 
bodily  labour  of  every  kind  should  be 
lighter  than  at  any  other  period.  It  is 
usually  the  time  of  most  rapid  growth, 
and  therefore  the  one  of  greatest  com- 
parative weakness  in  the  whole  system. 
It  is  the  time  when  the  body  is  most  sub- 
ject to  consumption,  and  to  various  other 
diseases  from  which,  if  this  time  is  fairly 
got  over,  there  is  comparatively  little  to 
fear  in  after  life ;  and,  such  being  the 
case,  we  may  very  naturally  infer  that  it  is 
the  time  when  the  bodily  constitution  is 
ratlier  conlirmed  in  strength  or  given  over 
to  feebleness.  It  is  also  the  time  at  which 
tlie  deepest  impressions  are  made;  because 
it  is  then  that  the  keenness  of  the  senses 
to  observe,  and  the  readiness  of  the  mind 
to  receive  and  retain  the  result  of  the  ob- 
servations, are  most  usually  upon  an  equa- 
lity. The  time  of  perfect  equality  may 
be  earlier  in  some  cases  and  later  in  others; 
but  we  believe  we  have  truth  on  our  side 
when  we  say,  that  at  some  time  within 
the  limits  often  years,  the  perfect  equipoise 
of  the  balance  between  the  senses  and  the 
mind  actually  takes  place. 

2964.  "  This  is  in  fact  the  summer  of 
life  to  which  we  have  already   alluded; 


and  we  cannot  help  admiring  the  delight- 
fully benevolent  design  with  which  this 
period  of  life — tlie  grand  period  of  fitness 
and  disposition  to  observe — and  the  sum- 
mer of  the  year,  the  season  when,  beyond 
all  others,  nature  is  inviting  to  obser- 
vation, and  fitted  to  reward  its  exercise, 
are  ada})ted  to  each  other.  But  though  the 
summer  is,  in  especial  manner,  valuable 
and  inviting  at  the  age  we  have  named 
as  corresponding  to  it  in  our  life  upon  earth, 
yet  every  human  being,  from  the  earliest 
dawn  of  observation  to  the  final  close,  may 
find  much  pleasure  in  the  summer,  if  they 
seek  it  aright. 

296-5.  "  Though  summer  is  unquestion- 
ably the  most  delightful  portion  of  the 
year — the  one  which,  above  all  others,  is 
hailed  and  enjoyed  by  every  one  who  has 
senses  to  perceive,  or  a  heart  to  feel,  and 
a  mind  to  understand  the  great  goodness 
of  the  Creator  in  placing  man  in  a  world 
of  so  many  and  so  sweet  enjoyments — yet 
summer  is  not  a  season  of  which  we  can 
mark  the  beginning  or  the  end  by  fixed 
days  in  the  calendar,  or  of  which  we  can 
say  that  it  has  definite  characters  which 
belong  to  itonly, and  to  noother  of  theyear. 
Even  with  us,  in  the  comparatively  mild 
latitude  of  Britain,  where  none  of  the  sea- 
sons run  into  extremes,  we  cannot  say  that 
summer  is  absolutely  the  warmest  tiuie  of 
the  year;  because  we  sometimes  have  a 
very  warm  day  in  tlie  spring,  which,  pro- 
bably from  tiie  contrast  with  the  general 
character  of  the  season,  we  feel  fully  more 
than  we  do  many  days  in  the  summer.  So 
also  there  are  often  days  in  the  autumn 
upon  which  we  feel  the  heat  more  oppres- 
sive than  we  do  upon  summer  days;  though 
this  may  in  part  arise  from  the  greater 
length  and  comparative  coldness  of  the 
autumnal  nights. 

2966.  "  Limited  as  the  island  of  Britain 
is  to  a  range  of  only  about  six  hundred 
miles  in  the  meridian,  which  is  just  about 
one-tenth  of  the  quadrant  front  tlie  equa- 
tor to  the  pole,  there  are  very  great  diffe- 
rences in  the  character  and  economy  of  the 
summer  in  different  parts  of  it ;  and  these 
are  still  further  increased  by  diflerenco  of 
elevation  above  the  level  of  the  sea,  and 
other  local  causes.  In  general,  the  double 
season  of  activity,  and  the  pause  during 
the  very   vigour  of  the   warm   and   dry 
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season,  are  much  more  marked  in  the 
southern  part  of  the  island ;  while  in  the 
extreme  north  they  may  he  said  to  be 
altoirether  unknown.  In  those  remote  parts 
there  are  hardly  any  spring  flowers,  and 
very  few  autumnal  ones.  On  elevated 
places,  the  snow  will  retreat  before  nothing 
short  of  summer;  and  it  returns,  in  occa- 
sional showers,  even  in  June.  Thus,  sum- 
mer is  hardly  gone  when  the  snow  returns 
and  maintains  its  ground  till  next  summer. 
When  the  duration  of  summer  is  so  brief, 
there  can,  of  course,  be  few  instances  of 
second  flowering  or  growth  in  plants,  or  of 
second  broods  in  birds.  The  plants  analogous 
to  the  early  flowerers  of  the  southern  j)art3 
are  not  many;  and  of  the  summer  birds 
which  make  the  southern  groves  and  cop- 
ses so  gay  with  their  songs,  the  far  greater 
part  do  not  reach  the  extreme  north. 
There  is  a  double  reason  for  this.  In  the 
first  place,  the  summer  is  too  short  ;  and, 
in  the  second  place,  there  are  few  or  no 
groves  for  them  to  visit;  and  in  some  of 
the  lonely  moors  there,  one  may  wander  the 
livelong  summer's  day  without  hearing 
any  sound  of  bird,  save  the  hoarse  croak 
of  the  hooded  crow,  or  the  peevish  and 
melancholy  '  twite'  of  the  mountain 
linnet. 

2967.  "Viewingour  own  country,  there- 
fore, limited  as  it  is  in  range  of  latitude, 
we  may  say  that  the  summer  is  cleft  in 
twain  in  the  warm  and  dry  places  of  the 
earth  by  the  ardour  of  the  summer  drought, 
which  comes  in  the  maximum  of  that 
season,  and  has  an  enervating  influence  on 
vegetation ;  and  that  the  two  segments 
ai)proach  each  other  as  we  proceed  north- 
ward, meeting  so  as  to  form  only  one  sum- 
mer at  different  distances,  according  as  tlie 
surface  is  higher  above  the  level  of  the 
sea.  with  an  unbroken  progress  in  vege- 
tation maintained  by  the  presence  of  an 
adequate  supply  of  moisture. 

2iiC8.  "  But  the  extra  heat  which  par- 
ches the  dry  plains  in  summer  is  actually 
a  store  provideil  for  man,  and  provided 
where  he  cannot  find  anything  in  art  to 
answer  the  same  purpose.  Man  can  neither 
cart  the  sunbeams  into  his  fields,  nor  col- 
lect and  retain  them  in  reservoirs;  and 
therefore  the  bounty  which  gives  him  this 
summer  surplus  is  a  bounty  for  which  he 
ought,  nay,  is  bound,  to  show  his  grati- 


tude by  turning  it  to  proper  account. 
Crops  of  grain,  pulse,  and  of  artificial 
grasses,  especially  the  leguminous  ones — 
the  tall  growing  clovers,  the  lucerns,  and 
the  sainfoins,  retain  the  humidity  in  a 
wonderful  manner  ;  and  all  the  leguminous 
crop-plants,  which  completely  cover  the 
ground,  are  understood  to  give  it  more  by 
this  means  than  they  take  from  it  by  any 
other,  and  thus  to  be  ameliorating  crops  in- 
stead of  scourging  ones  ;  but,  in  order  to 
do  this,  they  must  completely  cover  the 
ground,  so  as  to  exclude  from  it  all  scorch- 
ing action  of  the  sun.  Plantations,  copses 
of  trees,  hop-gardens,  and  all  other  vege- 
table shadowiugs,  while  keeping  the 
scorching  heat  of  the  sun  from  the  ground, 
in  the  times  of  its  extreme  strength,  have 
similar  eff"ects,  only  diflferiug  a  little  with 
the  nature  of  the  plants,  and  the  varying 
demands  which  their  roots  may  have  upon 
the  soil,  for  that  ill-explained  and  under- 
stood something  which  they  are  generally 
sujiposed  to  derive  from  it.  In  bleak 
situations,  a  w(mderful  acceleration  is  often 
produced  by  ])lantations  of  evergreen  coni- 
fera?,  especially  of  the  conmion  Scotch 
fir,  (Piniis  sylvesiris,)  which  is  at  the 
same  time  one  of  the  most  valuable  as 
timber.  And  there  have  been  many  in- 
stances of  a  plantation  of  this  kind  yield- 
ing a  good  rent  during  the  time  that  it 
stood  ;  and  then,  when  it  had  come  to  the 
growth  most  proper  for  cutting  down — the 
but-ends  of  the  tree  for  ordinary  deal  tim- 
ber, and  the  top-cuts  for  pit-props,  used  in 
the  collieries — the  surface  upon  which  it 
stood  had  accumulated  so  much  soil  dur- 
ing the  time  of  its  standing,  that  very  little 
expense  sufficed  for  converting  it  into  corn- 
land,  capable  of  bearing  excellent  crops. 

29G9.  "  There  are  instances  in  which  the 
vegetables  that  man  has  sown  or  planted, 
have  of  themselves  furnished  no  small  por- 
tion of  that  auxiliary  ])ower  of  the  reten- 
tion of  humidity  in  the  fields  which  enables 
the  wh(de  of  that  surjdus  of  summer  heat, 
above  what  the  natural  condition  of  the 
place  refpiires,  to  be  converted  to  useful 
purposes.  There  are  other  results  equally 
striking  and  profitable  as  these.  In  majiy 
parts  of  the  uplands  which,  not  many  years 
ago,  were  in  the  naked  and  unproductive 
state  which  is  common  to  such  places  when 
they  are  neglected,  the  most  advantageous 
results  have  been  obtained  from  belts  and 
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clumps  of  planting,  and  the  bringing  of  the 
surface  into  culture.  While  they  remained 
in  a  state  of  nature,  the  suninier.s  were  in- 
tolerably hot  and  dry,  and  the  winters  were 
excessively  cold,  with  heavy  falls  of  snow, 
frequently  coming  on  about  the  middle  of 
January,  and  sometimes  renewed  in  March 
— so  tiiat  they  lay  long,  and  field  labour 
could  not  be  begun  until  the  season  was 
far  advanced.  This  rendered  the  grounds 
immediately  adjoining  of  little  value  for 
tillage,  and  the  wastes  themselves  of  as 
little  for  pasturage,  as  the  people  in  the 
vicinity  had  no  keep  for  cattle  during  the 
long  winter,  and  sheep  were  altogether  out 
of  the  question.  When  a  few  cattle  were 
kept  in  such  places,  they  were  in  a  sad 
condition  in  the  spring,  from  the  scanty 
supply  and  bad  quality  of  their  winter 
food,  which  consisted  almost  wholly  of 
straw,  uuripened,  black,  sodden,  and  sap- 
less, from  the  effect  of  the  autumnal  rains. 
In  consequence  of  this,  when  the  cattle 
were  put  out  to  the  upland,  after  the  sun 
had  brought  up  the  grass,  a  man  had  to  be 
sent  along  with  them,  to  lift  them  in  the 
case  of  their  lying  down  and  falling,  as 
they  had  not  strength  to  regain  their  legs 
by  their  own  exertions.  The  change  of 
food  had  also  very  unwholesome  efi'ects 
upon  them,  and  many  used  every  year  to 
die  of  murrain,  a  disease  which  was  under- 
iJtood  to  be  infectious — so  that,  if  it  once 
broke  out,  it  was  difficult  to  say  to  what 
length  it  might  not  proceed.  The  country 
jieople  went  so  far  as  to  say  that  crows 
and  ravens,  which  are  certainly  not  very 
delicate  birds,  were  sometimes  poisoned  by 
the  carrion  of  cattle  that  died  of  tliis 
malady  ;  and  when  they  found  these 
dusky-coated  prowlers  on  the  moors  hang- 
ing about  the  outskirts  of  the  herd,  they 
always  concluded  that  these  birds  '  smelt 
death'  among  the  cattle. 

2970.  "What  has  been  stated  was  not 
the  whole  of  the  evil.  The  short  summer 
came  on  so  very  hot  that  the  dry  pastures 
were  burnt  up;  the  little  patches  of  culti- 
vated ground  in  the  neighbouriiood  were 
hardened  like  bricks ;  and  the  crops  late 
sown,  from  tlie  length  of  time  the  snow 
lay,  could  not  rise  with  any  vigour  in  the 
main  stem,  or  at  all  'tiller'  at  tlie  roots, 
so  that  they  never  so  covered  the  ground  as 
to  shut  out  the  searching  influence  of  the 
spring.     Thus,  as  the  summer  advanced. 


there  was  an  approximation  to  the  char- 
acter of  the  season  of  burning  drought,  as 
it  shows  itself  in  the  seasonal  desolation 
of  tropical  phiins ;  and  as  there  was  no 
power  in  the  average  temperature  of  the 
year  to  produce  the  bulbous  and  tuberous 
plants,  which  so  speedily  bring  beauty 
upon  those  plains  when  the  rains  do  set 
in,  the  general  character  of  the  whole  was 
sterility. 

2971.  "It  is  not  probable  that  at  any 
time  the  seasons,  in  the  most  neglected 
parts  of  Britain,  ran  into  such  extremes  as 
tliis ;  but  still  they  were  very  different 
from  what  they  are  now,  and  had  far  more 
pernicious  efi'ects  in  injuring  the  health  of 
man,  and  reducing  the  produce  of  the 
fields  to  a  very  small  fraction  of  that  which, 
by  proper  management,  they  now  regu- 
larly afford. 

2972.  "This  may  seem  to  be  treating 
of  the  desolation  of  winter  rather  than  the 
bloom  and  beauty  of  the  summer,  and  it  is 
not  a  subject  of  bloom  or  beauty  certainly; 
but  still  it  is  a  summer  subject,  and  one 
the  knowledge  of  which  is  far  more  useful 
than  any  descant  that  could  be  written  on 
the  most  lovely  feature  of  the  nnjst  delight- 
ful and  propitious  season.  The  real  cause 
was  the  improper  management  of  the  sum- 
mers— in  the  sufiering  of  that  part  of  it 
which  God  has  obviously  provided  for  man, 
as  that  element  of  successful  cultivation 
wliich  he  cannot  obtain  by  his  own  exer- 
tions, to  run  to  waste  ;  and  thereby  allow- 
ing that  which  has  evidently  been  created 
for  being  the  blessing  of  art,  to  become  the 
bane  of  nature. 

2973.  "  It  is  pleasant  to  view  the  con- 
trast produced,  when  this  surplus  of  sum- 
mer energ}'-  is  seen  and  appreciated,  and  so 
made  to  perform  useful  work  in  its  own 
season  ;  and  thougli  at  that  season  tlie 
effect  is  delightful,  and  greatly  heightens 
the  charm  of  the  summer,  it  is  not  confined 
to  that  season,  but  extends  to  the  whole 
year,  rendering  every  season  more  healthy 
and  productive,  and  greatly  adding  to  the 
enjoyment  of  life. 

2974.  "  When  the  excessive  ardour  of 
the  summer  is  thus  turned  to  good  account, 
in  the  promoting  of  growth,  and  cooled  by 
evaporation  constantly  going  on  from  fields 
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of  corn  coniinf^  into  bloom  :  when  the  bean 
and  the  red  clover  ^ive  the  full  volume  of 
their  combined  perfumes  to  the  liithtest 
zephyr  tiiat  flits  from  field  to  footpath  ;  and 
when  the  fields  are  cultivated  up  to  thepower 
of  the  season,  the  little  zejdiyrsdo  sport  at 
these  short  journeys  asif  they  were  specially 
commissioned  to  sweeten  your  path  as  you 
walk  along;  when  the  hay-field,  ready  for 
the  scythe,  plays  in  <.'-entle  undulations,  as  if 
it  were  a  sea  of  beryl ;  when  the  rich  pas- 
tures, starred  over  with  the  sweet  though 
lowly  blossoms  of  the  whitp  clover,  breatiie 
balm  and  honey  combined,  and  the  indus- 
trious bees  are  flitting  from  flower  to  flower, 
softening  the  air  with  their  mingled  hum 
of  delight ;  when  the  fresh  breeze  from  the 
copse  faces  you  as  you  pass,  and  the  trem- 
bling poplar  by  the  brook  salutes  you  with 
all  its  leaves  ;  when  the  birds,  many  of 
them  from  trause<|uatorial  climates,  are 
enjoying  their  meridian  siesta,  in  order  that 
they  may  pour  forth  their  gratitude  in 
vesper  or  in  matin  song ;  and  when  man, 
and  all  that  belongs  to  him,  living  or  dead, 
speaks  of  plenty,  and  comfort,  and  high 
liealth,  and  full  of  grateful  enjoyment — • 
then,  then  it  is  summer,  such  as  becomes 
rational  man  in  a  land  highly  privileged 
by  a  bountiful  God  :  and  you  require  no 
verbal  definition."* 

2975.  The  atmospherical  phenomena  of 
Knnimer  are  not  only  varied,  but  are  of  a 
very  complicated  character,  difticult  of  ex- 
planation, and  apparently  anomalous  in 
occurrence.  These  are  deic,  wiiich  is  a 
great  dejwsition  of  water  at  a  time  when 
not  a  cloud  is  to  be  seen  ;  a  t/iunJcr  storm, 
which  suddenly  rages  in  the  midst  of  a 
calm;  and  /i(til,  which  is  the  descent  of 
ice  and  congealed  snow  in  the  hottest 
days  of  the  year.  Each  of  these  anoma- 
lous phenomena  requires  explanation. 

2r»76.  Dew. — The  phenomenon  of  dew 
IS  familiar  to  every  one  residing  in  the 
country.  In  the  hottest  day  of  "summer, 
the  shoes^  become  wetted  on  walking  over 
a  grass-field  about  sunset,  and  they  may 
be  wetted  as  thoroughly  as  in  wadin*' 
through  water.  The  late  Dr  Wells  inves- 
tigated the  phenomena  of  dew  more  closely 
than  any  other  person.  His  experiments, 
as   detailed   in    his   instructive  essay  on 


that  subject,  appear  to  have  been  very 
satisfactorily  conducted,  and  the  theory 
which  he  established  by  these  ex])eriments 
is  the  one  now  embraced  by  all  philo- 
sophers. "  Aristotle  and  many  other 
writers,"  says  Dr  Wells,  "  have  remarked, 
that  dew  appears  only  in  calm  and  serene 
nights.  This  remark  of  Aristotle,  how- 
ever, is  not  to  be  received  in  its  strictest 
sense,  as  I  have  frequently  found  a  small 
quantity  of  dew  on  grass,  both  in  windy 
nights,  if  the  sky  was  clear  or  nearly  so, 
and  in  cloudy  nights  if  there  was  no  wind. 
If,  indeed,  the  clouds  were  high  and  the 
weather  calm,  I  have  sometimes  seen  on 
grass,  though  the  sky  was  entirely  hidden, 
no  very  inconsiderable  quantity  of  dew. 
Again,  according  to  my  observation,  entire 
stillness  of  the  atmosphere  is  so  far  from 
being  necessary  for  the  formation  of  this 
fluid,  that  its  quantity  has  seemed  to  me 
to  be  increased  by  a  very  gentle  motion 
of  the  air.  Dew,  however,  has  never  been 
seen  by  me  on  nights  both  cloudy  and 
windy.  If,  in  the  course  of  the  night, 
the  weather,  from  being  calm  and  serene, 
should  become  windy  and  cloudy,  not 
only  will  dew  cease  to  form,  but  that 
w  Inch  was  formed  will  either  disappear  or 
diminish  considerably.  In  calm  weather, 
if  the  sky  be  partially  covered  with 
clouds,  more  dew  will  appear  than  if  it 
were  entirely  covered,  but  less  than  if  it 
Avere  entirely  clear.  Dew  probably  be- 
gins in  the  country  to  api)ear  upon  grass, 
in  places  shaded  from  the  sun  during  calm 
and  clear  weather,  soon  after  the  heat  of 
the  atmosphere  has  declined;  and  I  have 
frequently  felt  grass  moist  in  dry  weather 
several  hours  l)efore  sunset.  On  the  other 
hand,  I  have  scarcely  ever  known  dew  to 
be  jnesent  in  such  quantity  ujiou  grass  as 
to  exhibit  visible  drops  before  the  sun  was 
very  near  the  horizon,  or  to  be  very  copious 
till  Some  tiiue  after  sunset.  It  also  con- 
tinues to  form  in  shaded  places  after  sun- 
rise ;  and  if  the  weather  be  favourable, 
more  dew  forms  a  little  before,  and  in 
shaded  places,  a  little  after  sunri.se,  than 
at  any  other  time.  The  formation  of  dew, 
after  it  has  once  commenced,  continues 
during  the  whole  night,  if  the  weather 
remain  still  and  serene.  During  nights 
that  are  equailv  clear  and  calm,  dew  often 
appears  in  very  unequal  quantities,  evea 
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after  allowance  has  been  made   for   any  former  tlian  in  the  latter  time,  in  conse- 

(lifFerence   in    their    lengths.     One    great  quence  of  a  previous  precipitation  of  part 

source  of  their  difference  is  very  obvious ;  of  it.     The  reason,  no  doubt,  is  the  cold 

for,  it  being  manifest,  whatever  theory  be  of  the  atmosphere   being  greater  in   the 

adopted  concerning  the  immediate  cause  latter  than  in  the  prior  part  of  the  night."* 
of  dew,  tliat  the  more  replete  the  atmo- 


sphere is  with  moisture,  previously  to  the 
operation  of  that  cause,  the  more  copious 
will  be  tiie  precipitation  of  moisture  in  the 
atmosphere,  which  must  likewise  tend  to 
increase    the   production  of   dew.      Thus 


2977.  Theories  of  the  formation  of  dew 
have  been  proffered  by  many  philosophers, 
from  the  days  of  Aristotle  to  the  time  of 
Dr  "Wells ;  and  tliese  have  been  referred  to 
in  (176,)  as  also  tlie  observations  of  Du- 


dew,  in  equally  calm  and  clear  nights,  is     fay  on  the  perspiration   of  moisture  from 
more    abundant   shortly   after   rain    than     the  earth,  (177.) 
during  a  long  tract  of  dry  weather.     It  is 


more  abundant  during  S.  and  "W.  winds, 
than  during  those  which  blow  from  the 
N.  and  the  E.  Dew  is  commonly  more 
plentiful  in  spring  and  autumn  than  in 
summer ;    tlie    reason   is,   that  a  greater 


2978.  To  measure  the  quantity  of  dew- 
deposited  each  night,  an  instrument  is 
used  called  a  Drosometer.  The  most 
simple  process  consists  in  exposing  to  the 
open  air   bodies  whose   exact   weis;ht   is 


difference  is  generally  found  between  the  known,  and  then  weighing  them    afresh 

temperature  of  the  day  and  the  night  in  after  they  are  covered  with  dew.    Accord- 

the  former  seasons  of  the  year  than  in  ing  to  Dr  Wells,  locks  of  wool  divided 

the  latter.     Dew  is  always  very  copious  into  spherical  masses  of  S^  inches  diame- 

on  those  clear  and  calm  nights  which  are  ter,  are  to  be  preferred  to  any  other  thing 

followed  by  misty  or  foggy  mornings ;  the  for  measuring  the  deposit  of  dew.      All 

turbidness  of  the  air  in  the  morning  show-  circumstances  that  favour  radiation  equally 


ing  that  it  must  have  contained,  during 
the  preceding  night,  a  considerable  quan^ 
tity  of  moisture.  I  have  observed  dew  to 
be  unusually  plentiful  on  a  clear  morning, 
which  had  succeeded  a  cloudy  night.    For 


contribute  to  the  formation  of  dew.  A 
body  that  is  a  good  radiator  and  a  bad 
conductor  of  heat,  will  therefore  be  cover- 
ed with  a  very  abundant  dew.  Thus  glass 
becomes  wet  sooner  than  the  metals ;  or- 


the  air  having,  in  the  course  of  the  night,  ganised  bodies  are  wetted  more  quickly 
lost  little  or  no  moisture,  was  in  the  morn-  than  glass,  especially  when  they  are  in 
ing  charged  with  more  watery  vapour  small  fragments — because,  as  the  heat 
than  it  would  have  been  if  the  night  had  passes  with  difficulty  from  tlie  one  to  the 
also  been  clear.  Heat  of  the  atmosphere,  other,  that  which  is  h)st  is  not  replaced  by 
if  other  circumstances  are  favourable, —  that  v/hich  is  transmitted  from  the  inte- 
which,  according  to  my  experience,  they  rior  to  the  surface  of  the  body.  Thus  locks 
seldom  are  in  tliis  country, — occasions  a  of  wool  are  very  well  suited  to  tliese  ex- 
great  formation  of  dew.  For,  as  the  })erinients,  and  become  covered  v.-ith  a 
power  of  the  air  to  retain  watery  vapour  ver}'  abundant  dew.  The  moister  the  air 
in  a  pellucid  state,  increases  considerably  is,  all  other  things  being  equal,  the  more 
faster  while  its  temperature  is  rising  than  considerable  is  the  quantity  of  dew  that 
in  proportion  to  the  heat  acquired,  a  de-  falls  in  a  given  time.  Thus,  it  is  entirely 
crease  of  its  heat  in  any  small  given  wanting  in  arid  deserts,  notwithstanding 
quantity  during  the  night  must  bring  it,  the  intensity  of  nocturnal  radiation.  In 
if  the  temperature  be  high,  much  nearer  our  country,  nights  with  abundant  dews 
to  the  point  of  repletion  before  it  be  acted  niuy  be  considered  as  foretelling  rain  ;  for 
upon  by  the  immediate  cause  of  dew,  than  they  prove  that  the  air  contains  a  great 
if  the  temperature  were  low.  I  always  quantity  of  the  vapour  of  water,  and  that 
found,  when  the  clearness  and  stillness  of  it  is  near  the  point  of  saturation.  Dalton 
the  atmosphere  were  the  same,  that  more  computed  the  amount  of  dew  which  an- 
dew  was  found  between  midnight  and  nually  falls  at  5  inches.  In  fine  weather, 
sunrise  than  between  sunset  and  midnight,  in  the  evening,  the  vapour  plane  being 
though  the  positive  quantity  of  moisture  destroyed,  and  the  nubific  principle,  as 
in    the  air  nmst    have    been    less  in   the  Mr  Forster  observes,  ceasing  to  act,  the 

*Wells  0?j  7)e«;,  p.  1.     1815. 
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vapour  80  deposited  comes  down  in  dew. 
Dew,  however,  is  not  the  result  always 
of  the  stratus  cloud,  and  it  ditTers  from  the 
wet  mist  of  the  cirro-stratus  of  the  lower 
atmosphere. 

2979.  As  supposed  depositions  from  the 
air,  which  take  place  usually  in  suuinier, 
and  accompanied  chiefly  with  rain,  are  the 
showers  of  remarkable  substances,  such  as 
sulphur,  blood,  corn,  fishes,  and  others, 
which  have  been  said  to  have  occurred  in 
several  places,  and  which  I  mention  more 
as  matters  of  curiosity  than  of  importance, 
with  the  view  of  correcting  the  popular 
ideas  entertained  of  them.  Showers  of 
Sulj'hur. — Formerly,  and  even  at  the 
present  day,  flour  of  sulphur  has  been  said 
frequently  to  fall  with  rain  ;  after  heavy 
showers,  quiet  waters  have  been  found 
covered  with  a  yellow  dust,  which,  being 
easily  inflamed,  was  believed  to  be  sulphur. 
Accurate  researches  have  proved  that  the 
dust  was  nothing  else  than  the  pollen  of 
certain  flowers,  and  of  pines  in  })articular, 
which  had  been  swept  off  by  the  wind  and 
precipitated  by  the  rain.  The  nature  of 
the  pollen  depends  on  that  of  the  vegetables 
that  grow  within  a  certain  distance. 
Schmeider  believes  that,  in  March  and 
April,  it  is  the  pollen  of  alders  and  filberts; 
in  ^lay  and  June,  that  of  pines,  elders, 
birch  ;  in  July,  August,  and  September, 
that  of  lycopodium,  typha,  and  several 
species  of  equisetum.  Showers  of  Bluod. 
— Red  spots  have  been  found  on  the  ground 
and  on  the  waters,  which  were  believed  to 
be  spots  of  blood.  Microscopic  researches 
have  proved  that  those  colourings  arose 
from  innumerable  vegetables  or  animals, 
some  filling  the  waters,  and  others — inor- 
ganic substances  in  the  form  of  powder — 
falling  on  the  ground,  were  found  colour- 
ed with  iron  or  hydrochlorate  of  cobalt. 
Showers  of  Corn.  —  After  heavy  rains, 
bodies  have  frequently  been  found  on  the 
ground  that  possessed  a  distinct  analogy 
to  grains  of  corn,  and  appeared  to  be  com- 
posed of  farina;  but  were  found  not  to  be 
the  grain  of  the  cereals,  nor  had  they  fallen 
from  the  air.  In  June  I8o0  were  found 
near  Greisau,  a  village  of  Silesia,  after  a 
rain  storm,  a  certain  number  of  small  bodies 
of  a  vegetable  nature,  on  places  covered 
with  turf.  They  had  the  taste  of  farina,  but 


left  in  the  mouth  a  sharp  and  burning  after- 
taste. On  examination,  these  grains  were 
found  to  be  the  tubercles  of  the  ficaire, 
Ranunculus Jicaria, a.  plant  very  common 
in  Silesia.  In  the  middle  of  June  the  leaves 
and  stalks  of  this  plant  dry  up,  and  the 
tubercles  having  but  loose  hold  of  the 
ground,  the  wind  sweeps  them  off  their 
sites,  and  the  rains  then  carry  them  to  a  dis- 
tance, but  no  one  has  seen  them  fall  from 
the  clouds.  The  seeds  of  the  Mclampy- 
ruin  ncmorosu)n,  of  the  Veronica  ha'dera- 
folia,  and  of  others,  have  been  known  to  be 
thus  transported  by  wind  and  rain  to  con- 
siderable distances  from  their  habitats. 

2980.  Showers  of  Animals. — One  has 
frequently  heard  of  the  fall  of  fishes  and 
frogs  from  the  air;  and  the  common  idea 
is  that  they  had  been  taken  up  by  water- 
si)Outs  into  the  clouds,  and  thence  let  fall 
upon  the  earth  with  the  rain ;  and  it  has 
even  been  asserted  that  they  have  fallen 
from  the  sky  in  calm  weather.  "  To  all 
these  assertions,"  remarks  M.  Kaemtz,  "  I 
know  no  other  answer  than  that  which 
one  of  the  most  distinguished  naturalists 
of  the  age  made  to  one  who  assured  him 
that  he  had  seen  such  a  phenomenon  with 
his  own  eyes:  'It  is  fortunate,'  he  said, 
'  that  you  have  seen  it,  for  now  I  believe 
it :  had  I  seen  it  myself,  I  should  not  have 
believed  it.' " 

2981.  Drt/  Forjs.—Yrom  29th  May  to 
1st  July  1783  a  dense  dry  fog  was  seen 
over  the  greater  part  of  Europe.  The  fog 
was  not  an  aqueous  vapour,  but  a  true 
smoke.  Yeltmann  ascertained  that  simul- 
taneous with  it  great  peat-bogs  were  burn- 
ing in  Germany  that  dry  summer,  as  also 
were  great  volcanic  eruptions  in  Calabria 
and  Iceland,  the  hot  lava  from  which  burn- 
ed much  vegetation  and  many  dwellings. 
In  the  dry  summer  of  1839  a  similar  dry 
fog  was  occasioned  by  burning  bogs.* 

2982.  Summer  Electricity.  —  The  na- 
ture and  sources  of  electricity  have  already 
been  fully  explained  from  (123)  to  (130.) 
As  summer  is  the  season  in  which  elec- 
tricity is  most  active  in  displaying  its 
existence,  a  few  remarks  on  its  condition 
in  this  season  seems  appropriate.  Its  usual 
state  in  the  atmosphere  is  generally  be- 
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lieved  to  be  positive,  and  that  it  increases 
in  quantity  as  we  ascend.  In  Europe,  tbe 
observations  of  M.  Schiibler  of  Stutgardt 
intimate  that  the  electricity  of  the  preci- 
pitating fluids  from  the  atmosphere  is  more 
frequently  negative  than  positive,  in  the 
proportion  of  155  to  100;  but  that  the  mean 
intensity  of  the  positive  electricity  is 
greater  than  that  of  the  negative  in  the 
ratio  of  69  to  43 ;  and  that  different  layers 
or  strata  of  the  atmosphere,  placed  only  at 
small  distances  from  each  other,  are  fre- 
quently found  to  be  in  diff"erent  states.* 
Itappears  also,  from  recent  observations 
by  Schiibler,  that  the  electricity  of  the  air, 
in  calm  and  serene  weather,  is  constantly 
positive,  but  subject  to  two  daily  fluctua- 
tions. It  is  at  its  minimum  a  little  before 
sunrise :  after  which  it  gradually  accumu- 
lates till  it  reaches  its  first  maximum  at 
8  A.M.  in  May;  and  then  diminishes  until 
it  has  descended  to  its  second  minimum. 
The  second  maximum  occurs  in  the  even- 
ing about  two  hours  after  sunset;  and 
then  diminishes  at  firet  rapidly,  and  next  in 
slower  progression  during  the  whole  of  the 
night,  to  present  again,  on  the  following 
day,  the  same  oscillations.  It  is  probable 
that  the  exact  time  of  its  increase  and  de- 
crease is  influenced  by  the  seasons.  The 
intensity  increases  from  July  to  January, 
and  then  decreases ;  it  is  also  much  more 
intense  in  the  winter,  though  longer  in 
summer,  and  appears  to  increase  as  the 
cold  increases.t  These  fluctuations  may 
be  observed  throughout  the  year  more 
easily  in  fine  than  in  cloudy  weather. 

2983.  "  Among  the  causes  modifying 
the  electric  state  of  the  atmosphere,''  ob- 
serves Dr  Bird,  "  must  be  ranked  its 
hygrometric  state,  as  well  as  probably  the 
nature  of  the  effluvia  which  may  become 
volatilised  in  any  given  locality.  Thus, 
Saussure  has  observed,  that  its  intensity 
is  much  more  considerable  in  elevated  and 
isolated  places  than  in  narrow  and  con- 
fined situations :  it  is  nearly  absent  in 
houses,  under  lofty  trees,  in  narrow  courts 
and  alleys,  and  in  enclosed  places.  In 
warm  places,  the  most  intensely  electric 
state  of  the  atmosphere  appears  to  be  that 
in  which  large  clouds  and  dense  fogs  are 
suspended   in  the  air,  at  short  distances 


above  the  surface  of  the  earth :  these  ap- 
pear to  act  as  conductors  of  the  electricity 
from  the  upper  regions.  Cavallo  ascer- 
tained, from  a  set  of  experiments  per- 
formed at  Islington  in  1776,  that  the  air 
always  contains  free  positive  electricity, 
except  when  influenced  by  heavy  clouds 
near  the  zenith.  This  electricity  is  found 
strongest  in  fogs,  and  during  frosty  wea- 
ther, but  weakest  in  hot  weather,  and  just 
previous  to  a  shower  of  rain ;  and  to  in- 
crease in  proportion  as  the  instrument 
used  is  raised  to  a  greater  elevation.  This, 
indeed,  necessarily  happens ;  for  as  the 
earth's  surface  is,  ccctei'is  paribus,  always 
negatively  electrified,  a  continual  but 
gradual  combination  of  its  electricity  with 
that  of  the  air  is  constantly  taking  place 
at  its  surface,  so  that  no  free  positive 
electricity  can  be  detected  within  four  feet 
of  the  surface  of  the  earth."  % 

2984.  Thunder-storm. — Although  the 
presence  of  electricity  is  thus  accounted 
for,  its  manifest  action  in  a  thunder- 
storm is  not  easily  analysed.  Storm- 
clouds  are  at  first  small,  and  they  rapidly 
become  larger  by  accumulating  all  the 
vapours  around  them,  wlien  the  sky  is 
generally  seen  of  a  pale-blue  colour.  At 
times  storm-clouds  are  formed  in  the 
horizon,  where  they  remain  either  isolated 
or  unite  together.  Their  characteristics 
are,  that  the  cirri  found  in  the  upper  part 
of  the  atmosphere  pass  to  a  state  of 
thick  cirro-cumulus,  through  the  cumulus, 
to  a  compact  and  uniform  mass  of  cumulo- 
stratus.  The  entire  mass  presents  remark- 
able opposition  of  light — one  part  being 
densely  blue-black,  others  ash-gray — and 
if  the  sun  is  near  to  setting,  a  yellow  or 
orange  colour  may  pervade  the  entire 
mass. 

2985.  The  formation  of  storm-clouds  is 
preceded  by  a  slow  and  continued  fall  of 
the  barometer,  as  must  be  the  case  when 
cirri  occupy  the  sky.  The  calmness  of 
the  air,  and  a  suffocating  heat,  due  to  the 
want  of  evaporation  on  the  surface  of  our 
bodies,  are  circumstances  quite  character- 
istic. The  heat  does  not  proportionately 
affect  the  thermometer,  and  is  peculiar  to 
the  lower  strata  of  the  air,  for  it  decreases 


*   Forbes's  Report  on  Meteorology,  vol.  i.  p.  253. 
+  Journal  of  Science  and  of  the  Arts,  No.  IV. 
X  Bird's  Elements  of  Natural  Philosophy,  p.  209. 
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rapifll y  with  the  heiglit — twice  as  rapidly 
as  in  ordinary  circumstances. 

2,986.  The  electric  fluid  accumulates 
in  the  clouds  of  vapour.  When  two 
clouds,  thus  ])rovide(l  with  electric  matter 
beyond  tlieir  usual  state,  are  not  far  from 
eacii  other,  the  electricity  of  the  one  al- 
ways becomes  positive,  and  that  of  the 
other  negative.  Being  in  the  opposite 
states  of  electricity,  they  attract  and  ap- 
proach each  other  ;  and  when  the  ai>proach 
comes  wilhin  the  distance  in  which  the 
force  of  the  positive  electricity  is  able  to 
overcome  the  resistance  of  the  air  between 
the  positive  and  negative  clouds,  the  fluid 
leaves  the  positive  and  enters  into  the 
nesrative  cloud  in  lightning  in  such  quan- 
tity as  to  restore  the  equilibrium  of  b^th. 
The  forcible  passage  of  the  fluid  causes 
such  a  concussion  in  the  air  between  the 
two  clouds  that  its  vibrations,  striking 
against  the  earth  and  mountains,  cause 
the  noise  which  is  heard  in  thunder. 

2987.  The  time  taken  by  the  electric 
fluid  to  pass  from  one  cloud  to  another  is 
inappreciable,  but  the  velocity  of  sound  is 
calculable.  For  every  4cj  seconds  of  time 
which  elapse  after  seeing  the  lightning  to 
hearing  the  thunder,  the  clouds  are  situate 
as  many  miles  from  the  auditor.  Far  at 
sea,  where  are  no  objects  for  sound  to  be 
reflected  from,  thunder  is  very  seldom 
heard  ;  whereas  in  a  mountainous  country 
it  inspires  terror,  though,  being  mere 
sound,  it  can  do  no  harm;  while  the  light- 
ning, which  can  do  harm,  does  all  the 
mischief  it  can  before  we  are  aware  of  its 
presence. 

2988.  Lightning  is  of  three  kinds.  If 
the  lightning  joins  two  clouds,  whose 
height  is  not  equal,  the  sky  appears  irregu- 
larly illuminated.  If  the  lightning  goes 
from  a  cloud  to  the  earth,  we  observe  a 
narrow  train  of  dazzling  light,  surrounded 
by  a  less  intense  light.  We  observe  the 
same  train  when  it  joins  two  clouds  of 
equal  heiglit,  because  there  is  no  lower 
cloud  in  this  case  to  hide  it  from  our  view. 
The  two  sorts  of  lightning  are  of  course 
identical,  and  we  name  tiiem  difl'erently 
because  they  affect  our  sense  of  sight 
difl'erently.  When  we  remark  a  point  of 
light  which  is  not  clearly  deflnod,  we  call 
it  sheet  lightning.     When  lightning  is  of 


a  zigzag  form,  though  in  reality  it  is  of 
the  form  of  a  helix,  or  spiral  screw,  we 
call  \i  forked.  The  unequal  conductibility 
of  the  air  explains  this  course  of  lightning, 
as  well  as  its  bifurcations.  The  third 
kind,  hall  lightning,  passes  slowly  from 
the  clouds  to  the  earth,  and  is  visible  for 
several  seconds  ;  whereas  the  lightnings 
of  tiie  otlier  two  kinds  do  not  last  fur  the 
millionth  part  of  a  second,  according  to 
the  observations  of  M.  Arago. 

2989.  Lightning  is  generally  of  a  daz- 
zling wiiite  colour,  and  when  the  electric 
spark  is  sent  through  vacuo,  it  is  always 
of  a  blue  colour,  which  would  seem  to 
indicate  that  the  true  colour  of  electricity 
is  blue.  Now,  as  electricity  is  known  to 
promote  vegetation,  (135  to  150,)  and  as 
the  blue  rays  more  greatly  accelerate 
vegetation  than  any  of  the  others,  (193,) 
the  exciting  action  of  electricity  in  plants 
may  be  connected  with  its  blue  colour. 

2990.  The  motion  of  the  electric  fluid 
is  most  commonly  from  the  clouds  to  the 
earth,  though  numerous  examples  exist  of 
its  having  followed  an  ojsposite  direction. 
It  is  probable,  however,  tliat  in  most  cases 
of  electric  explosion,  the  fluid  leaves 
both  clouds,  or  the  cloud  and  the  earth,  at 
one  time.  However  this  may  be,  the 
stroke  always  goes  in  the  most  direct  line, 
even  through  substances  of  the  least  con- 
ducting power.  Animals  are  frecpiently 
struck,  because  their  fluids  easily  cimduct 
the  fluid  ;  while  the  shock  given  to  the 
body  seems  to  be  through  the  nervous 
system. 

2991.  Ilence  lightning-conductors, call- 
ed jxiratouncres,  have  been  recommended 
not  only  to  draw  ott"  the  fluid  quietly  from 
the  atmosphere  into  the  earth,  which  they 
certainly  do  when  attached  to  houses,  but 
also  with  the  view  of  lessening  the  number 
and  virulency  of  thunder-storms,  which  it 
is  doubtful  that  any  number  of  conductors 
would  effect— since  at  Zurich,  and  its 
vicinity,  the  houses  are  studded  with 
conductors,  and  storms  are  not  less  rare 
there  than  elsewhere. 

2992.  Electricity  emits  a  peculiar 
odour,  something  like  sulphur,  or  perhaps 
rather  garlic.  This  odour  is  generally 
attributed  to  the  discharge  of  minute  par- 
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tides  of  metal  from  the  conductor  of  the 
electric  machine  ;  but  Professor  Schoenbein 
of  Basle  considers  it  to  arise  from  an  ele- 
mentary body,  wliich  he  calls  ozone,  libe- 
rated from  combination  by  the  decompos- 
ing action  of  electricity,  and  which,  in  its 
electrical  characters,  resembles  chlorine, 
bromine,  and  iodine;  and  it  has  been 
stated  tliat  he  has  actually  decomposed 
nitrogen  into  hydrogen  and  ozone. 

2993.  The  noise  of  thunder  is  not 
always  the  same,  for  when  it  falls  direct 
to  the  surface  of  the  ground,  those  near 
hear  a  dry  noise  of  varying  power,  which 
ceases  immediately  ;  while  those  at  a  dis- 
tance hear  a  series  of  noises  rapidly  suc- 
ceeding each  other,  com])Ietely  diflerent 
however  from  the  volleys  of  thunder.  M. 
Dove  explains  these  varied  noises  thus  :— 
With  a  tlash  that  falls  directly,  the  noise 
caused  by  the  first  explosion  is  heard  at 
the  same  instant  as  the  last :  while  in  a 
horizontal  flash,  the  noises  produced  at 
the  greater  distances  arrive  later  than  the 
others,  and  a  flash  which  extends  over 
2000  yards  will  produce  a  noise  which 
will  last  7  seconds.  In  the  zigzag  light- 
ning the  noise  reaches  the  ear  at  diflerent 
intervals  ;  and  it  is  at  the  angles  that  the 
noise  is  strongest,  on  account  of  the  com- 
pression of  the  air,  and  hence  the  unequal 
intensity  of  the  sound.  The  rolling  of 
thunder  is  thus  explained  by  M.  Arago  : 
"  Lightnings  only  occupy  a  point  in  space, 
and  give  place  to  a  short  and  instantaneous 
noise.  Multiple  lightnings,  on  the  con- 
trary, are  accompanied  by  a  rolling,  be- 
cause the  diflferent  parts  of  long  lines 
which  the  lightnings  occupy  are  in  general 
found  at  difllrent  distances,  and  the  sounds 
which  are  there  engendereil,  either  suc- 
cessively or  at  the  same  physical  instant, 
must  employ  times  gradually  unequal  in 
order  to  reach  the  ear  of  the  observer." 

2994.  All  thunder-storms  may  be 
divided  into  two  classes,  the  one  class  being 
due  to  the  action  of  an  ascending  current, 
an<l  which  only  occurs  in  the  hot  season  ; 
and  the  other  class  is  the  result  of  a  con- 
flict between  two  opposite  winds,  and  is 
the  cause  of  the  winter  thunder-storms. 

299.'5.  Thunder-storms  in  sunmier  al- 
wa3's  commence  with  cirri,  and  when 
these   become   thicker,   or   when    several 


strata  of  cumuli  exist  beneath,  the  clouds 
make  a  vertical  exchange  of  lightnings. 
We  must  therefore  assign  to  storms  a 
great  iieight,  in  contradiction  to  the  gene- 
rally received  opinion,  and  no  storms  have 
been  measured  at  a  lower  position  than 
4000  feet  from  the  earth  to  the  lowest  part 
of  the  lowest  clouds. 

2996.  On  a  serene  evening,  in  summer, 
we  often  see  after  sunset  intermittent 
lights  that  illumine  a  great  portion  of  the 
sky,  and  these  are  called  heat  lightnings. 

2997.  When  a  storm  is  situated  below 
the  horizon,  we  observe  in  the  evening, 
and  during  the  niglit,  very  brillant  flashes 
of  lightning — while  no  thunder  is  heard, 
because  the  storm  is  too  far  distant  from 
the  observer  for  the  noise  of  the  thunder 
to  reach  his  ear.  Every  one  may  con- 
vince himself  that  lightnings  are  reflected 
through  the  air  with  great  intensity  on  a 
dark  night.  When  a  storm  is  in  the  W., 
and  the  remainder  of  the  sky  is  serene, 
we  have  only  to  turn  our  back  to  the 
Sturm  to  see  the  lightning  reflected  in  the 
E. 

2998.  In  a  thunder-storm,  says  M' 
Tessan,  "  flashes  of  lightning,  of  a  terrible 
brilliancy,  succeed  each  other  with  extreme 
rapidity,  and  are  almost  instantly  followed 
by  tremendous  claps  of  thunder,  which  are 
themselves  succeeded  by  deluging  showers." 
But  though  the  order  of  the  phenomena  is 
obvious,  and  well  understood,  vet  the  ruling 
cause  of  the  order  is  a  matter  of  dis]iute — it 
being  yet  unsettled  whether  the  storm  pro- 
duces the  electricity  or  the  electricity  the 
storm.  M,  Tessan,  following  the  order  of 
phenomena,  supports  the  latter  view  ;  and 
Kaemtz  supports  the  former  with  tliis 
reasoning: — "A  flash  of  lightning  passes 
tiie  zenith,  and  before  the  clap  of  thunder, 
but  rarely  afterwards,  the  rain  or  hail 
escapes  in  torrents  from  the  cloud ;  the 
drops  at  first  in  a  line  inclined  to  the 
horizon,  and  then  return  to  a  vertical 
direction.  It  is  commonly  stated,"  he 
observes,  "  that  the  rain  is  the  eft'ect  of  the 
lightnings  tearing  the  clouds  ;  but  it  is 
the  gust  of  wind  condensing  the  vapours 
into  large  drops,  having  first  driven  them 
into  a  horizontal  direction:  hence,  the 
escape  of  electricity,  and  the  clap  of 
thunder.     As  a  proof  that  this  condensa- 
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tion  precedes  the  lightning,  the  rain  often  the   day,  and  seldom   in   the  night.     In 

falls  before  the   noise  of  the   thunder  is  England  hail  falls  most  in  winter  ;  and  at 

heard.    Xow,  the  latter  travels  333  metres  Plymouth,  according  to  Mr  Giddy,  in  the 

(10.'»2  feet)  per  secon«l;  if,  therefore,  the  course  of  21   years,  its  recurrence  in  each 

rain  was  an  effect  of  lightning,   it  would  month  was,  in 


follow  that  the  dr<ii)S  of  water  would  have 
fallen  with  a  velocity  at  least  equal— a 
velocity  which  they  never  have,  even  at 
the  end  of  their  fall.'** 

2999.  Thunder-storms  are  of  great  use 
in  the  economy  of  the  atmosphere.  The 
surplus  electricity  is  disposed  of  to  the 
earth,  the  surplus  vapour  is  condensed  and 
sent  down  to  the  earth  in  rain,  the  air  is 
prevented  from  becoming  stagnant,  the 
extraneous  matters  floating  in  the  air 
are  brought  down  to  the  earth,  whether 
these  be  in  a  solid  or  gaseous  state,  (290 
to  295.) 

3000.  ^rt?7.— The  fall  of  ice  from  the 
atmosphere  in  the  hottest  weather  is  a 
phenomenon  not  easily  solved.  That  b(»th 
snow  and  ice  are  required  in  the  formation 
of  hail  there  cannot  be  a  doubt.  "  The  form 
of  hailstones  varies.  They  are  nearly 
uniform  when  they  fall  on  the  same 
level ;  and  in  the  same  storm  they  have 
fallen  smaller  on  the  tops  of  mountains 
than  on  the  plains.  Change  of  tempera- 
ture or  wind  alters  the  form  of  hail. 
On  7th  July  1700,  M.  Adanson  observed 
six-sided  jivramids  fall  ;  but  the  wind 
changing  to  X.E.,  changed  them  to  convex 
lenses,  and  so  transparent  as  to  transfer 
objects  without  distortion.  Hail  is  some- 
times attended  with  spongy  snow,  which 
may  have  formed  the  interior  of  the  hail- 
stone, while  its  exterior  was  transparent 
ice.  It  has  been  supposed  from  this,  that 
the  different  portions  have  been  formed 
under  different  circumstances.  Leslie 
imagines  the  spongy  texture  to  result  from 
an  atom  of  water  having  been  suddenly 
frozen,  and  particles  of  perhaps  rarified 
air  suddenly  driven  into  the  centre.  The 
pyramidal  form  fell  at  Aberdeen  on  29th 
November  1823.  The  usual  form  of  hail 
is  a  concentric  lamellar  structure,  with  a 
stellular  tibrous  arrangement. ''t 

3001.  Hail  generally  falls  in  the  hottest 
hours  of  the  day  in  Spain,  Italv,  and 
France.     It  falls  in  Europe  generally  in 


Times. 
January,  23 
February,  25 
March,  '  25 
April,  27 
M.y,  7 

June,  5 


Times. 
July,  .  1 
August,  0 
September,  5 
October,  17 
November,  22 
December,  43 


In  August  is  absolute  zero,  and  in  Decem- 
ber is  the  maximum.  The  appearance  of 
hail-clouds  seems  to  be  distinguished  from 
other  stormy  clouds  by  a  remarkable  shad- 
ing; their  edges  present  a  multitude  of 
indentaticms,  and  their  surfaces  disclose 
here  and  there  immense  irregular  pro- 
tuberances. Hail  seldom  falls  in  deep 
valleys  surrounded  by  mountains.  It  falls 
more  on  the  sea-coast  than  in  the  interior 
of  a  country. 

3002.  Noise  frequently  accompanies  or 
precedes  a  fall  of  hail.  It  is  probabl}'  due 
to  the  hail>tones  beating  against  each 
other,  or  to  the  conflict  of  contrary  winds. 
The  latter  are  frequently  so  violent  that 
the  hailstones  are  transported  in  a  hori- 
zontal direction.  It  is  often  observed  that 
the  wind  blows  in  pufls,  and  that  each  of 
them  is  acconijianied  with  a  torrent  of 
hail.  If  the  hail  falls  as  usual  at  intervals, 
hailstones,  which  are  at  first  driven  hori- 
zontally, finally  mingle  with  the  drops  of 
rain  ;  and  in  the  end  there  is  nothing  but 
rain,  the  <lrop.s  falling  vertically  on  the 
surface  of  the  earth. 

3003.  Although  hail-storms  are  very 
violent,  they  occupy  but  a  very  limited 
space.  They  will  occur  at  the  foot  of 
mountains  and  in  the  plain,  while  nothing 
but  rain  falls  on  the  mountains  adjoining, 
and  in  their  march  they  leave  a  narrow 
train  of  hailstctnes. 

3004.  Both  the  barometer  and  thermo- 
meter are  afl'ected  by  hail-storms.  The 
barometer  falls  on  the  apjiroach  of  a  hail- 
storm, and  immediately  after  the  storm 
has  passed  tlie  temperature  falls,  ami  the 
contrast  is  the  more  severely  felt  in  con- 
sequence of  the  great  heat  prior  to  the 
approach  of  the  storm.  The  lowering  of  the 


•  Kaemtz'  Comphte  Course  of  MeUorolo<iii,  p.  .''.45-368. 
+  Encyclopedia  MetropolUana — art.  J/citeoro/oyj/,  p.  129, 
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temperature  for  two  or  three  weeks  after 
a  severe  hail-storm,  would  indicate  that 
such  a  storm  has  a  much  greater  effect 
upon  the  atmosphere,  and  must  therefore 
he  much  more  extensive,  than  the  space 
covered  by  the  fall  of  hailstones  would 
lead  us  to  believe. 

3005.  As  to  the  formation  of  hail,  the 
difficulty  of  accounting  for  the  retention 
of  the  masses  of  ice  in  the  free  atmosj)here, 
as  observed  by  ProfessorForbes,  is  certainly 
very  great.  Volta's  theory,  than  which  none 
is  more  satisfactory,  and  certainly  none 
more  ingenious,  is  thus  particularly  explain- 
ed by  Kaemtz: — Evaporation  is  favoured  by 
the  solar  rays  striking  the  upper  part  of  the 
cloud ;  the  air  above  is  very  dry  ;  the  elec- 
tric state  of  the  clouds  favours  evaporation. 
Of  two  clouds,  the  one  upper  the  other 
lower,  the  upper  is  first  formed ;  the  upper 
becomes  in  a  state  of  positive,  and  the  lower, 
in  consequence,  in  that  of  negative  electri- 
city ;  the  snow-flakes  of  the  lower  stratum 
of  clouds  are  in  the  same  electrical  condi- 
tion with  it  ;  they  are  therefore  repelled 
and  attracted  by  the  upper  stratum :  as  soon 
as  they  touch  it  they  partake  of  its  electri- 
city, are  repelled,  and  fall  to  the  lower 
cloud,  into  which  they  penetrate ;  they  are 
again  repelled,  and  so  on.  These  attrac- 
tions and  repulsions  may  last  for  several 
hours,  during  which  time  the  grains  unite 
in  masses,  and  condense  around  them  the 
surrounding  vapours,  which  they  convert 
into  ice  ;  they  strike  against  each  other, 
and  originate  the  noise  which  is  heard  ; 
when  the  hailstones  have  attained  a  certain 
size,  the  lower  cloud  can  no  longer  retain 
them,  and  resisting  the  action  of  gravity, 
they  traverse  the  stratum  and  fall  to  the 
earth.  The  violence  of  the  storm  is  ac- 
counted for  by  the  meeting  of  two  oppo- 
site winds,  the  N.  and  the  S.  The  hail  is 
precipitated  at  the  moment  of  contact.  The 
N.  wind  prevails,  and  accounts  both  for 
the  cold  which  succeeds  and  the  rapid  for- 
mation of  hail. 

3006.  Pieces  of  straw,  and  in  Iceland 
volcanic  ashes,  have  been  found  within 
hailstones. 

3007.  Paragreles — tall  posts  erected  for 
drawing  off  the  electricity,  and  opposing 


the  formation  of  hail — have  been  erected 
in  parts  of  the  Continent,  to  save  the  vine- 
yards from  the  hail ;  and  if  electricity  is 
connected  with  the  formation  of  hail,  these 
should  have  some  such  effect,  but  there 
are  no  authentic  records  of  their  utility. 
Indeed,  Kaemtz  asks,  are  not  forests  a 
collection  of  living  paragreles,  and  yet 
they  are  not  spared  by  hail.  Vegetable 
points  possess  great  powers  of  conduction. 
According  to  Mr  Pine  of  Maidstone,  a  blade 
of  grass  is  a  better  conductor  of  electricity 
than  a  steel  needle,  and  that  the  spines 
upon  thorns,  gooseberry  bushes,  and  indeed 
the  whole  creation  of  buds  and  leaves,  have 
the  property  of  silently  drawing  off  and 
conducting  away  electricity. 

3008.  Sleet. — Very  small  hailstones  are 
termed  sleet.  They  are  mostly  spherical. 
Isolated  ones  are  opaque,  frequently  soft, 
and  of  a  whiteness  approaching  to  that  of 
snow.  The  largest  are  sometimes  sur- 
rounded with  a  slight  film  of  ice.  They  fall 
in  winter  and  spring  during  gusty  weather, 
and  rarely  accompany  storms,  but  always 
fall  during  gales,  and  when  the  weather 
is  variable,  and  such  gusts  of  cold  wind 
seem  a  necessary  condition  for  the  forma- 
tion of  sleet.* 

3009.  Clouds. — The  forms  of  the  clouds 
in  summer  are  very  distinctly  marked. 
When  a  deposition  of  vapour  is  taking 
place  in  the  highest  part  of  the  atmosphere, 
the  cirrus  appears  (242;)  and  when  it 
soon  disappears,  it  is  a  sign  of  fine  weather ; 
but  instead  of  disappearing,  it  may  descend 
a  little  lower,  and  be  converted  into  the 
cirro-cumulus  (250,) — an  elegant,  light, 
flocculent  cloud  so  often  seen  iu  a  fine 
summer  day.  A  farther  deposition  changes 
this  small  cloud  into  the  larger  cumulus., 
called  the  day-cloud  in  summer,  because 
it  disa])pears  in  another  form  in  the  even- 
ing, (245.)  The  cumulus  is  distinctly  re- 
])resented  in  Plate  XIII.  of  theLeicestertup 
near  the  horizon,  where  it  frequently  takes 
up  its  position  for  the  greater  part  of  the 
day,  resting  on  the  vapour  plane.  When  a 
large  cumulus  rises  from  the  horizon  in  the 
daytime,  with  white  towering  heads,  it  is  ?. 
sign  of  a  storm  or  fall  of  rain  from  that 
quarter;  and  the  wind  will  change  to  that 
direction  in  the  course  of  the  next  twenty- 


Kaemtz'  Complete  Course  of  Meteorology,  p.  387  and  582. 
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four  hours.  This  threatening  cloud,  called 
cumu/o-strattis,  is  given  in  Plate  VIII.,  of 
tlio  Drauglit  Mare.  In  calm  tierene  even- 
ings in  siininier,  the  day-cloud  descends 
and  Kul)sides  in  the  bottom  of  valleys,  or 
spreads  itself  in  hollows  of  the  oj)eii  coun- 
try, covering  the  ground  like  a  lake  or  a 
sheet  of  snow,  as  seen  in  moonlight,  when 
it  becomes  the  true  stratus  cloud.  Tall 
objects,  such  as  trees,  steeples,  and  even 
elevated  ground,  jut  through  this  cloud  like 
rocks  and  islands  in  a  lake.  The  air  is 
then  perfectly  calm,  the  temperature  de- 
lightfully warm,  and  the  intenseuess  of  the 
silence  is  broken  only  by  the  snipe  drum- 
ming in  its  curious  somersaults  in  the  air — 
by  the  harsh  ventriloquous  cry  of  the  corn- 
craik  amongst  the  grass — or  by  the  occa- 
sional barking  of  the  watch-dog  at  some 
distant  homestead.  The  morning  after 
such  a  night  is  sure  to  usher  in  the  sun  in 
bright  and  peerless  splendour,  whose  steatly 
heat  suou  evaporates  the  sheet-like  stratus 
cloud  from  the  valley  and  hollows,  ele- 
vating it,  in  the  form  of  the  beautiful, 
compact,  day-cloud,  above  the  mountain- 
top  or  vapour-plane. 

3010.  The  effect  of  larger  masses  of 
cloud,  and  especially  cumuli,  on  the  small- 
er clouds  in  their  vicinity  is  evidently 
marked  in  summer.  The  approximation 
of  clouils  towards  each  other  is  always  at- 
tended with  some  alteration  of  their  ap- 
pearance, and  clouds  are  constantly  ope- 
rating on  and  altering  each  other's  forms. 
Analogy  leads  us  to  refer  all  such  changes 
to  the  operation  of  the  different  states  of 
electricity  in  the  clouds  nearest  each  other. 

3011.  Rain. — The  character  of  the  rain 
in  summer  is  refreshing ;  for  even  in  a 
rainy  season,  though  we  may  feel  dis- 
pleased at  being  kept  by  it  within  doors 
on  a  sumnier  day,  we  feel  assured  that  it 
will  in  a  great  measure  be  absorbed  by  the 
immense  mass  of  vegetation  which  is  in 
constant  activity  during  this  season. 


may  judge  of  the  immense  mass  of 
water  re(|uired  daily  to  supply  the  wants 
of  vegetation.  And  wlien  we  know  that 
evaporaticm,  besides,  carries  an  incredible 
quantity  of  vapour  ilirect  from  the  surface 
of  the  ground  into  the  atmosphere,  it  may 
more  excite  our  surprise  where  all  the  re- 
quisite moisture  can  be  derived  from,  than 
that  too  much  has  been  provided. 

3013.  The  quantity  of  rain  which  falls 
in  the  summer  months,  as  we  have  adopted 
them,  taking  the  mean  quantity  as  1,  is, 
according  to  M.  Flaguergues,  in — 


May, 
June, 
July, 


0-0847 
00765 
0-0544 

0-2156. 


3014.  The  number  of  rainy  days  in  the 
same  months,  according  to  the  same  autho- 
ity,  is  as  follows  : — 

Davs. 

In  May,  .         .         .         15-8 

June,  .         .         .         118 

July,  .         .         .         16-1 

4a-7 

3015.  Ofthese  quantities  much  the  largest 
proportion  of  rain  in  the  same  time  is  de- 
rived iron)  thunder-storms,  though  of  course 
an  entire  rainy  day  may  supply  more 
than  any  storm.  When  rain  falls  in  a 
shower  to  the  extent  of  1-18  inch  in  a  day, 
the  low  plainsof  Europe  become  inundated, 
while  at  Joyeuse  8*84  inches  have  been 
known  to  fall  in  that  time.  In  moun- 
tainous countries  such  showers  are  not 
rare,  because  the  winds  frctpiently  blow 
with  violence  in  several  contrary  directions. 

3016.  It  is  stated  by  Kaemtz  that,  if 
on  the  N.  of  the  AIj)s  and  the  Pyrenees  the 
wind  always  blew  from  the  N.E.,  no  rain 
would  ever  fall  in  Central  Europe,  and 
that  if  it  always  blew  from  the  S.W.  it 
would  never  be  fair. 


3012.  Since  the  experiments  of  Dr  3017.  The  boundarv-line  of  the  pro- 
Hales  proved  that  a  sunflower  plant,  3^  vince  of  summer  rains  in  Europe  imjceeds 
feet  high,  and  an  ordinary-sized  cabbage,  W.  from  the  Carj)athian  mountains  to 
on  the  average  perspire  22  ounces  "of  the  N.  of  the  Alps,  tlirough  the  middle  of 
water  every  twenty-four  hours,  and  conse-  France,  the  west  of  Holland,  and  by  the 
quently  absorb  at  least  that  quantity,*  we  north  part  of  the  Gulf  of  Bothnia,  through 


Hales'  Statical  Htsays,  vol.  i.  p.  12  and  15. 
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the  White  Sea  to  the  Arctic  Ocean,*  and 
it  inchides  all  that  large  portion  of  Europe 
to  the  E.  of  it. 

3018.  Every  one  may  have  observed 
rain  to  fall  without  the  api)earance  of  a 
cloud.  When  the  equilibrium  of  the  higher 
regions  is  violently  disturbed,  especially 
when  any  cold  N.  winds  come  into  col- 
lision with  those  from  the  S.,  it  may 
happen  that  rain  falls  from  a  serene  sky. 
Large  drops  are  seen  to  moisten  the  earth, 
and  yet  at  the  zenith  the  sky  is  blue.  The 
vapours  condense  into  water,  without  pass- 
ing through  the  intermediate  state  of  vesi- 
cular vapours.  Humboldt  gives  several 
examples  of  the  kind,  and  Kaemtz  remarks 
from  his  own  observations  that  the  fact  is 
not  very  rare,  having  observed  it  twice  or 
thrice  annually.  I  have  frequently  ob- 
served this  phenomenon. 

30 L9.  Winds.— The  character  of  the 
winds  in  summer  in  this  country  is  gentle 
and  refreshing. 

3020.  This  is  the  season  for  the  land 
and  sea  breezes.  In  fine  weather,  on  the 
sea-coasts,  no  movement  is  perceived  in  the 
air  until  eight  or  nine  o'clock  in  thenidrn- 
ing,  when  a  breeze  from  the  t^ea  gradually 
rises,  and  increases  in  strength  to  three 
o'clock  in  the  afternoon,  when  it  decreases, 
and  gives  place,  after  a  short  period  of 
calm,  to  a  breeze  from  the  land  towards  the 
sea,  which  rises  soon  after  sunset,  and  at- 
tains its  maximum  of  velocity  and  extent 
at  the  moment  of  sunrise. 

8021.  The  direction  of  tliese  two  breezes 
is  perpendicular  to  the  coast  line,  but  if 
another  breeze  arises  at  the  same  time  they 
are  modified  in  various  ways.  On  the  E. 
Coast  of  this  island,  if  the  wind  blows  from 
the  E.  the  sea  breeze  will  be  strong,  and 
tlie  land  breeze  weak ;  and  on  the  W.  coast, 
the  land  breeze  will  be  sti-onger  than  the 
sea  breeze.  These  effects  will  be  the  con- 
trary with  a  W.  wind.  In  a  wind  from 
the  N.  or  the  S.  both  the  land  and  sea 
breeze  will  be  changed  in  their  direction 
respectively  to  the  N.E.  and  S.W.  The 
sea  breeze  is  very  weak  in  gulfs,  and 
the  land  breeze  is  as  weak  on  promon- 
tories. 


3022.  A  day  wind  betwixt  the  moun- 
tains an<l  plains  exists  in  the  same  manner 
as  the  land  and  sea  breezes,  though  to  a 
less  degree. 

3023.  The  alternation  of  all  these  winds 
is  explained  by  the  unequal  heating  of  the 
land  and  of  the  sea,  and  of  that  of  the 
mountains  and  the  plain  ;  and  as  conti- 
nents are  hotter  in  summer  and  colder  in 
winter  than  the  contiguous  sea,  the  sea 
breeze  ought  to  predominate  in  summer, 
and  the  land  breeze  in  winter. 

3024.  In  summer,  when  the  wind  is 
variable,  rain  is  indicated,  and  also  when 
the  wind  blows  along  the  surface  of  the 
ground  and  raises  the  dust  towards  the 
face.  When  currents  of  air  are  seen  to 
move  in  different  directions,  the  upper  one 
will  most  probably  ultimately  prevail. 
When  it  is  uncertain  whether  there  beany 
breeze,  the  lifting  up  of  a  wetted  finger 
will  instantly  feel  the  current,  and  indicate 
the  quarter  from  wlience  it  comes. 

3025.  In  summer,  especially  in  July, 
the  wind  blows  chiefly  from  the  W. — the 
predominance  of  W.  winds  over  E.  at  this 
season  attaining  its  maximum;  and  at  the 
same  time  the  N.  winds  become  more  com- 
mon ;  whence  it  follows  that  the  mean 
direction  of  the  wind  in  this  season  is  N. 
of  the  annual  mean. 

3026.  When  the  wind  blows  strongly 
from  any  quarter,  even  from  the  S.  W., 
which  is  the  warmest  wind  in  summer,  for 
two  or  tliree  days  in  succession,  the  tem- 
perature of  the  air  is  diminished,  sometimes 
as  much  as  20°,  and  seldom  less  than  10°. 

3027.  When  small  whirlwinds  are  seen 
raising  the  dust  upon  the  roads  or  fields, 
it  is  a  sign  of  dry  weather.  I  remember 
seeing,  in  the  neighbourhood  of  Berlin,  a 
large  ami  beautiful  whirlwind,  in  a  hot 
calm  day,  raise  the  sandy  soil  of  a  field, 
in  a  perpendicular  direction,  to  a  great 
height  in  the  air,  and  move  majestically 
away  out  of  sight. 

3028.  Emiporaiion. — In  proportion  as 
the  sun  rises  above  the  horizon  tiie  eva- 
poratiim    increases,   and    the  air   receives 


*  Jolmston's  Phj/sical  Atlas — Meteorology,  Map  iv. 
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every  moment  a  greater  quantity  cf 
vapour.  The  fact  of  tiie  risking  of  the 
vapour  from  tlie  grountl,  may  be  dis- 
tinctly uhserved  in  summer,  by  the  flick- 
ering with  which  distant  objects  are  seen 
through  the  vaj»our.  But  as  the  air  op- 
poses an  obstacle  to  the  formation  of 
vapour  (22'),)  it  becomes  further  ami  fur- 
ther removed  from  the  point  of  saturation, 
and  the  relative  humidity  becomes  more 
and  more  feeble.  The  rate  continues 
without  interruption,  until  the  moment 
when  the  temperature  attains  its  maxi- 
mum. In  summer  the  absolute  quantity 
of  vapour  increases  in  the  morning,  but 
before  mid-day  the  maximum  occurs,  and 
in  different  months  it  occurs  sooner  or 
later.  The  absolute  quantity  of  vapour 
then  diminishes,  until  the  time  of  the 
highest  temperature  of  the  day,  without 
however  attaining  a  minimum  so  low  as 
that  of  the  morning.  As  the  temperature 
rises  during  all  this  space  of  time,  it  follows, 
that  the  air  is  farther  and  farther  from  the 
point  of  saturation  :  after  having  attained 
its  minimum,  the  quantity  of  vapour  agfain 
increases  very  regularly  until  next  morn- 
ing, while  the  air  becomes  relatively  more 
and  more  moist. 

3029.  Vapour  being  the  result  of  the 
action  of  heat  on  water,  it  is  evident  that 
its  quantity  must  vary  in  different  seasons. 
The  relative  differences  in  the  tension  of 
the  vapours  of  water  in  the  spring  and 
summer  seasons,  are  as  follows  : — 


In  February,  it  is 
March, 
April, 

4.74!) 
5.107 
6.247 

Their  sum, 

In  May,  it  is 
June,  ... 

July, 

.       16.103 

7.836 
.       10.843 
.       11.626 

Their  sum. 

.       30.305 

The  quantity  of  vapour  attains  its  maxi- 
mum in  July,  the  month  in  which  the  air 
is  driest.  We  thus  see  that  evaporation 
is  nearly  twice  as  active  in  summer  as  in 
spring.* 

3030.  Ligkt. — Light  is  a  most  impor- 


tant element  in  nature,  for  the  promotion 
of  veL'etation  in  summer.  AVe  have  al- 
ready considered  its  nature  and  composi- 
tion, (from  180  to  194.)  Its  properties 
are  most  evidently  manifested  in  this  sea- 
son, and  these  have  been  shortly  and  for- 
cibly enumerated  by  Dr  Lindley.  "  It  is 
to  the  action  of  leaves,"  be  observes — "  to 
the  decomposition  of  their  carbonic  acid 
and  of  their  water  ;  to  the  separation  of 
the  aqueous  particles  of  the  sap  from  the 
solid  parts  that  were  dissolved  in  it ;  to 
the  deposititm  thus  effected  of  various 
earthy  and  other  substances,  either  intro- 
duced into  plants,  as  silex  and  metallic 
salts,  or  formed  there,  as  vegetable  alka- 
loids ;  to  the  extrication  of  nitrogen,  and 
probably  to  other  causes  as  yet  unknown 
— that  the  formation  of  the  peculiar  secre- 
tions of  plants,  of  whatever  kind,  is  owing. 
And  this  is  brought  about  principally,  if 
nc)t  exclusively,  by  the  agency  of  light. 
Their  green  colour  becomes  intense,  in 
proportion  to  their  exposure  to  light 
within  certain  limits,  and  feeble,  in  pro- 
portion to  th«^ir  removal  from  it ;  till,  in 
total  and  continued  darkness,  they  are 
entirely  destitute  of  green  secretion,  and 
become  blanched  and  etiolated.  The 
same  result  attends  all  their  other  secre- 
tions ;  timber,  gum,  sugar,  acids,  starch,oil, 
resins,  odours,  flavours,  and  all  the  number- 
less narcotic,  acrid,  aromatic,  pungent,  as- 
tringent, and  other  principles  derivctl  from 
the  vegetable  kingdom,  are  equally  influ- 
enced, as  to  quantity  and  quality,  by  the 
amount  of  light  lo  which  the  plants  pro- 
ducing them  have  been  exposed."  + 

3031.  To  show  the  advantage  that 
sumnier  possesses  over  all  the  other  seasons 
as  regards  light,  it  is  only  re<iuisite  to 
state  its  comparative  duration  in  the  re- 
spective months  of  the  seasons,  as  we  have 
divided  the  year,  and  it  will  then  be  seen 
that  summer  enjoys  more  than  double  the 
light  of  winter,  a  half  more  than  sjiring, 
and  a  third  more  than  autumn.  Thus, 
In  Winter. 

November  h.as  8  hours  10  minutes  of  light  a-day. 

December,  ...  7      ...        8 

January,      ...  7      ...     44 
Making  a 


meau  of     7 


41 


•  Kaemtz'  Complete  Course  of  Meteorology,  p.  85,  92. 
t  Lindley 's  Theory  of  Horticulture,  p.  52. 


SUMMARY  OF  FIELD  OPERATIONS. 


17 


In  Spring, 
February,  has  .9  hours  30  minutes  of  light  a-day, 

March,        ...  11    ...     49         

April,  ...  14    ...       9         


..A 


mean  of 

11    .. 

.     49 

In  Summer. 

May, 
June, 

16  .. 

17  .. 

.     11 

.     16 

July,    _       ... 
Making  a 
mean  of 

16   .. 

.    45 

16    .. 

.     44 

In  Autumn. 

August, 
September, ... 
October,      ... 

14   .. 

.  12   .. 
10   .. 

.  34 
.     23 

.     17 

Making  a 
mean  of 

12   .. 

.     25 

3032.  Besides  its  existence  for  a  greater 
number  of  hours  each  day,  lii^ht  is  of 
greater  intensity  in  summer  than  in  the 
other  seasons;  because  it  is  then  trans- 
mitted through  the  atmosphere  at  a  higher 
angle.  The  light  of  the  sun  or  of  the 
moon,  in  its  passage  from  the  meridian,  is 
dazzling,  whilst  we  can  gaze  at  either 
body  when  near  the  horizon,  because  their 
rays  cannot  so  easily  penetrate  through 
the  thick  stratum  of  atmosphere  they  have 
there  to  traverse,  and  many  of  them  are 
absorbed.  If  it  were  possible  to  measure 
the  intensity  of  solar  light  at  difterent 
elevations,  we  might  indicate  the  quan- 
tity of  the  absorption  of  those  rays.  The 
(ictinometer  of  Herschei  and  the  helio- 
thermonieter  of  Saussure  have  been  em- 
ployed for  the  purpose,  but  unsuccessfully. 
Messrs  Fizeau  andFoucault,  more  recently, 
have  tried  to  effect  the  purpose  hy 
Daguerrean  plates,  and  they  have  mea- 
sured the  intensity  of  light  by  its  chemical 
effects ;  and  they  regard  it  as  very  pro- 
bable, that  the  luminous  radiations  of  white 
light  possess  optical  and  chemical  inten- 
sities in  the  same  ratio.  Light  and  heat 
are  so  intimately  connected  with  the  solar 
rays,  that  it  is  difficult  to  separate  the  two 
manifestations,  so  that  the  measure  of  the 
intensity  of  the  calorific  rays  may  also  be 
regarded  as  that  of  the  luminous.  On 
considering  the  nature  of  this  absorption 
of  the  solar  rays  by  the  atmospheric  air, 
we  must  necessarily  conclude  that  a  por- 
tion only  is  absorbed — others  are  allowed 
to  pass,  and  a  third  portion  is  reflected  ; 


hence  it  is  that  they  illuminate  the  vault 
of  heaven,  light  up  terrestrial  objects  on 
which  the  sun  does  not  shine  directly,  and 
determine  the  insensible  transition  be- 
tween day  and  night. 

3033.  Heat. — We  have  already  con- 
sidered the  properties  of  heat  from  (158) 
to  (162.)  As  heat  always  accompanies 
light  with  the  solar  rays,  its  intensity  in- 
creases with  that  of  the  latter.  The»acti- 
nometer  and  heliothermometer,  as  well  as 
the  pyrcheliometer  of  Pouillet,  have  all 
been  employed  to  measure  that  intensity, 
and  the  results  seem  to  be  satisfactory. 
It  would  appear  that  a  very  large  propor- 
tion of  the  heat  of  the  solar  ray  is  absorbed 
in  passing  through  the  atmosphere,  and 
that  the  proportion  is  increased  as  the 
sun  approaches  the  horizon.  The  results 
of  some  experiments  made  by  Professor 
Forbes  of  Edinburgh,  with  M.  Kaemtz,  iu 
1832  at  Brientz,  and  on  the  Faulhorn  in 
Switzerland,  are  interesting,  and  rather 
startling — to  learn  that  so  large  a  propor- 
tion of  the  solar  heat  is  absorbed  by  the 
atmospheric  air.  It  appears  that  the 
bundle  of  calorific  solar  rays,  on  entering 
into  our  atmosj)liere,  is  composed  of  two 
sorts  of  rays  ;  the  one  easily  absorbable  by 
the  atmosphere,  the  other  absolutely  re- 
fusing all  extinction  ;  the  former  form 
nearly  0-8,  an<l  the  latter  0-2  of  the  num- 
ber. The  law  of  the  extinction  of  the 
rays  of  the  first  order  is  a  geometrical 
progression,  according  to  the  hypothesis  of 
Bouger,  Kaemtz,  &c.,  such  that  the  ve^'ti- 
cal  transmission  through  the  atmosphere, 
taken  from  its  base,  the  level  of  the  sea, 
to  its  superior  limit,  reduces  the  80  absorb- 
able rays  out  of  each  100  to  33.  It  fol- 
lows from  this  theory,  that  the  portion  of 
the  heat  which  is  not  absorbed  in  the  case 
of  vertical  transmission,  instead  of  being 
75  per  cent  of  the  extra  atmospheric  heat, 
is  only  53  per  cent.  Calculating  serene 
and  cloudy  days,  we  thus  see  that  the 
earth  does  not  profit  by  more  than  a  very 
small  portion  of  the  sun's  rays  that  arrive 
at  the  atmoisphere.* 

3034.  Prognostics. — In  summer,  when 
falling  stars  appear,  some  feature  of  the 
cirro-stratus  may  generally  be  seen  about. 
They  indicate  the  approach  of  a  thunder- 


Kaemtz'  Complete  Course  of  Meteorology,  pp.  1 50,  403. 
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etorra.  Fire-balls  are  not  uncommon  in 
warm  summer  nitrlit^  particularly  wlien 
cirro-cumulus,  cirro-stratus,  auJ  electric 
clouds  abouud. 

3035.  The  barometer  remains  pretty 
stationary  in  summer,  and  comparatively 
high,  any  remarkable  oscillation  being  a 
sudden  fall  before  a  violent  wind  from  the 
S.  W.  It  was  an  observation  of  Dr  Dal- 
ton,  tl^t  in  summer,  after  a  long  continu- 
ance of  fair  weatlier,  with  the  barometer 
high,  it  generally  fails  gradually,  and  for 
one,  two,  or  more  days,  before  there  is 
much  appearance  of  rain.  If  the  fall  be 
sudden,  and  great  for  the  season,  it  will 
probably  be  followed  by  thunder. 

3036.  The  thermometer  is  also  steady 
and  high,  only  indicating  a  great  fall  dur- 
ing a  hail-storm. 

3037.  The  air  is  clear  and  dry  in  sum- 
mer, the  clouds  high,  and  the  wind  breezy. 
The  changes  from  this  state  are  occasioned 
by  thunder  and  hail  storms,  and  such 
changes  are  always  sudden  and  violent. 

8038.  Animals  are  numerous  in  sum- 
mer, and  constantly  in  the  air,  and  their 
covering  of  hair  and  feathers  being  pecu- 
liarly sensible  to  the  changes  of  the  atmo- 
sphere, give  rise  to  such  motions  in  the 
aninials  as  are  significant  of  approaching 
changes  in  the  weather.  Ducks,  geese,  all 
waterfowl, theguineu-fowl,  {)eacock,  crows, 
frogs,  and  sparrows,  make  much  noise  be- 
fore a  fall  of  rain.  Bees  roam  but  a  short 
distance  from  their  hives,  and  ants  carry 
their  eggs  busily  before  rain.  Magpies 
chatter  much  before  wind.  Spiders  cover 
everything  with  their  gossamer  when  the 
weather  is  to  continue  line. 

3039.  Wild  flowers  indicate  changes  in 
the  atmosphere  as  sensibly  as  animals. 
Chickweed  expands  freely  and  remains 
open  fully,  in  a  continuance  of  tine  weather. 
When  it,  witli  the  trefoil  and  convol- 
vulus, contracts  its  petals,  rain  may  be 
expected. 

3040.  Particular  forms  of  clouds  also 
indicate  both  steady  and  changeable 
weather,  as  thus  : — 

If  woolly  fleeces  strew  the  heavenly  way, 
Be  sure  uo  raiu  di::turbs  the  buiumer  day. 


And, 

When  clouds  appear  like  rocks  and  towers, 
The  earth  '6  refreshed  by  frequent  showera. 

3041.  The  summer  flowers  consist  of 
the  ranunculus,  goatbeard,  harebell,  scar- 
let lychnis,  poppy,  lily,  antl  rose ;  and 
with  numerous  suchlike  flowers  the  ground 
is  literally  covered  with  a  profusion  of 
beautiful  creations. 

3042.  The  metrical  proverbs  connected 
with  the  summer  are  not  many. 

May. 
A  cold  May  and  a  windy, 
Makes  a  full  barn  and  a  findy. 
May,  comes  she  early,  or  comes  she  late, 
She'll  make  the  cow  to  quake. 
Beans  blow — before  May  doth  go. 
A  May  flood — never  did  good. 
Shear  your  sheep  in  May — and  shear  all  awaj. 
A  swarm  of  bees  in  May 
Is  worth  a  load  of  hay. 
Look  at  your  corn  in  May, 
And  you'll  come  weeping  away. 

June. 
Look  at  your  com  in  June, 
And  you'll  come  home  in  another  tune. 
Calm  weather  in  June — sets  com  in  tune. 

JCLT. 

A  swarm  of  bees  in  July — is  not  worth  a  fly. 
A  shower  in  July,  when  the  corn  begins  to  fill, 
Is  worth  a  plough  of  oxen,  and  all  belongs 

theretill. 
No  tempest,  good  July  ! 
Lest  coru  come  off  blue  by. 

3043.  Among  the  superstitions  prognos- 
tics connected  with  the  weather  still  in 
existence,  it  is  mentioned  that  if  St  Ur 
ban's  day,  2.5th  Ma\,  be  fair,  the  Germans 
count  on  a  good  vintage,  but  if  stormy, 
the  reverse  is  said  to  be  indicated.  The 
forty  days'  rain  ascribed  to  St  Swithin,  on 
the  Ijth  July,  is  another  well-known 
superstition,  and  may  be  ranked  among 
those  originating  in  atmospheric  pheno- 
mena ;  for  although  the  placing  of  the 
prognostic  to  the  account  of  St  Swithin  is 
palpably  the  effect  of  ignorance  and  cre- 
dulity, yet,  if  rainy  weather  occur  about 
the  15th  July,  it  will  be  ofhmg  continuance, 
as  whatever  weather  sets  in  soon  after 
the  summer  solstice  is  of  long  continuance, 
according  t<>  reference  in  many  jour- 
nals of  the  weather.  The  influence  now 
ascribed  to  St  Swithin  used  to  be  shared 
by  St  John  the  Baptist,  and  by  St  Pauli 
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St  Margaret's  day,  20th  July,  used  to  have 
some  curious  superstitions  connected  with 
it,  relative  to  ti)e  fecundating  power  of 
this  lady's  festival,  quite  at  variance  with 
her  character  as  a  virgin  martyr.  Prohably 
it  may  be  connected  with  the  circumstance, 
that  heifers  are  commonly  put  to  the  bull 
about  this  period  of  the  year. 

3044.  Among  many  remains  of  augury 
extant  at  the  present  day,  may  be  men- 
tioned the  common  practice  of  nailing  up 
dead  kites,  crows,  owls,  hawks,  weasels, 
and  other  rapacious  animals  against  the 
doors  of  barns,  stables,  and  outhouses — a 
custom  which  originated  in  an  endeavour 
to  terrify  their  living  compeers,  and  to 
warn  them  not  to  obtrude  themselves. 

3045.  The  Shepherd  of  Banbury's  rules 
affecting  the  weather  of  the  summer  quar- 
ter are  these  : — ''  In  summer  or  harvest, 
when  the  wind  has  been  S.  two  or  three 
days,  and  it  grows  very  hot,  and  you  see 
clouds  arise  with  great  white  tops  like 
towers,  as  if  one  were  upon  the  top  of  an- 
other, and  joined  together  with  black  on 
the  nether  side,  there  will  be  thunder  and 
rain  suddenly.  If  two  such  clouds  arise, 
one  on  either  hand,  it  is  time  to  make 
haste  to  shelter.  If  you  see  a  cloud  rise 
against  the  wind,  or  side-wind,  when  the 
cloud  comes  up  to  you,  the  wind  will  blow 
the  same  way  that  the  cloud  came  ;  and  the 
same  rule  holds  of  a  clear  place,  when  all 
the  sky  is  equally  thick  except  one  clear 
edge.  If  the  clouds  lonk  dusky,  or  of  a 
tarnish  silver  colour,and  move  very  slowly, 
it  is  a  sign  of  hail  ;  and  if  there  be  ]a 
mixture  of  bine  in  the  clouds,  the  hail  will 
be  small,  but  if  very  yellow,  large.  Small 
scattering  clouds  that  fly  very  high,  es- 
pecially from  the  S.  W.,  denote  whirl- 
winds. The  shooting  of  falling  stars 
through  them  is  a  sign  of  thunder.  Sud- 
den rains  never  last  long ;  but  when  the 
air  grows  tiiick  by  dcirrees,  and  the  sun, 
moon,  and  stars  shine  dimmer  and  dimmer, 
then  it  is  like  to  rain  six  hours  usually. 
If  it  begin  to  rain  from  the  S.,  with  a  high 
wind  for  two  or  three  hours,  and  the  wind 
falls  but  the  rain  continues,  it  is  like  to 
rain  twelve  hours  or  more,  and  does  usually 
rain  till  a  strong  N.  wind  clears  the  air. 
These  lonof  rains  seldom  hold  above  twelve 


hours,  or  happen  above  once  a-year.  If  it 
begins  to  rain  an  hour  or  two  before  sun- 
rising,  it  is  like  to  be  fair  before  noon,  and 
continue  so  that  day  ;  but  if  the  rain  begin 
an  hour  or  two  after  sun-rising,  it  is  like 
to  rain  all  that  day,  except  the  rainbow 
be  seen  before  it  rains."* 

3046.  Bainhovy. — As  showers  of  rain 
fall  most  frequently  in  summer,  so  is  the 
rainbow  most  frequently  seen  in  that  sea- 
son. For  the  formation  of  a  rainbow  it 
is  sufficient  that  the  sun  strike  drops  of 
water  with  its  rays,  and  thus  may  be  seen 
rainbows  on  clouds,  and  even  on  terres- 
trial objects.  In  order  to  see  a  rainbow, 
it  is  necessary  that  our  face  be  turned  away 
from  the  sun,  and  directed  towards  the  rain- 
drops falling  in  the  opposite  direction  of 
the  heavens.  What  we  then  see  is  an  arc 
composed  of  the  prismatic  colours,  (191.) 
arranged  in  parallel  and  concentric  arcs, 
the  centre  of  which  is  formed  by  the 
shadow  of  the  spectator's  head.  When  two 
arcs  appear,  they  are  concentric  on  the 
same  centre.  In  the  interior  bow,  which 
is  the  more  frequently  seen,  and  the  colours 
of  which  are  the  more  vivid,  the  violet 
colour  is  within  and  the  red  without,  and 
consequently,  the  red  space  is  greater  than 
tlie  violet;  and  when  two  arcs  appear,  the 
outer  one  has  the  colours  reversed,  and  con- 
sequently the  violet  rays  predominate. 
The  colours  are  more  or  less  vivid  in  pro- 
portion to  the  intensity  of  the  rays  of  the 
sun  ;  and  hence  it  is  that  lunar  rainbows 
rarely  exhibit  the  prismatic  colours,  being 
merely  whitish  or  yellowish. 

3047.  The  conditions  under  which  the 
inner  bow  is  formed,  are,  that  the  ray 
from  the  sun.  in  passing  through  the  drop 
of  rain,  is  refracted  towards  the  opposite 
side  of  the  drop,  where  it  is  reflected,  and 
directed  again  by  another  refraction  to- 
wards the  eye.  The  diflerent  prismatic 
colours  are  reflected  to  the  eye  untler  dif- 
ferent angles.  The  red  ray,  in  these  cir- 
cumstances, subtends  an  angle  of  42°  23'; 
and  the  violet  ray  only  40°  29';  so  that 
the  width  of  the  arc  is  1°  54'. 

3048.  When  the  ray  is  twice  reflected 
on  the  back  of  the  rain  drop,  before  it 
reaches  the  eye,  a  double  bow  is  observed ; 
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and  the  angles  formed  by  tlie  different 
colours,  in  this  case,  is  for  the  red  50^  21', 
and  for  the  violet  53'  46' ;  the  width  of 
the  arc  being  3"  25'. 

3049.  A  third  and  a  fourth  bow  may  be 
formed  ;  but  the  intensity  of  tlie  light  from 
these  is  so  feeble  that  the}'  are  rarely  seen. 
I  have  at  times  observed  a  triple  bow. 

30.50.  I  have  hitherto  considered  only 
a  single  drop  of  rain,  and  as  it  moves 
rapidly,  the  image  from  it  can  only  last 
for  a  monieut ;  but  if  a  great  number  of 
drops  fall  in  succession  in  the  same  direc- 
tion, each  of  them  will  produce  an  image 
in  the  same  place,  and  the  sensation  pro- 
duced by  the  colours  will  remain  perma- 
nent. It  is  evident  that,  as  the  various 
colours  subtend  different  angles  with  the 
eye,  only  one  person  can  see  the  same 
rainbow. 

3051.  When  the  sun  is  in  the  horizon, 
the  bow  appears  a  semicircle,  with  an 
api>arent  diameter  of  41°.  "When  the  sun 
is  41'  above  the  horizon,  the  apex  of  the 
bow  will  be  a  tangent  to  the  plane  of  the 
horizon.  If  the  sun  is  still  higher,  the 
bow  will  be  seen  projected  on  the  ground, 
and  the  colours  will  be  very  pale.  When 
the  sun  attains  the  height  of  52",  a  rain- 
bow cannot  be  formed  at  noon  in  summer. 
When  the  head  is  elevated  above  the 
plane  of  the  sun,  as  on  a  mountain,  a 
larger  portion  of  the  arc  is  seen  than  the 
semicircle,  in  proportion  to  the  height  of 
the  mountain,  from  whence  may  be  seen  the 
circle  complete.  When  the  head  is  ele- 
vated above  the  cloud,  a  red  circle  will  be 
seen  projected  upon  it,  the  rays  of  the  sun 
from  which  will  subtend  an  angle  witii  the 
eye  of  42  23',  and  the  apparent  diameter 
of  the  circle  will  also  be  42"  23'. 

3052.  When  a  vividly  coloured  rainbow 
is  projected  on  a  dark  cloud,  the  sky  is 
much  darker  above  than  below  the  bow, 
which  difference  is  the  more  striking  when 
the  sun  is  low.  This  is  a  phenomenon 
opposite  to  that  connected  with  halos.  If 
wo  follow  the  course  of  the  sun's  rays  in  a 
rain  drop,  we  shall  see  that  the  drops  situ- 
ated above  that  in  which  the  bow  is 
formed  do  not  send  us  the  rays  reflected 


by  their  exterior  surface,  whilst  the  drops 
placed  below  do  send  them,  and  these,  not- 
withstanding their  divergence,  vaguely 
illuminate  the  space  situated  beneath  the 
bow.* 

3053.  The  prognostics  connected  with 
the  rainbow  are  the  following : — After  a 
long-drought  the  bow  is  a  certain  sign  of 
rain  ;  and  after  much  wet,  of  fair  weather. 
When  the  green  is  large  and  bright,  it 
indicates  rain ;  and  when  the  red  is  the 
strongest  colour,  both  wind  and  rain  are 
indicated.  If  the  bow  break  u{>  at  once, 
therewill  follow  serene  audsettled  weather. 
When  the  bow  is  seen  in  the  morning,  rain 
will  follow  ;  if  at  noon,  settled  and  heavy 
rain  ;  and  at  night,  fair  weather.  The 
appearance  of  two  or  three  rainbows  indi- 
cates fair  weather  for  the  present,  but 
settled  and  heavy  rain*  in  two  or  three 
days  after. 

3054.  The  appearance  of  ttcilipht,  de- 
pending on  the  state  of  the  sky,  foretells 
to  a  certain  extent  the  weather  of  the 
following  day.  When  the  sky  is  blue, 
and  after  sunset  the  western  region  is 
covered  with  a  slight  purple  tint,  we  may 
be  sure  that  the  weather  will  be  fair, 
especially  if  the  horizon  seem  covered 
with  a  siight  smoke.  After  rain,  isolated 
clouds,  coloured  red  and  well  illuminated, 
announce  the  return  of  fair  weather.  A 
twilight  of  a  whitish  yellow,  especially 
when  it  extends  to  a  distance  in  the  sky, 
is  not  a  sign  of  fair  weather  for  the  fol- 
lowing day.  We  may  expect  showers 
when  the  sun  is  of  a  brilliant  white,  and 
sets  in  the  midst  of  a  white  light,  which 
scarcely  jiermits  us  to  distinguish  it.  The 
prognostication  is  still  worse  when  light 
cirri,  that  give  the  sky  a  dull  appearance, 
ajipear  deeper  near  the  horizon  ;  and  when 
the  twilight  is  of  a  grayish  red,  in  the 
midst  of  which  are  seen  portions  of  a  deep 
red  that  j)ass  into  gray,  and  scarcely  permit 
the  sun  to  be  distinguished.  In  this  case, 
vesicular  vapour  is  very  abimdant,  and  we 
may  calculate  on  wind  and  approaching 
rain. 

3055.  The  signs  drawn  from  daybreak 
are  somewhat  different.  When  it  is  very 
red,  we  may  expect  rain  j   whilst  a  gray 
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morning  announces  fair  weather.  The 
reason  of  the  difference  between  a  gray 
dawn  and  a  gray  twilight  is,  because  in 
the  evening  the  colour  mainly  depends  on 
cirri,  in  the  morning  on  a  stratus,  which 
soon  yields  to  the  rising  sun ;  whilst  the 
cirri  become  thicker  during  the  night.  If 
at  sunrise  there  is  enough  of  vapours  for 
the  sun  to  appear  red,  it  is  then  very  pro- 
bable that,  in  the  course  of  the  day,  the 
ascending  current  will  determine  the  for- 
mation of  a  thick  stratum  of  clouds.* 

3056.  According  to  the  opinion  of  Dr 
Kirwan,  after  forty-one  years*  observa- 
tions, it  would  appear  that  a  dry  summer 
was  followed  by  a  dry  autumn  5  times ; 
by  a  wet  one,  5  times  ;  and  a  variable  one, 
12  times.  A  variable  summer  was  fol- 
lowed by  a  dry  autumn  only  once ;  a  wet 
one,  3  times;  and  a  variable  one,  12 
times. 

3057.  After  a  dry  summer,  the  proba- 
bility of  a  dry  autumn  occurring,  is  as  .5  to 
16  ;  a  wet  one,  as  .5  to  16  ;  and  a  variable 
one  as  6  to  16.  After  a  icet  summer,  the 
probability  of  a  dry  autumn  is  as  1  to  5 ; 
a  wet  one  as  3  to  5  ;  and  a  variable  one  as 
1  to  5. 

3058.  In  the  beginning  of  any  year,  the 
probability  of  a  dry  summer  is  as  16  to 
41  ;  of  a  wet  one,  20  to  41  ;  and  of  a 
variable  one  as  5  to  41. 

3059.  It  may  prove  useful  to  such  of 
you  as  may  engage  in  pastoral  farming,  to 
know  the  prognostications  observed  in 
pastoral  countries ;  and  I  cannot  do  this 
better  than  in  the  words  of  the  Rev.  Dr 
Russell,  minister  of  Yarrow.  It  may  be 
noticed  that  some  of  the  prognostics  have 
already  been  enumerated  ;  but  the  concur- 
rent testimony  of  certain  prognostics,  in 
high  and  low  parts  of  countries,  serve  to 
confirm  the  more  strongly  the  proba- 
bility of  their  truth.  "  When  there  is  a 
copious  deposit  of  dew,"  observes  Dr 
Russell,  "and  it  remains  long  on  the 
grass — when  the  fog  in  the  valleys  is 
slowly  dissipated  by  the  sun's  heat,  and 
lingers  on  the  hills — when  the  clouds  a{)- 
parently  take  a  higher  station,  and  espe- 
cially when  a  few  cirro-strati  aj);>e;ir  loose 


or  slightly  connected,  lying  at  rest  or 
gently  floating  along,  serene  weather  may 
be  confidently  expected.  A  change  of  this 
settled  state  is  presaged  by  the  wind  sud- 
denly rising,  by  close  continuous  cirro- 
strati  gathering  into  an  unbroken  gloom, 
and  by  that  variety  (of  cirrus)  known  as 
the  goat's-hairorgray-mare's-tail.  Some- 
times a  few  fleecy  clouds  skim  rapidly  be- 
tween the  superincumbent  vapour  and  the 
earth's  surface,  and  are  the  forerunners  of 
snow  or  rain,''  (the  scud).  "  Should  the 
cirri  not  pass  away  with  the  immediate 
fall,  but  extend  towards  the  horizon,  and 
present  their  troubled  edges  towards  the 
zenith,  there  will  be  stormy  weather  for 
some  time.  When  a  modification  of  the 
cirro-stratus  is  formed  to  leeward,  thick  in 
the  middle,  and  wasting  at  both  ends,  with 
its  side  to  the  wind  like  a  ship  lying  to^  it 
indicates  continued  wind.  After  a  clear 
frost,  we  sometimes  see  long  whitish- 
coloured  streaks  of  cirrus,  (cirro-stratus,) 
whose  two  extremities  seemingly  approach 
each  other  as  they  recede  from  the  zenith. 
This  appearance  is  vulgarly  called  Noah's- 
ark  ;  and  if  it  point  from  S.W.  to  N.E.,  we 
expect  a  thaw  from  S.W.  Small  blackish 
boat-shaped  clouds  rising  in  the  W.,  and 
moving  sideways,  indicate  a  thaw,  with 
little  or  no  rain.  A  short  glare  of  red  in 
the  E.,  about  sun-rising,  portends  a  rainy 
and  windy  day.  When  the  sky  shines 
from  the  watery  exhalations  around  the 
7nid-day  sun,  rain  or  snow  will  soon  follow  ; 
when  it  has  a  green  appearance  to  the  E. 
or  N.E.,  frost  and  snow.  A  crimson  red 
in  the  W.,  after  sunset,  indicates  fair 
weather ;  a  purple  red  indicates  sleet. 
Atmospheric  changes  are  more  likely  to 
happen  a  few  days  after  new  and  full  moon 
than  in  the  quarters.  The  point  when  she 
changes  seems  to  have  little  influence  ;  if 
in  the  N.W.  or  N,W.  by  W.,  it  is  often 
succeeded  by  boisterous  weather.  When 
her  horns  are  sharp  and  well-defined,  we 
look  for  frost ;  when  she  is  whitish  and 
not  very  clear,  for  rain  or  snow.  If  the 
new  moon  seems  to  embrace  the  old,  very 
stormy  weather  is  likely  to  follow. 
Halos  are  seen  only  when  the  cirro-strati 
are  slightly  but  equally  diffused  over  the 
sky  ;  the  sun  or  moon  seems  '  to  wander 
tlirongh  the  storm,'  which  is  at  no  great 
distance.     One  side  of  the  halo  is  often 
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open  or  imperfectly  formerl,  owing  to  the 
denseness  of  tlie  vaj>oiir.  and  points  to  the 
quarter  from  wliich  the  storm  is  approach- 
in »».  .  ,  .  Aurora  borealis  ia  most 
likely  to  appear  in  changeable  weather, 
and  is  often  followed  by  a  S.W.  wind. 
From  the  apjtearance  of  falling  stars,  it 
may  be  inferred  that  the  etpiilibrium  of 
the  atmosphere,  held  probably  by  the 
agency  of  electricity,  is  destroyed.  They 
generally  forbode  wind,  and  when  many  of 
them  are  seen,  they  are  faithful  though 
silent  monitors,  warning  us  to  prepare, 
with  the  earliest  dawn,  for  the  coming 
storm.  There  is  often  much  lightning  in 
the  night,  both  with  and  without  clouds, 
which  announces  unsettled  weather,  espe- 
cially if  it  be  whitish  in  colour. 
When  the  M-ind  shifts  to  the  west,  after 
rain  from  S.  or  S.W.,  it  generally  fairs  up, 
or  there  are  but  a  few  showers.  Frost  and 
snow  from  S.W.  are  forerunners  of  bad 
weather.  If  the  wind  turn  suddenly  from 
S.W.  or  S.  to  N.X.E.,  while  this  is  accom- 
panied with  a  smell  resembling  that  of  coal 
smoke,  a  severe  storm  will  follow. 
The  lower  animals,  but  such  especially  as 
are  in  a  state  of  nature,  or  exposed  in  the 
open  fields,  are  very  susceptible  of  atmo- 
spheric changes.  Sheep  eat  greedily  before 
a  storm,  and  sparingly  before  a  thaw. 
When  they  leave  the  high  parts  of  their 
range — when  they  bleat  much  in  the  even- 
ing or  during  the  night,  we  may  exj)ect 
severe  weather.  Goats  seek  a  ])lace  of 
shelter,  while  swine  carry  litter,  and  cover 
themselves  better  than  ordinary,  before  a 
storm.  Wind  is  foretold  by  the  cat 
scratching  a  post  or  wall — and  a  thaw, 
when  she  washes  her  face,  or  when  frogs 
come  from  their  winter  concealment.  The 
gathering  of  grouse  into  large  flocks,  the 
diving  of  sparrows  in  dry  dust,  the  flutter- 
ing of  wild-ducks  as  they  flap  their  wings, 
the  dismal  lengthened  howl  of  sea-gulls  in 
an  inland  place  or  around  lakes,  the 
mournful  note  of  the  curlew,  the  shrill 
whew  of  the  plover,  the  ichet-whet-whct 
of  the  chaffinch  perched  upon  a  tree,  the 
crowing  of  the  cock  at  unusual  times — all 
prognosticate  rain  or  snow.  When  the 
fieldfare,  redwing,  starling,  swan,  snow- 
fleck,  and  other  birds  of  passage,  arrive 
soon  from  the  north,  it  indicates  an  early 
and   severe   winter.      When    gnats   bite 


keenly,  when  flies  keep  near  the  ground, 
(shown  by  swallows,  which  feed  upon  the 
wing,  flying  low,)  we  look  for  wind  and 
rain.  But  the  most  wonderful  instance  of 
atmospherical  changes  is  upon  those  crea- 
tures that  burrow  in  the  ground.  The 
earth-worm  aj»pearing  in  abundance  indi- 
cates rain.  In  like  manner,  the  mole 
seems  to  feel  its  approach,  as,  a  day  or 
two  before,  he  raises  more  hillocks  than 
usual ;  and  when,  after  a  long  severe  frost, 
he  begins  again  to  work,  it  will  soon  be- 
come fresh.  The  efl'ects  of  electricity  are 
well  known  both  on  the  atmosphere  and 
on  animals ;  and  the  deposition  of  aqueous 
vapours,  with  the  relaxing  damp  near  the 
surface  of  the  earth,  which  in  certain  states 
takes  place,  may  give  rise  to  this  increased 
activity."* 

3060.  The  strong  and  refreshing  smell 
which  is  felt  sometimes  when  showers 
first  fall,  after  a  long  drought  in  summer, 
is  not  an  invariable  attendant  on  them, 
even  under  the  circumstances  which  seem 
to  indicate  a  strong  positive  electricity, 
such  as  the  rising  of  the  barometer  in  rain. 
The  highly  electrified  water  of  summer 
thunder-storms  produces  this  smell  the 
strongest ;  and  it  is  weakest  with  the  cold, 
and  ]ierliaps  even  electric  rain,  which 
sometimes  falls  after  the  condensation  of  a 
sj)reading  sheet  of  cirro-stratusinto  nimbus, 
with  a  cold  atmosphere. 

30()1.  I  think  every  one,  besides  per- 
sons of  a  nervous  temperament,  have  felt 
the  truth  of  the  following  observations  of 
Mr  Forster,  on  the  efl'ects  of  certain  states 
of  the  atmosj)here  on  the  hair  of  the  head  : 
— "  In  people  of  what  are  called  nervous 
and  susceptible  constitutions,''  he  says,  "  I 
have  frequently  noticed  a  remarkable  va- 
riety in  the  apj  earanceof  the  hairs  on  the 
head  :  they  have  appeared  at  times  dimi- 
nished in  quantity  ;  at  others,  superabun- 
dant. I  have  examined  them  carefully  in 
each  of  their  states,  and  found  their  a]'j)a- 
rent  diminution  to  consist  in  the  shafts 
themselves  becoming  smaller,  drier,  htsing 
their  tension,  and  lying  in  closer  contact. 
I  was  once  inclined  to  attribute  their 
closer  contact  to  a  diminuticm  of  their 
electricity,  by  which  they  would  become 
mutually  repulsive :    this,  however,  does 


*  New  Statistical  Account  of  Scotland— Ys-rrovr,  Selkirkshire,  p.  31-4. 
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not  seem  sufficient  to  account  for  their  de- 
crease in  size.  The  shaft  may  possibly  be 
organised  throughout,  and  its  enhirgeinent 
may  be  caused  by  an  increased  action  of 
its  vessels ;  there  may  also  be  an  aeriform 
perspiration  into  its  cavity,  on  an  increase 
of  which  it  may  be  more  distended  ;  and 
the  increased  size  and  tension  of  the  shaft 
may  result  from  the  co-operation  of  these 
two  causes.  The  increased  size,  strength, 
and  tension  of  the  hair,  appear  to  accom- 
pany health,  while  the  opposite  state  seems 
to  be  connected  with  disorder.  The  sym- 
pathies between  the  skin  and  stomach  have 
been  frequently  adverted  to  by  physiolo- 
gists :  the  skin  has  been  found  to  be  alter- 
nately dry  and  hot,  moist  and  hot,  dry  and 
cold,  moist  and  cold ;  and  these  varieties 
have  been  attributed  to  varieties  in  the 
state  of  the  stomach,  between  which  and 
the  skin  a  very  direct  sympathy  is  be- 
lieved to  exist."* 

3062.  Variety  of  states  in  the  hair  of 
animals  is  frequently  observed  in  all 
classes  of  the  domesticated  animals ;  and 
the  difference  is  invariably  ascribed  either 
to  the  pleasant  or  disagreeable  state  of  the 
air,  or  to  the  functional  derangements  or 
activity  of  the  stomach  and  bowels.  As 
the  food  in  pasture  is  nearly  always  the 
same,  any  change  of  the  condition  of  the 
hair  of  animals  in  summer  on  pasture,  must 
be  ascribed  to  the  changes  observable  in 
the  state  of  the  atmosphere  ;  and  from  the 
recognised  sympathy  existing  between  the 
skin  and  the  stomach,  the  changes  in  the 
state  of  the  hair  may  safely  be  ascribed  to 
arise  from  the  altered  states  of  the  air. 

3063,  Mean  of  the  atmospherical  pheno- 
mena occurring  in  summer  is  as  follows: — 

Mean  of  the  barometer  in  England  in 
May,  .         ,         .         30-03  inches. 

June,         .        .        .         29-98      „ 
July>  •         .         .         30-04      ^ 

Mean  of  summer,     3005      ^ 
Mean  of  the  thermometer  in  England  in 


Tension  of  vapour  for  59°"9=26*83. 
Mean  fall  of  rain  in  England  in 

May,  .         .         .         1-37  inches. 

June,         .         .         .         2-71       ^ 
July,  .         .         .         1-66       „ 


May, 
June, 
July, 


54°-6 
61°-3 
63°-8 


Mean  of  summer,         59°-9 


Mean  of  summer,       1-91 

Prevailing  winds  in  England  in 
May,     .         .         .         E.  to  N. 
June,    .         .         .         W   by  N.  to  N.E. 
July,    .        .        .        W.  by  S.  to  E. 

Number  of  storms  in  the  west  of  Europe  in 
summer  is  525  iu  100. 

Number  of  hail -storms  in  England  in  summer 
is  3  in  100. 

Aurora  borealis  observed  in 

May,  .         .         ,         184  times. 

June,  ...  65      _ 

July,  ...  87      ~ 

Number  of  fire-balls  seen  in 

May, 46 

June, 20 

July, 47 

The  least  number  of  fire-balls  occurs  in 
June,  and  doubtless  the  length  of  the  days 
in  summer  allows  a  great  many  of  these 
meteors  to  pass  unperceived. 

3064.    No     circumstance     shows     so 
stronifly  the  inconvenience  to  farmino"  of 
arrangmg  spring  and   summer  according 
to  the  calendar  months,  than  in  directing 
the  sowing  of  the  numerous  sorts  of  crops, 
which  must  be  undertaken  at  the  end  of  the 
one  and  the  beginning  of  the  other  season, 
Tiie  sowing  goes  on  progressively  of  one 
crop  after  another,   from    the  sowing  of 
beans  in  February  to  that  of  turnips  at  the 
end  of  June;  and  all  that  period  may  be 
regarded  as  spring,  in  as  far  as  field  ope- 
rations are  concerned,  and  yet  the  latter 
date  brings  us  a  great  way  into  summer. 
This  being  the  case,  many  of  the  crops 
may  as  well  be  sown  at  the  commence- 
ment of  summer  as  at  the  end  of  spring. 
Thus  flux  may  be  sown  in  April  as  well 
as  May,  and  kohl-rabi  may  be  begun  to 
be  sown  in  March  as  well  as  in  May,  ac- 
cording to  the  mode  of  culture  followed. 
As  regards  the  crops,  therefore,  about  to 
be  sown  at  the  commencement  of  summer, 
it  must  not  be  deemed  an  absolute  requi- 
site  to   sow  them  at  that  season.     The 
proper  time  for  sowing  each  crop  is  speci- 
fically mentioned,  irrespective  of  the  place 


*  Forster's  Researches  about  Atmospherical  Phenomena,  p.  180. 
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it  may  happen  to  occupy  in  the  spring  or 
siiniiner  season,  as  we  have  divided  these. 
The  real  point  to  attend  to  is,  the  order  of 
succession  in  whicii  the  different  crops 
follow  each  other;  and  which  they  inva- 
riably do  every  year.  With  this  explana- 
tion, the  description  of  the  sowing  of  the 
crops  will  he  continued. 

30G.5.  All  the  root  crops  are  sown  just 
now,  beginning  with  kohl-rabi,  and  ending 
■with  the  turnip.  The  land  for  all  these  is 
worked,  cleaned,  drilled,  dunged,  and 
sown.  The  culturcof  the  turnip  is  a  most 
important  and  busy  occupation,  affording 
much  occupation  in  singling  and  hoeing 
the  plants  the  greater  part  of  the  sum- 
mer. 

3066.  The  period  has  now  arrived  for 
disposing  of  the  fat  cattle  to  the  butcher  or 
dealer,  as  they  are  never  put  to  grass. 
The  fat  sheep  are  also  disposed  of,  except 
when  it  is  desired  to  take  off  their  fleece 
before  parting  with  them,  when  they  are 
allowed  to  pasture  until  the  season  becomes 
warm  enough  for  them  to  be  shorn. 

30 G  7.  Before  any  of  the  stock  is  put  on 
gras.^,  it  is  the  duty  of  the  hedger  to  mend 
every  gap  in  the  hedges,  and  to  have  the 
gaps  in  the  stone  walls,  and  the  gates  of 
the  fields  in  grass  put  into  repair. 

3068.  Young  cattle,  sheep,  and  cows, 
are  now  put  on  pasture,  to  remain  all 
summer.  Cattle  and  sheep  graze  well 
together,  as  the  formerbite  the  grass  high, 
and  the  latter,  following,  bite  it  still  lower. 
For  the  same  reason,  horses  and  cattle 
graze  well  together.  As  both  horses  and 
sheep  bite  low,  they  are  not  suitable  com- 
panions on  pasture;  and  horses,  besides, 
often  take  delight  in  annoying  sheep,  by 
biting  and  kicking  them. 

3069.  Sheep-shearing  is  never  com- 
menced until  theweather  becomes  as  warm 
as  not  to  chill  the  sheep,  after  the  priva- 
tion of  their  coats  of  wool. 

3070.  Horses  now  live  entirely  another 
sort  of  life,  being  transferred  "from  the 
thraldom  of  the  stall-collar  in  the  stable 
to  the  perfect  liberty  of  the  pasture-field, 
and  none  of  the  animals  enjoy  themselves 
there  more  heartily. 


3071.  The  brood  raare  now  brings  forth 
her  foal,  and  receives  immunity  from 
labour  for  a  time. 

3072.  Hay-making  is  represented  by 
poets  as  a  labour  accompanied  with  un- 
alloyed pleasure.  Lads  and  lasses  are 
doubtless  then  as  merry  as  chirping  grass- 
hoppers ;  but  haymaking  is  in  sober  truth 
a  labour  of  much  heat  and  toil,  the  wield- 
ing of  the  hayrake  and  pitchfork  in  hot 
weather,  for  the  live-long  day,  being  no 
child's  play. 

3073.  The  separation  of  the  lamb  from 

the  ewe  is  now  effected,  and  the  marks  of 
age,  sex,  and  ownership  are  stamped  upon 
the  flock. 

3074.  The  forage-plants  on  farms  in  the 
neighbourhood  of  towns  are  now  disposed 
of  to  cow-feeders  and  carters. 

3075.  Butter  and  cheese  are  made  on 
dairy-farms  as  often  as  the  requisite  sup- 
ply of  milk  will  warrant. 

3076.  Summer,  of  all  the  seasons,  is  the 
most  appropriate  for  the  farmer  to  make 
serious  attacks  upon  weeds,  those  spoilers 
of  his  fields  and  contaminators  of  his 
grains.  Whether  in  pasture,  on  tilled 
ground,  along  drills  of  green  crops,  amongst 
growing  corn,  or  in  hedges,  young  and 
old,  weeds  are  daily  exterminated;  and 
the  extermination  is  most  efiectually  ac- 
complished by  the  minute  and  jjainstaking 
exertions  of  female  field-workers;  for 
which  purpose  they  are  provided  with 
appropriate  implements. 

3077.  This  is  the  season  in  which  all 
manner  of  insects  attack  both  crops  and 
stock,  much  to  their   injury  and  annoy- 


307S.  Although  yet  early,  preparations 
are  made  in  summer  for  the  next  year's 
crop.  The  fallow  land  is  worked,  cleaned, 
and  manured,  and  perhaps  also  limed,  to 
be  in  readiness  for  the  wheat  seed  in 
autumn. 

3079.  The  top-dressingof growingcrops, 
with  specific  manures,  is  a  recent  introduc- 
tion into  fanning.  The  subject  is  not  yet 
matured,  from  want  of  sufficient  experience 
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in  the  peculiar  action  of  each  specific,  but 
enough  is  already  known  of  that  to  en- 
courage the  farmer  to  employ  tliem,  in  the 
fittest  state  of  the  weather  and  the  crops. 

3080.  The  hours  devoted  to  field-work 
in  summer  vary  in  difierent  parts  of  tlie 
country.  On  the  Borders  it  is  tlie  practice 
to  go  as  early  as  4  o'clock  in  the  morning 
to  the  yoke,  and  the  forenoon's  work  is 
over  by  9,  and  time  is  given  for  rest  in  the 
heat  of  the  day.  The  afternoon's  yoking 
commences  at  1  o'clock,  and  continues  till 
6.  Thus  10  hours  are  spent  in  the  fields. 
But  in  other  parts  of  the  country,  the  morn- 
ing yokingdoes  not  commence  till  6  o'clock, 
and,  on  terminating  at  11,  only  two  hours 
are  allowed  for  rest  and  dinner  till  1  o'clock, 
when  the  afternoon's  yoking  begins.  In 
most  places  the  afternoon  yoking  does  not 
commence  till  2  o'clock,  and,  finishing  at 
6,  only  9  hours  are  spent  in  the  fields,  or  it 
is  continued  to  7  o'clock.  In  other  parts, 
only  4  hours  are  spent  in  the  morning 
yoking,  when  the  horses  are  let  loose  at  10 
o'clock,  and,  on  yoking  again  from  2  to  6  in 
the  afternoon,  only  8  liours  are  devoted  to 
work  in  the  fields,  the  men  being  employed 
elsewhere  by  themselves  for  2  hours.  This 
practice  is  pursued  where  tlie  ploughmen 
are  made  to  do  the  work  of  field-workers, 
and  a  large  number  of  draughts  are  kept. 
Perhaps  tlie  best  division  of  time  is  to  yoke 
at  5  o'clock  in  the  morning,  loose  at  10, 
yoke  again  at  1,  and  loose  at  6  in  the 
evening,  giving  3  hours  of  rest  to  man  and 
horse  at  the  height  of  the  day,  and  10 
hours  of  work  in  the  field. 

3081 .  Day-labourers,  when  not  working 
along  with  horses,  as  well  as  field-workers, 
usually  work  from  7  to  12,  and  from  1  to 
6  o'clock  in  the  evening,  having  one  hour 
for  rest  and  dinner.  Wlien  labourers  take 
their  dinner  to  the  field,  this  is  a  conve- 
nient enough  division  of  time  ;  bat  when 
they  have  to  go  home  to  dinner,  one  hour 
is  too  little  for  dinner  and  rest  between 
tlieyokings — and  rest  is  absolutely  neces- 
sary, as  neither  men  nor  women  are  able 
to  work  10  hours  without  more  tiiaii  an 
interval  of  an  hour.  It  would  be  a  better 
arrangement  for  field-workers  to  go  to  work 
at  6  instead  of  7,  and  loose  at  1 1  instead 
of  12,  when  they  have  to  go  home  to  din- 
ner; but  if  they  take  their  dinners  to  the 
field,  one  hour  is  sufficient  for  rest  and  din- 


ner at  the  same  time.  When  field-workers 
labour  in  connexion  with  the  teams,  they 
must  conform  with  their  hours  of  labour. 

3082.  The  long  hours  of  a  summer  day, 
of  which  at  least  ten  are  spent  in  the  fields 
— the  ordinary  high  temperature  of  the  air, 
which  suffuses  the  body  of  the  country 
labourer  in  constant  perspiration — and  the 
fatiguing  nature  of  all  field-work  in  sum- 
mer, bear  hard  as  well  on  the  mental  as 
the  physical  energies,  and  cause  him  to 
seek  rest  at  a  comparatively  early  hour 
of  the  evening.  None  but  those  who  have 
experienced  the  fatigue  of  working  in  the 
fields,  in  hot  weather,  for  long  hours, 
can  sufiiciently  appreciate  the  luxury  of 
rest  —  a  feeling  truthfully  depicted  in 
these  beautiful  lines  : — 

"  Night  is  the  time  for  rest. 

How  sweet,  when  labours  close, 
To  gather  round  the  aching  breast 

Tlie  curtain  of  repose— 
Stretcli  the  tired  limbs,  and  lay  the  head 
Upon  one's  own  delightful  bed  !" 

James  Montgomery. 

3083.  Every  operation,  in  summer,  re- 
quires the  constant  attention  of  the  farmer. 
Where  natural  agencies  exert  their  most 
active  influences  on  vegetation,  he  requires 
to  put  forth  his  most  active  exertions  to  co- 
operate with  the  very  rapid  changes  they 
produce.  Should  he  have,  besides,  field 
experiments  in  hand,  the  demands  upon  his 
attention  and  time  will  be  the  more  urgent, 
and  he  must  devote  both,  if  he  would  reap 
the  greatest  advantage  derivable  from 
experimental  results. 

3084.  Summer  is  the  only  season  in 
which  the  farmer  has  liberty  to  leave  home 
without  incurring  the  blame  of  neglecting 
his  business,  and  even  then  the  time  he  has 
to  spare  is  very  limited.  Strictly  speak- 
ing, he  has  only  about  a  fortnight  between 
finishing  the  fallow  and  the  commence- 
ment of  harvest,  in  Avhich  to  have  leisure 
to  travel.  Such  a  limitation  of  time  is  to 
be  regretted,  as  a  journey  once  a  year  to 
witness  the  farm-operations  conducted  in 
other  parts  of  the  kingdom,  would  en- 
lighten him  on  many  uncertain  points  of 
practice.  Such  an  excursion  could  not  be 
undertaken  by  a  farmer,  who  is  generally 
a  man  of  observation,  without  his  acquir- 
inir  confidence  in  good  and  i-eceiving  con- 
viction against  bad  practices.     A  journey 
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exliil)itsmanl<indinvarion>!.'i.spects,clevates 
the  niiiul  above  local  |ire)ii(liees,  and  ati'ords 
a  clearer  understandini,'  ol'  places  and  cus- 
toms, when  reading' about  them  in  the  pub- 
lications of  the  day.  As  husbandry  is  a 
protrrcssive  art,  a  ramble  of  a  few  weeks 
in  liiHerent  parts  of  the  country  cannot 
fail  to  erdighten  the  most  experienced  far- 
mer, much  beyond  what  he  can  observe 
around  him  and  peruse  in  books  by  always 
remaining  at  home.  By  intrusting  the 
fallow  operations  to  his  work  people,  he 
might  in  occasional  seasons  have  as  much 
as  a  month  to  si)end  in  useful  travel. 


ON  THE  DAY  GIVEN  TO  FARM  HORSES. 

3085.  The  hay-stack  is  never  broken  in 
upon  until  the  horses  get  hay  in  spring, 
and  this  is  delayed  a  longer  or  shorter  time, 
according  as  there  is  other  nourishing  food 
for  horses  on  the  farm.  Where  good  bean- 
etraw  abounds,  the  hay  may  be  saved  until 
later  in  the  spring,  when  that  sort  of  straw 
becomes  too  dry  ;  but  on  farms  where  no 
beans  are  grown,  the  horses  should  have 
hay  whenever  the  seed-time  is  commenced, 
whether  with  spring- wheat  or  with  oats. 
The  site  of  the  hay-stack  in  the  stack-yard 
S,  Plate  II.,  is  at  n,  o])posite  the  hay-house 
H.,  and  adjoining  the  work-horse  stable 
O.  The  site  of  the  hay-stack  may  be  seen 
in  the  isometrical  representation  of  the 
stack-yard  in  Plate  I. 

fiOSO.  As  much  of  the  stack  is  brought 
in  as  will  fill  the  hay-house,  and  the  hay  is 
thence  distributed  to  the  h()r.<es.  Each 
portion  of  the  stack  cut  off"  should  be 
4  or  .5  feet  broad,  and  the  implement 
used  for  doing  it  is  the  haj/-kni/e,  fig. 
242,  which  represents  its  usual  form. 
It  will  be  observed  in 
the  figure,  that  the  line 
of  the  back  of  the  blade 
is  not  at  right  angles 
to  the  handle,  a  posi- 
tion which  gives  the 
cutting  edge  of  the 
knife  an  inclination  to 
the  line  of  .section,  and 
couseijuently  affords 
it,  in  its  downward 
stroke,  a  force  to  cut 
the  straws  of  hay  in 
THB  HAv-KNiFK.      succcssion     wliich     it 


Fig.  242. 


could  not  otherwise  have.  The  person 
who  cuts  the  stack  is  usually  the  steward, 
and  in  using  the  knife  he  kneels  u])on  the 
part  he  is  cuttinir  of!',  with  his  face  to  the 
body  of  the  stack.  This  form  of  knife 
requires  considerable  strength  in  its  u.se, 
and  unless  the  edge  is  kept  remarkably 
keen  with  a  whetstone,  and  the  hay  firm, 
it  makes  bad  wM)rk.  The  hay-kniie  I  jire- 
fer  is  of  the  form  of  the  dung-spade,  fig. 
191,  which,  being  used  standing,  is  wield- 
ed with  much  more  force,  and  makes  a 
deeper  cut ;  and,  having  two  edges,  it 
cuts  equally  well  to  the  right  and  left, 
whereas  this  knife  cuts  only  to  the  right. 
In  cutting  of!"  a  dace  or  breadth  of  hay, 
the  end  of  the  stack  should  be  left  in  a  per- 
))endicular  form,  and  horizontally  straight. 
Wlicn  the  dace  is  not  all  cut  down  to 
the  ground,  straw  should  be  placed  on 
the  top  of  the  porti(m  left,  to  preserve  the 
hay  becoming  wetted  by  rain.  The  field- 
workers  carry  the  hay  into  the  hay-house 
as  the  cutter  throws  it  down  with  a  fork, 
and  build  and  tramp  it  in  regular  mows, 
in  the  manner  straw  is  mowed  in  the  straw- 
barn  from  the  threshing-machine,  (1763,) 
to  make  it  easier  for  the  ploughmen  to 
take  the  hay  in  armfuls  to  tlieir  horses. 

3087.  Hay  is  su[iplied  to  work-horses 
at  will ;  and,  as  I  have  already  said,  when 
treating  of  their  feeding  in  winter,  strong 
ones  will  eat  about  30  lb.  a-day,  besides 
their  corn,  which  may  be  10  lb.  more, 
(1444.)  These  (piantities  imply  that  the 
hay  and  corn  are  given  in  their  natural 
state,  but  when  cooked  the  quantities  vary, 
as  has  been  stated  in  (1438  and  1444.) 

S08S.  Considerable  waste  of  hay  is  in- 
curred in  the  hay-racks,  fig.  let.).  The 
ploughmen  stuff  the  rack  not  only  full,  but 
s(pieeze  tiie  hay  firm,  from  a  mistaken 
notion  that  they  cannot  give  too  much  at 
a  time  to  their  horses;  but  when  horses 
find  hay  in  a  conipresse<l  state,  and  are 
unalile  to  select  the  morsels  they  like, 
they  toss  some  upon  the  litter,  which,  after 
being  trampleil  on,  is  thrown  into  the 
dung-yard.  The  cattle  there  eat  it,  and 
j)refcr  it  much  to  straw,  because  it  is 
hay,  and  has  acquired  a  saline  taste  from 
the  stable,  so  it  cannot  be  said  to  be 
entirely  lost;  still,  if  it  is  desire<l  to  give 
hay  to  the  cattle  also,  it  should  be 
given   them  in   a  clean  state  and  proper 
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manner,  rather  than  in  this  way.  To 
avoid  such  waste,  therefore,  small  (jium- 
tities  of  hay  should  he  put  into  the  racks 
at  a  time,  and  frequently ;  but  the  surest 
■way  to  prevent  waste  of  food  is  to  chop 
the  hay  and  bruise  the  corn. 

3089.  Young  horses  should  also  receive 
bay  after  the  stack  has  been  broken  up, 
straw  becoiuini,'  too  hard  and  dry  after 
March  ;  ami  hay  serves,  besides,  to  im- 
prove their  condition,  and  prepare  them 
for  grass. 

3090.  Fce<ling  cattle  never  receive  hay 
in  Scotland,  being  considered  too  expen- 
sive food  for  them.  In  England,  meadow 
Lay  is  given  to  feeding  cattle  either  alone, 
witli  some  straw,  but  more  frequently  chop- 
ped hay  and  straw  together,  or  in  union 
with  oil-cake,  or  with  linseed  prepared. 
In  dairy  farms  cows  always  receive  hay 
after  having  calved,  and  it  is  partly  given 
them  in  the  form  of  steamed  chaff,  and 
partly  as  dry  fodder. 

3091.  In  Holland  the  horses  in  winter, 
and  at  all  times  when  not  on  grass,  receive 
chopped  hay  and  straw,  with  not  much, 
oats.  In  Belgium,  about  Bruges,  farm 
horses  receive  about  35  lb.  of  hay  and  7 
lb.  of  oats  a-day,  and  in  lien  of  15  lb.  of 
hay,  73  lb.  of  carrots.  Near  Courtray, 
10  lb.  of  straw  is  given  with  15  lb.  of 
hay  and  7  lb.  of  oats.  Their  drink  is  also 
nutritive,  being  composed  of  wafer  with 
some  oil-cake  dissolved  in  it,  and  sweetened 
with  rye-meal  or  buck-wheat  flour.* 

3092.  According  to  BoussingauU,  hay  may  be 
assumed  as  the  most  common  or  universal  of  all 
kinds  of  fodder.  It  is  in  some  sort  the  staple 
food  of  the  animals  tliat  are  particularly  attached 
to  an  agricultural  concern,  and  may  theref'ure  be 
appropriately  made  the  standard  of  comparison 
for  all  other  kinds  of  food  or  forage.  Hay,  how- 
ever, varies  greatly  in  point  of  quality,  but  in  an 
average  of  kinds  and  states,  the  ])roportion  for 
the  standard  should  consist  of  1  •  1 5  per  cent  of  azote, 
and  11  per  cent  of  water — tliat  is,  about  Tsi  per 
cent  of  albumen  and  gluten,  and  tiie  remainder 
woody  fibre.  It  is  this  last  ingredient  wliich 
gives  an  important  value  to  hay  as  a  fodder,  for, 
independently  of  the  circumstance  that  the 
stomaclis  of  animals  are  able  to  digest  a  certain 
proportion  of  the  woody  fibre,  its  bulk  is  neces- 
sary for  the  digestion  of  the  more  nutritious 
parts  of  itself  and  of  other  food,  such  as  oats, 


which  are  administered  at  the  same  time. 
Vegetable  food  of  every  description  has  nearly 
the  same  specific  gravity,  which  is  little  above 
that  of  water.  The  bulk  of  the  allowance  there- 
fore depends  upon  its  weight,  and  it  will  thus 
be  perceived  that  a  highly  nutritious  food,  which 
for  this  reason  would  occupy  little  space,  would 
be  objectionable.  Thus  a  cart-horse  belonging  to 
M.  BoussingauU,  required  from  26  lb.  to  33  lb. 
of  solid  food  every  day,  and  about  the  same  quan- 
tity of  water.  The  bulk  of  this  allowance,  when 
masticated  and  brought  to  a  state  to  be  swal- 
lowed, is  more  than  9^  cubic  feet.  Now,  if  a 
few  times  more  nutritive  food,  as  oil-cake,  were 
substituted,  its  bulk  would  be  reduced  to  5| 
cubic  feet.  The  animal  would  not  feel  satisfied 
with  this  last  allowance — it  would  still  feel 
hungry,  and  the  food,  in  so  concentrated  a  state, 
would  disagree  with  it.  On  the  other  hand,  if 
food  of  much  less  nutrition  were  substituted  for 
the  hay,  such  as  wheat  straw,  the  allowance  that 
would  afibrd  the  same  degree  of  nourishment 
would  become  too  bulky  to  be  eaten  in  the  course 
of  a  day.  It  is  therefore  absolutely  necessary 
to  take  the  bulk  of  tlie  food  to  be  allowed  into 
consideration  :  the  belly  must  be  filled  ;  what- 
ever may  be  the  nutritive  quality  of  any  article, 
it  must  be  given  in  a  certain  quantity  ;  and  in 
the  case  of  such  a  substance  as  oil-cake,  the  con- 
sumption to  fill  the  stomach  would  cease  to  be 
in  any  kind  of  proportion  to  the  nutritive  equi- 
valent. The  best  food  for  horses  has  long  been 
admitted  to  be  hay  and  oats  in  combination, 
neither  article  alone  having  the  same  happy 
effect  that  the  two  together  produce.  Hay 
alone  would  be  too  bulky,  oats  alone  would  not 
be  bulky  enough  ;  but  the  horse  is  not  particular 
in  his  food,  as  barley  in  the  southern  countries 
replaces  oats  and  answers  equally  well — though 
it  may  reasonably  be  doubted  that  oats  and  hay 
might  be  replaced  by  roots  and  tubers.  Experi- 
ence, however,  has  proved  that  a  cart-horse  may 
have  half  Ins  allowance  in  roots  and  tubers,  and 
be  supplied  with  sufficient  nourishment.  M. 
Boussingault  has  found  that  100  parts  of  good 
meadow  hay  is  equal  to  the  following  quantities 
of  roots  usually  given  to  horses  : — 

To  280  parts  of  potatoes  by  analysis  =  .S15  by  experiment. 

q^,>                 Jerusalem  \  _  qii 

•^*"     ■•         artichokes  (  ■       "  "^^^ 

400     ..          Wangnld-|  _  5  g 

wuizel,      j 

400     ..         Swtdes,  ..        =676 

400     . .         Carrots,  . .       =  3S2 


It  may  be  concluded  that  the  nutritive  equiva- 
lent of  the  potato,  mangold-wurzel,  Jerusalem 
artichokes  and  carrots,  as  they  are  inferred  from 
the  amount  of  azote  they  contain,  may  be  adopted 
without  detriment  to  the  health  of  horses.  If 
they  err  at  all,  it  is  that  they  assign  equivalents 
somewhat  too  high,  making  their  actual  nutritive 
power  less  than  these  numbers  give  it — so  that, 
a  ])ortion  of  the  hay  of  the  standard  allowance 
being  substituted  for  its  equivalent  of  root,  the 
diet  will  be  improved. f 


*  RadclifFe's  Ariricidture  of  Flanderf,  p.  259. 
■I'  Boussingault's  Rural  Ecunuiuy,  Law's  Translation,  p.  522-48. 


28 


PRACTICE— SUAOIER. 


3093.  The  composition  of  the  ash  of  hay  is  as 
follows  : — 


Meadow 

■hiiy.     R 

ye  (trtun ! 

Uoi  my, 

^AlIT. 

TmtUM'. 

Potash,  . 
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1-35 

2  44 
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Lime,     . 
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} 
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31-03 

64-57 

100-00  100-00 

98-15 

Percentatre  of  ash 
in  tlie  dry  state, 

6-00 

6-20 

589. 

3094.  €rood  old  hay  is  long  and  large,  hard 
and  tough  ;  colour  inclining  to  green  rather 
than  to  white  ;  has  a  sweet  taste  and  fragrant 
smell,  and  when  infused  in  hot  water  produces  a 
rich  dark-coloured  tea.  In  damp  weather  good 
hay  absorbs  moisture,  and  becomes  heavier.  A 
truss  of  good  old  hay  weighs  56  lb. 

3095.  Bad  hay  will  change  a  horse's  appear- 
ance in  two  days,  even  with  an  unlimited  quan- 
tity of  corn.  The  kidneys  are  excited  by  it  to 
extraordinary  activity.  The  urine,  which  in 
this  disease  is  always  perfectly  transparent,  is 
discharged  very  frequently  and  in  copious  pro- 
fusion. The  horse  soon  becomes  hidebound, 
emaciated,  and  feeble.  His  thirst  is  excessive. 
He  never  refuses  water,  and  he  drinks  as  if  he 
would  never  give  over.  The  disease  does  not 
produce  death,  but  it  renders  the  horse  useless, 
and  ruins  the  constitution.  Musty  hay  is  said 
to  be  bad  "  fur  the  wind,"  and  it  is  certainly  so 
for  every  part  of  the  body.+ 


ON  THE  SOWING  AND  SUMMER  TREATMENT 
OF  FLAX. 

SOOfi.  The  flax  plant  requires  a  deep 
mellow  loamy  soil,  aboundinLr  in  vegetable 
matter,  and  equally  removed  from  strong 
clay  and  thin  gravel — on  the  former  the 
plant  would  grow  too  strong  and  branchy, 

Fig. 


yielding  coarse  fibre,  and  on  the  latter 
the  crop  would  be  too  scanty.  Soil  in 
too  higii  a  condition  aI;«o  causes  flax  to 
grow  rank  and  branching,  and  the  fibre 
coarse. 

3097.  The  finest  condition  of  the  flax 
crop  is  best  attained  by  sowing  it  after  a 
corn  crop  or  after  lea — as,  after  a  green 
crop  that  has  been  manured,  it  grows  too 
rank  and  coarse.  When  grown  after  lea, 
flax  may  be  raised  on  stronger  soil  than 
alter  any  cereal  crop. 

•3008.  Whether  after  cereals  or  lea,  the 
land  to  be  cropped  by  flax  should  be 
ploughed  early  in  autumn,  to  receive  the 
full  influences  of  the  winter  frost,  as 
it  cannot  be  in  too  fine  a  state  of  pulveri- 
sation for  receiving  the  flax  seed.  To 
obtain  this  state  of  the  soil,  the  cross- 
ploughing  should  be  executed  as  early  as 
possible  in  spring,  (2613,)  taking  care  not 
to  do  it  in  wet  weather,  or  when  the  soil 
is  in  a  wet  state,  as  the  least  dry  weather 
afterwaiils  will  render  the  soil  hard  and 
dirticult  to  pulverise.  Any  clods  left  on 
the  surface,  after  a  double  turn  of  the 
harrows,  should  be  reduced  by  rolling  ; 
but  there  are  other  implements  better 
adapted  for  pulverising  the  soil  than  the 
smooth  roller,  fig.  222. 

3090.  CrosskilVs  clod-crusher. — This  is 
one  of  the  most  efficient  implements  of  its 
class,  and  is  represented  in  jierspective  in 
fig.  243,  where  a  a  is  the  roller,  six  feet 
in  length,  and  30  inches  in  diameter  ;  b  a 
cast-iron  end  frame,  at  each  end  of  the 
roller,  bolted  to  the  wooden  frame  c  c,  to 
which  are  bolted  the   horse   shafts   d  d. 

243. 


crosskill's  clod-cru.sher. 


*  Johnston's  Lectures  on  A<jriciihural  Chemist ri/,  2d  edition,  p.  390. 
t  Stewart's  Stable  Economy,  p.  184-6. 
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The  frame  ends  h  are  placed  upon  the 
axle  e.  the  euds  of  which  are  pr(iloii<:e(l 
to  form  arms  on  which  wheels  are  placed, 
and  kept  on  by  means  of  cotterels,  for  the 
removal  of  the  roller  from  one  field  to 
another.  When  the  wheels  are  to  be 
placed  or  removed,  a  hole  is  du_<;  in  the 
ground  under  each  wheel,  while  the  roller 
rests  on  the  ground. 

3100.  The  roller  consists  of  a  number 
of  toothed  wheels,  supported  on  four- 
feathered  arms,  and  an  eye  formed  in  the 
centre  fitted  to  move  easily  on  the  axle 
c  of  the  roller.  Fig.  244  shows  a  side 
view  of  one  of  those  wheels,  by  which  its 
action  upon  the  soil  may  be  easily  under- 


Fig.  244. 


stood.  When 
such  a  great 
number  of 
angles,  acting 
like  so  many 
wedges,  are 
brought  into 
contact  with 
the  indurated 
clods,  they  in- 
fallibly split 
thein  into  nu- 
merous frag- 
ments, andthe 
repetition  of 
the  process  produces  a  well  pulverised  sur- 
face. The  eflect  is  quite  difi'ereut  from 
that  of  the  plain  roller,  fig.  222,  with 
which,  if  a  clod  does  not  crumble  down  at 
once  with  its  pressure,  it  is  forced  into  the 
soil  in  a  solid  state. 


SIDE  VIEW    ur    <j:v1-;    >>  I.  KrJ.  OK 
THE  CLOD-CRUSHER. 


3101.  This  implement  has  been  but 
partially  used  by  Scottish  farmers  within 
these  few  years,  though  it  is  extensively 
used  in  England  —  perhaps  on  account 
of  the  much  greater  extent  of  clay  soils, 
which  are  most  subject  to  induration. 
Where  the  implement  has  been  used  in 
Scotland,  the  results  have  proved  equally 
favourable  on  strong  and  light  soils  — 
in  pulverising  the  former  and  consolidat- 
ing the  latter.  The  price  is  a  bar  to  its 
introduction  into  Scotland,  as  the  smallest 
size  is  £  1 8.  The  weight  of  the  implement 
is  26  cwt. ;  it  forms  a  good  draught  for  two 
horses,  and  frequently  for  three. 

3102.  Hepburn's  double  conical  land- 
roller.  —  Another  implement  of  this 
class  is  the  double  conical  roller,  in- 
vented by  J.  Stewart  Hepburn,  Esq. 
of  Colquhalzie,  near  Creiff",  Perth- 
shire. The  leading  feature  of  this  im- 
]>lement  is  to  give  the  roller  a  conical 
form,  and  to  add  to  it  a  series  of  trans- 
verse parallel  flutings  carried  round  the 
conical  surface.  Two  of  these  conical 
irustums  are  placed  jn  one  frame,  base  to 
base,  but  having  their  axes  so  inclined 
tliat  the  fore  part  of  the  periphrasis,  and 
also  those  parts  which  lie  on  the  ground, 
shall  be  in  a  straight  line.  Fig.  245  re- 
presents this  implement  in  perspective  in 
the  most  approved  form,  where  a  a  is  the 
framework,  similar  to  that  of  the  common 
land-roller,  fig.  222,  surmounted  by  three 
horse  shafts  b  b  b,  for  yoking  two  horses 
abreast.  The  three  pendant  bars  c  c  e 
carry  the  axles  of  the  two  cones  d  d,  in- 

245. 
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clined  aa  above  described.  A  light  frame 
e  is  attached  to  carry  the  scrapers  which 
clear  the  flutings  of  adhering  earth. 

3103.  The  effects  of  this  form  of  roller 
upon  the  surface  are  peculiar  and  impor- 
tant. While  the  smooth  cylindrical  roller 
acts  merely  by  its  j)ressure  on  the  rough 
soil,  the  conical  form  as  here  arranged 
will,  besides  acting  by  direct  pressure, 
produce  a  strictly  pulverising  effect,  for 
the  cones  having  a  constant  tendency  to 

Fig, 


move  outward  in  a  circle,  and  being  re- 
."^trained  by  the  bearings  in  which  they 
revolve,  their  surface  will  produce  a  crush- 
ing and  abrading  action  well  adapted  for 
the  pulverisation  of  the  soil.* 

3104.  Noriregian  harrows. — Another 
pulverising  implement  which  has  recently 
been  introduced  into  practice,  is  the  Nor- 
wegian harrows.  Fig.  246  is  a  view 
in  perspective  of  these  harnnvs,  where  a  aa 
is  a  frame,  supported   by   two  wheels  i, 

246. 
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■which  give  locomotion  to  the  machine.  The  into  smaller  ones,  and  the  third  row  splits 

lower  bars  of  the  frame  a  support  three  those  smallest  pieces  into  still  smaller  ones; 

axles,  in  the  same  plane,  threading  a  nnin-  so  that,  by  the  time  the  clods  have  undor- 

ber  of  discs  containing  each  6  long  rays  c,  gone  those  various  sj)littings,  they  are  })ro- 

which,  being    loose,  revolve   round    their  bably  sufficiently  j)ulverised  ;  but  if  not, 

centres  by  successive  insertions   of  their  they  may  be  so  by  another  similar  process 

points  into  the  ground.     The  frame  a  is  of  splitting, 
prolonged  in  a  triangular  form  to  </,  whore 

it  is  supported  by  the  pivot-wheel  e.  810G.  Sicedish  l/rud- roller. — A  ])ulver- 
The  apparatus  /</,  for  lowering  and  rais-  iser  of  the  soil  has  lately  been  introduced 
ing  the  axles  of  the  rays  c,  to  give  them  a  into  this  country  by  I\Ir  James  Slight  of 
deeper  and  shallower  insertion  into  the  Edinburgh,  from  Sweden,  where  it  is  ex- 
soil,  is  moved  by  the  screw  h,  which  is  put  tensively  and  successfully  used  in  the 
in  motion  by  turning  the  winch  by  its  farming  of  Gottland.  In  construction  it 
handles  i.     The  horses  are  attached  at  k.  is  simply  the  skeleton  r)f  a  cylinder  formed 

of  wrought-iron  ribs,  of  a  triangular  form, 
3105.  The  action  of  this  machine  is  to  placed  longitudinally  round  two  cross- 
reduce  large  clods  into  very  small  ones,  armed  rings,  which  are  the  ends  of  the 
by  the  insertion  of  the  points  of  the  rays  cylinder,  and  through  the  centres  of  which 
c  into  them,  to  split  them  into  pieces  by  })asses  the  axle  upon  the  ends  of  whicii  a 
their  reiterated  action.  The  larger  clods  frame-work  and  shaft,  similar  to  the  com- 
are  split  ino  smaller  pieces  by  the  first  mon  land-roller,  fig.  '222,  are  mounted, 
row  of  rays,  the  second  row  splits  these  It  is  made  in  two  lengths,  for  the  co8VO- 

•  Prize  Euayt  of  the  Highland  and  Agricultural  Society,  vol.  xi.  p.  471. 
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nience  of  turning  round,  and  as  the  ribs 
are  placed  with  their  angles  outwards  at 
2^  or  3  inches,  they  are  well  adapted  for 
pulverising  clods.  In  the  trials  that  have 
been  made  of  this  roller  in  the  neighbour- 
hood of  Edinburgh,  in  1849,  it  has  proved 
its  efficiency  as  equalling  any  other  of  its 
class. 

3107.  The  soil  being  thus  well  pulver- 
ised, it  should  be  finely  harrowed,  and 
rolled  smooth  with  the  land-roller,  fig. 
222,  before  being  sown  with  the  linseed. 
Linseed  being  a  very  slippery  seed,  and 
very  difficult  to  be  sown  by  hand,  it  is  apt  to 
to  be  bidder ed^  (2320,)  and  I  have  never 
heard  of  it  being  sown  with  a  machine. 
It  should  be  taken  hold  of  by  the  thumb 
and  two  foremost  fingers,  like  grass  seeds, 
(2047,)  and  thrown  forward  in  sharp  casts, 
with  short  quick  steps,  and,  being  dark 
coloured,  may  easily  be  observed  to  fall 
upon  the  rolled  ground.  It  is  thus  usually 
sown  broadcast. 

3108.  The  quantity  of  seed  used  de- 
pends on  the  object  of  sowing  the  crop. 
If  for  the  fibre  alone,  the  seed  should  be 
thickly  sown,  from  2  to  2;,  bushels  to  the 
acre  ;  if  for  seed,  less  seed  should  be  sown  ; 
and  if  for  botii  fibre  and  seed,  perhaps  2 
bu.shels  are  ample. 

3109.  The  seed  should  be  covered  very 
shallow  in  the  soil,  not  exceeding  half  an 
inch ;  and  the  best  implement  for  covering 
it  is  the  grass-seed  harrow,  fig.  232. 


linseed  beyond  a  year  old  should  never 
be  sowm. 

3112.  To  facilitate  the  weeding  of  the 
flax  crop,  it  has  been  recommended  to  sow 
the  seed  in  rows,  in  the  ribs  formed  by  the 
small  plough,  fig.  230 ;  but  it  is  obvious 
that  such  a  practice  would  cause  the  plants 
along  the  outer  sides  of  the  rows  to  throw 
out  branches  very  much  to  the  injury  of 
the  fibre. 

3113.  To  save  the  weeding  of  the  flax 
crop  altogether,  it  has  been  recommended  to 
sow  grass  seeds  amongst  it;  but  those  who 
reconmiend  this  practice,  do  not  consider 
that  it  is  bad  husbandry  to  sow  grass 
seeds  with  any  crop  that  follows  a  corn  crop 
without  manure,  or  with  one  after  lea. 

3114.  Although  the  flax  crop  does  not 
bear  dung  to  be  applied  before  it  is  sown, 
a  top-dressing  of  bone-dust  of  10  or  12 
busliels  to  the  acre,  is  recommended  after 
a  white  crop,  and  is  said  to  make  the  fibre 
finer,*  The  Belgians  profusely  top-dress 
their  flax  ground  with  liquid  manure, 
in  which  have  been  dissolved  both  rape- 
cake  and  nightsoil,  to  the  extent  of  2480 
gallons  to  the  acre.t  Were  a  top-dressing 
applied  to  the  flax  crop,  containing  its 
essential  inorganic  ingredients,  as  phos- 
phoric acid,  magnesia,  and  potash,  (1263,) 
I  have  no  doubt  it  would  tend  to  produce 
a  superior  quality  of  fibre  or  seed.  New- 
limed  land  is  detrimental  to  the  flax 
crop. 


3110.  Linseed  may  be  sown  at  any  3115.  The  only  care  required  by  the 
time,  according  to  the  state  of  the  weather,  flax  crop  in  summer  is  to  keep  it  free  of 
from  the  middle  of  March  to  the  first  weeds,  which  will  probably  appear  above 
week  of  May  ;  and  perhaps  the  best  time  ground  as  soon  as  the  cro]>  itself;  and  as 
is  about  the  middle  of  April.  soon  as  the  flax  ])lant  shall  have  attained 

the  height  of  an  inch,  so  as  to  be  identi- 

3111.  Linseed  is  of  an  oblong  lenticular  fied  from  weeds,  the  ground  should  be 
form,  having  as  smooth  a  surface  as  to  freed  of  them.  The  flax  being  best  cul- 
appear  oily,  and  it  should  feel  heavy  and  tivated  in  broadcast,  and  thickly  sown, 
seem  j)lump  and  fresh.  It  is  obtained  of  the  only  practicable  way  of  weeding  the 
tl'.e  finest  quality  for  sowing  from  Russia,  ground  is  with  the  hand;  and  as  the  plant 
of  the  variety  called  ^/^aX;/rt^/i,  which  the  is  not  of  a  succulent  nature,  but  firm 
Dutch  obtain  for  their  sowing  seed  from  and  elastic,  even  when  young  it  is  not  in- 
Riira,  It  weighs  about  52  lb.  per  bushel,  jured  by  the  weeders  kneeling  or  ly- 
ai'd  affi  rds  840  seeds  to  1  drachm  weight,  ing  upon  it  in  the  act  of  weeding.  The 
(i32.:J.)  As  good  seed  is  of  great  import-  weeding  sliould  be  done  effectually,  and  if 
ance   in   the   success   of    the   flax    crop,  so  once  done,  the   weeds  will  nut  again 

*  Wanies'  Sugijestiona  for  Fattening  Cattle  on  Nntlre  Produce,  p.  8,  1st  edition. 
+  Radclitf's  Agriculture  of  Flaiuhrs,  p.  42. 
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trouble  tlie  crop  in  clean  ground,  Lefore 
it  grows  beyond  danger ;  ami  although 
band-weeding  costs  several  shillings  per 
acre,  according  to  the  state  of  the  ground, 
the  increased  value  of  the  crop  will  more 
than  repay  the  cost. 

3116.  Besides  the  common  surface  and 
root  weeds  wliich  infest  the  soil,  according 
to  its  nature,  th.ere  are  others  specially 
found  amongst  flax  :  of  these,  one  is  the 
common  Gold  (if  Pleasure,  C'/w^'/fM'/  satira, 
the  see<l  of  which  is  imported  among  the 
flax-seeil,  and  the  grown  plant  may  be 
known  by  its  attaining  from  two  to  thi-ee 
feet  in  height,  having  small  yellow  flowers, 
and  very  large  pouches  on  long  stalks. 

3117.  But  a  more  troublesome  vrecd 
than  this  is  the  flax-dodder,  Cnscuta  Eu- 
ropcea^  inasmuch  as  it  adiieres  jjarasitically 
to  the  flax  plant,  and  materially  injures 
its  fibre;  while  the  Gold  of  Pleasure  may 
be  pulled  out  sejiarately  from  the  flax. 
The  habits  of  the  flax-dodder  are  these  : — 
"  It  is  a  plant  which  germinates  in  the 
ground,  and  sends  up  a  slender  threadlike 
stem,  which,  twisting  itself  about,  soon 
touches  one  of  the  stems  of  the  flax  amongst 
which  it  is  growing.  As  soon  as  this 
takes  i>lace,  the  dodder  twists  itself  round 
the  flax,  and  throws  out  from  the  side  next 
to  its  victim  several  small  processes,  which 
penetrate  the  outer  coat  or  cuticle  of  the 
flax,  and  act  as  suckers,  by  which  the 
parasitical  dodder  appropriates  to  its  otcn 
use  the  sap  which  has  been  prepared  in  the 

Jinx,  upon  which  the  growth  of  the  Jiax 
depends.  The  dodder  then  separates  itself 
from  the  ground,  and  relies  solelv  uj)on 
the  flax  for  its  nourishment,  producing 
long  slender  leafless  stems,  which  attach 
themselves  to  each  stem  of  flax  that 
comes  in  their  way.  Thus  large  masses  of 
the  crop  are  matted  together,  and  so  much 
weakened  a.s  to  become  almost  useless. 
This  plant  produces  great  tpiantities  of 
seed,  which  is  usually  threshed  with  the 
flax-seed,  and  sown  again  with  it  in  tho  suc- 
ceeding year.  Several  years  since,  I  took 
considerable  trouble  to  ascertain  if  all 
foreign  flax-seed  was  mixed  with  that  of 
the  dodder,  and  was  led  to  the  conclusion 
that  the  American  flax-seeil  is  nearlv  free 
from  this  pest,  and  that  that  from  Kussia, 


and  especially  from  Odessa,  is  peculiarly 
infected  with  it."*  A  thorouirh  weeding; 
will  remove  this  pest  from  the  soil  before 
it  has  the  power  of  injuring  the  flax-plaut. 

3118.  The  flax,  Linum  usitatittimum,  from  the 
Celtic  Lin,  a  thread,  is  in  the  class  and  order 
Pentandria  Pentaijynia  of  Linnaus;  in  the  order 
Li  new  of  the  natural  system  of  Jussieu  ;  and  in 
the  clas.s  Ilyyiogynuus  Exogens  ;  alliance  36, 
Geraniales  ;  order  183,  Linacea;  genus  1  Linum, 
of  the  natural  system  of  Lindley.  The  plant  is 
scattered  more  or  less  over  most  parts  of  the 
globe. 

3119.  The  meal  of  the  seed  of  the  common  flax 
is  used  for  poultices.  The  infusion  is  demulcent 
and  emollient.  The  oil,  mixed  with  lime  water, 
has  been  a  favourite  application  to  burns.  The 
tenacious  and  delicate  fibre  obtained  from  this 
plant  forms  the  most  beautiful  of  our  linen 
fabrics. 

3120.  The  oil  extracted  from  linseed  (1323)  is 
much  used  in  the  arts.  The  best  is  that  which 
is  cold  drawn.  The  warm  drawn  is  obtained 
by  heating  the  seed  by  steam  to  a  temperature  of 
200°  Fahrenheit;  and  as  the  heat  liquifies  the 
oil,  no  doubt  more  is  obtained  of  it  by  this  pro- 
cess than  the  cold  one.  The  oil  is  expressed  by 
putting  both  the  cold  and  the  hot  seeds  into  flan- 
nel bags,  and  subjecting  them  to  enormous  pres- 
sure by  means  either  of  wedges  driven  by  weighty 
hammers,  or  of  the  hydraulic  press,  (107.)  This 
oil  may  be  used  in  fattening  cattle,  (1322. )  Cold- 
drawu  linseed  oil  is  the  best  substance  for  polish- 
ing furniture  of  mahogany. 

3121.  The  compressed  husk  left  in  the  bag, 
after  the  expression  of  the  oil,  takes  the  form  of 
a  cake — the  oil-cake.  The  English  cake  weighs 
about  3  lb.,  and  sells  from  £10  to  £11  per  1000. 
The  oil-cake  imported  from  Denmark,  Holland, 
or  America,  is  sold  from  £7  to  £9  per  ton.  At 
£7  the  price  is  three  farthings  the  pound,  and  at 
£11,  it  is  about  one-penny  two-tenths.  At  Id. 
the  pound  the  price  is  £9, 6s.  8d.  per  ton.  That 
which  comes  from  Flensburg  in  Schleswig-Hol- 
steiu  is  esteemed  the  best  of  the  foreign  cake. 
The  machinery  abroad  being  generally  inferior 
to  that  of  this  country,  the  foreign  cake  may  be 
supposed  to  contain  more  oil  than  the  English, 
which  conjecture  chemical  analysis  has  confirmed, 
(1268.) 

3122.  Mr  James  Bruce,  Waughton,  East  Lo- 
thian, made  experiments  in  1844.  to  ascertain 
tlie  comparative  value  of  English  and  foreign  oil- 
cake in  the  feeding  of  sheep;  and  on  two  lots  of 
twenty  dinmonts  each,  having  as  nnich  Swedish 
turnips  as  they  could  eat,  with  16  oz.  ea<h  daily 
of  oil-c;ike,  which  was  as  much  as  they  would  eat, 
one  lot  on  English  and  the  other  on  foreign  cake, 
from  the  1st  of  January,  when  the  experiment 
commenced,  to  the  1st  March,  the  increase  of 
weight  from  the  English  cake  over  that  of  the 


•  Gardeners'  Chronicle  for  10th  February  1844,  p.  189. 
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foreign  was  as  209  lb.  are  to  150  lb.,  after  a 
consumption  of  1182  lb.  of  cake  by  each  lot. 
But  to  show  the  uncertainty  of  results  from  only 
one  experiment,  other  two  lots  of  dinmonts  of  20 
each  were  fed  in  the  same  manner,  and  these 
would  not  eat  more  than  13  oz.  of  each  kind 
of  cake  daily,  and  the  result  of  this  experi- 
ment was  the  converse  of  tiiat  of  the  former — 
namely,  the  increase  from  the  foreign  cake  over 
that  of  the  English  was  as  207  lb.  are  to  167  lb., 
after  a  consumption  of  880  lb.  of  cake  by  each 
lot.  So  the  results  of  the  one  experiment  neu- 
tralise thoseof  the  other,  while  the  opposite  nature 
of  the  results  could  not  be  accounted  for,  farther 
than  the  less  consumption  of  3  oz.  daily  by  each 
sheep,  of  cake,  might  possibly  have  some  efiect  on 
its  relation  to  the  quantity  of  turnips  consumed, 
and  this  relation  may  have  affected  all  the  sheep 
alike.  Such  a  suggestion  may  be  regarded  as  of 
trifling  import  upon  the  general  condition  of  an 
experiment;  but  when  we  know  that  a  very  slight 
difference  of  food  or  of  exercise  may  affect  the 
functions  of  the  animal  economy  at  any  time,  we 
should  not  regard  such  a  difference  affecting  ani- 
mals as  of  trifling  importance. 

3123.  In  another  experiment  by  Mr  Bruce, 
to  ascertain  the  effect  of  oil-cake  on  the  quality 
of  manure  voided  by  cattle  fed  on  turnips,  on 
comparing  the  produce  of  turnips  from  20  cubic 
yards  of  dung  in  the  common  state  with  20  cubic 
yards  containing  26  lb.  of  cake  in.each  cubic  yard, 
he  found  an  increase  of  1  ton  1 1  cwt.  47  lb.  of 
turnips  from  the  caked  manure.* 

3124.  Oil-cake,  independently  as  an  article  of 
food,  or  of  manure,  is  an  excellent  medicine  for 
live  stock,  preventing  constipation  of  the  bowels, 
and  giving  to  tlie  hide  a  sweetness  of  coat  unat- 
tainable by  other  means.  Mr  Wilson  of  Eding- 
ton  Mains,  in  Berwickshire,  tells  me,  that,  ever 
since  he  has  given  oil-cake  to  his  calves  after  be- 
ing weaned  in  summer,  they  have  not  been  affect- 
ed with  the  usually  fatal  complaint  of  the  quar- 
ter-ill; and  he  has  experienced  thisbeneficial effect 
for  many  years,  without  any  external  application 
of  setons.  By  administering  oil-cake  to  my  cows 
after  calving,  I  certainly  prevented  them  being 
affected  with  the  red-water,  (2242.) 

3125.  I  have  already  given  the  composition  of 
linseed,  (1262,)  and  of  the  ashes  of  linseed, (1263  ;) 
the  quantity  of  linseed  imported  into  this  country 
to  1845,  (1264;)  the  price  of  linseed  oil,  and  of  its 
proportion  in  the  seed,  (1323;)  and  of  the  compo- 
sition of  English  and  foreign  linseed  cake,  as 
well  as  that  of  their  ashes,  (1268  and  126.9.) 

3126.  Linseed  and  oil-cake  are  imported  duty 
free,  and  since  (1264)  was  written,  the  parlia- 
mentary returns  give  the  importation  of  linseed 
in  1847  at  439,512  quarters,  and  in  1848,  796,013 
quarters.  In  1847,  of  oil-cake  and  rape-cake 
there  were  imported  61,978  tons,  and  in  1848, 
73,029  tons,  (1267.) 


3127.  The  price  of  linseed  in  1849  for  sowing 
is  from  53s.  to  56s.,  and  that  for  crushing  from 
42s.  to  44s.  the  quarter. 

3128.  The  Greeks  preferred  a  very  different 
period  from  ours  for  sowing  the  flax  crop,  their 
authorities  saying  that "  flax  likes  places  that  are 
miry,  but  it  is  sown  from  the  autumnal  equinox 
to  the  day  before  the  nones  of  January ."+ 

3129.  "  Formerly  the  seed  of  the  flax  was  oc- 
casionally used  with  corn  to  make  bread,  but  it 
was  considered  hard  of  digestion,  and  hurtful  to 
the  stomach.  In  a  scarcity  of  corn  which  hap- 
pened in  Zealand  in  the  sixteenth  century,  the 
inliabitants  of  Middlebnrgh  had  recourse  to  lin- 
seed, which  they  made  into  cakes,  and  which 
caused  the  death  of  many  of  the  citizens  who  ate 
of  it,  causing  dreadful  swellings  of  the  body  and 
face."J 

3130.  The  flax  plant  is  stated  to  be  a  native 
of  Britain,  and  yet  it  would  appear  that  flax  seed 
was  not  sown  in  England  until  as  lately  as  a.d. 
1533,  when  it  was  directed  to  be  sown  for  the 
making  of  fishing-nets. § 


ON  THE  SOWING,  AND  THE  SUMMER 
TREATMENT  OF  HEMP. 

3131.  Hemp  requires  a  deep  rich  mel- 
low uioist  alluvial  soil. 

3132.  Agreeing  with  manure,  hemp 
may  be  cultivated  as  a  green  crop,  but  the 
quality  of  the  fibre  will  be  finer  when  the 
manure  is  applied  to  the  soil  in  autumn 
upon  the  stubble,  than  immediately  on  the 
sowing  of  the  crop  in  spring.  Twenty 
tons  of  dung  are  required  to  the  acre  for 
the  production  of  a  good  crop  of  hemp. 

3133.  The  land  should  be  cross-plough- 
ed in  spring,  and  harrowed  and  cleaned, 
and  pulverised,  as  in  the  case  with  flax  or 
potatoes,  or  any  other  such  crop ;  but  as 
the  young  hemp  plant  is  very  susceptible 
of  frost,  the  la.id  does  not  require  to 
be  prepared  for  the  seed  before  the  end  of 
April,  when  the  seed  may  be  sown. 

3134.  There  is  no  doubt,  as  the  fibre 
should  be  both  fine  in  quality  and  uniform 
in  texture,  that  the  hemp  plant  should  be 
cultivated  broadcast ;  but  as  it  grows  to  the 
considerable  heigiit  of  6  feet,  and  as  cer- 
tain processes  of  the  cultivation  require 


*  Transactions  of  the  Highland  and  Agricultural  Society,  for  July  1846,  p.  376. 

+  Owen's  Geoponika,yol.i.  p.  87.        X  Phillips'  History  of  Cultivated  Vegetables,  vol.  i.  p.  208. 
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the  work-people  to  be  amongst  the  crop, 
the  most  convenient  mode  is  to  place  the 
plant  in  rows  ;  and  as  plants  are  placed 
most  like  the  broadcast  fashion  when  the 
rows  are  narrow,  the  best  instrument  for 
making  such  rows  is  the  robbing  plough, 
fig.  230,  or  ribbing  coulters,  fig.  231,  which 
make  the  rows  from  9  to  14  inches  a- 
Bunder,  according  to  the  capability  of  the 
soil  to  produce  a  large  or  small  plant. 

3135.  To  secure  a  fibre  of  fine  quality 
the  plants  require  to  be  set  close  together ; 
and  for  this  purpose  from  2|  to  3  bushels 
of  seed  are  required  to  the  acre.  The  seed  is 
large,  of  a  flattened  orbicular  shape,  grey- 
ish-brown colour,  fresh  aspect,  somewhat 
oily  lustre,  and  feels  light  in  tlie  hand. 
The  seed  sliould  not  be  older  than  that  of 
the  preceding  crop.  Prove  the  seed  by 
rubbing  it  between  the  hands,  and  if  it 
Buffers  this  without  breaking,  and  becomes 
brighter,  it  is  good.  The  bushel  of  seed 
weighs  about  40  lb.,  and  the  seeds  afford 
200  to  the  drachm  weight.  The  seed 
shouhl  be  sown  by  hand  along  the  ribs,  or 
it  may  be  sown  broadcast  over  the  ribs, 
and  harrowed  lightly  along  them  with  the 
grass-seed  harrow,  fig.  232,  and  the  jilant 
wiU  come  up  in  rows.  Tlie  ground  re- 
quires to  be  watched  after  sowing  until  the 
phmts  are  in  leaf,  to  keep  off  the  birds 
of  tlie  finch  tribe,  which  are  very  fond  of 
eating  henip-see<l,  and  even  the  young 
plants  are  injured  by  them — the  capsules 
of  the  seed,  being  brought  ab^>ve  ground 
by  tlie  embryo,  are  greedily  devoured  ijy 
those  birds. 

3136.  The  rows  admit  of  the  ground 
beini:  easily  kept  free  of  weeds  with  tiie 
band  Ime  or  hor>e  hoe  in  summer,  but  the 
hemp  plant?  will  soon  grow  u|)  and  over- 
top the  wecfls,  which  will  be  kept  down 
ever  after.  Care  should  be  taken  in  weed- 
ing not  to  break  down  the  young  plants, 
as  they  will  never  rise  again. 

3137.  The  hemp  plant  is  not  suited  to 
the  climate  of  Scotland  I  have  seen  it 
cultivated  there  bur  once,  and  that  in  the 
farm  of  Kinnear  in  Fifesliire,  when  it  was 
in  the  possession  of  the  late  Mr  James 
Meldrum.  It  grew  in  a  flat  holm  of  small 
extent,  and   had  attained   the    height  of 


about  6  feet,  and  was  in  bloom  at  the  time. 
In  England  it  is  grown  in  many  localities, 
but  perhaps  most  successfully  in  Suffolk 
and  Lincolnshire. 

3138.  Hemp  would  no  doubt  be  bene- 
fited by  a  top-dressing  of  some  manure, 
after  it  fairly  assumed  the  form  of  a  plant ; 
and  as  pigeons'  dung  is  considered  by  many 
cultivators  as  good  manuring  for  hemp, 
guano,  to  the  extent  of  2  or  3  cwt.  the 
acre,  would  {>erhaps  be  the  best  ingredient 
for  the  top-dressing. 

31 39.  The  hemp,  Cannabis  fatita,  beloni's  to 
the  class  and  order  Diwcia  Pentandria  of  Lin- 
naeus, which  have  the  male  and  female  flowers  on 
diflFerent  plants,  and  on  which  account  it  is  un- 
known, when  hemp-seed  is  sown,  whether  the 
plants  produced  will  be  male  or  female.  In  com- 
mon parlance,  the  plant  which  bears  the  seed  is 
called  the  male,  whereas  it  is  the  female.  Hemp 
is  of  the  order  Urliacece  of  the  natural  system  of 
Jussieu,  and  is  therefore  closely  allied  to  the 
common  nettle  ;  and  it  is  of  the  Diclinous  Exo- 
gevs — alliance  19,  Urticales  —  order  86,  Can- 
nabinacew  —  genus  Canna'/is  of  the  natural  sys- 
stem  of  Lindley.  Stem  upright,  from  5  to  8  toet, 
strong  and  branching.  Its  valuable  fibre  makes 
the  cordage  of  our  ships.  It  is  a  native  of  the 
cooler  parts  of  India,  and  is  not  cultivated  there 
for  its  fibre,  but  for  its  intoxicating  property.  Dr 
Liudley  says  that  "  it  appears  to  owe  its  narcotic 
properties  to  the  presence  of  a  resin  which  is  not 
found  in  Europe.  This  resin  exudes  in  In-lia 
from  the  leaves,  slender  branches,  and  fli>wt'rs; 
when  collected  into  masses  it  is  the  chuiTus,  or 
cherrls,  of  Nepal.  Its  odour  is  fragrant  and 
narcotic,  its  taste  slightly  warm,  bitteri-h,  and 
acrid."  The  hemp  plant  of  India  is  a  le:;umen 
of  the  order  Fabacea;,  Crotolaria  juncea,  the  sun 
hemp,  which  aifords  a  coarse  fibre,  from  which 
bags  and  low-priced  canvxss  are  largely  prepared. 

3140  "  .\ccording  to  the  observation  of  Vau- 
clier  of  Geneva,  the  seeds  of  Orabanche  raviosa 
will  lie  many  years  in  the  soil  unles.s  they  come 
in  contact  with  the  roots  of  hemp,  the  plant  upon 
which  that  species  grows  parasilically,  when  they 
immediately  sprout.  The  manner  in  wiiich  the 
seeds  of  orabanche  attach  themselves  to  the 
plant-  on  which  they  grow  has  been  observ.  d  by 
Schlauter.  This  writer  states  that  they  only  .-eize 
seedlings,  and  are  unable  to  attack  root^  of 
stronger  growth."  * 

3141.  An  oil  is  expressed  from  the  seed  of 
hemp,  which  is  "  employed  with  great  advantage 
in  the  lump,  and  in  coarse  painting.  They  gire 
a  paste  made  of  it  to  hogs  and  horses,  to  fatten 
them.  It  enters  into  the  composition  of  black 
soap,  the  u.-e  of  which  is  very  common  in  the 
manufacture  of  stuffs  and  felts  ;  and  it  is  also 


•  Lindley's  Vegetable  Kingdom,  p.  265,  549,  and  61 
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used  for  tanning  nets."*     The  proportion  of  oil 
from  the  seed  varies  from  14  to  25  per  cent. 

3142.  The  price  of  hemp-seed  in  1849  is  for  the 
small  and  the  large  from  34s.  to  36s.  the  quarter. 
It  is  used  for  feeding  birds,  and  those  of  the  finch 
tribe  are  remarkably  fond  of  it. 

3143.  The  composition  of  hemp-eeed,  according 
to  Bucholz,  is  as  follows  : — 

Oil, 

Husk,  &c.,  .... 
Woody  fibre  and  straw, 
Sugar,  &c.,  .... 
Mucilage,  .... 
Soluble  albumen,  (casein  ?)  . 
Fatty  matter. 
Loss, 


19-1 
38-3 
5-0 
1-6 
9-0 
247 
1-6 
0-7 


1000 


3144.  The  composition  of  the  ash  of  the  hemp- 


seed  is  this : — 
Potash, 

Soda,  ... 
Lime,  . 

JIagnesia,     . 
Oxide  of  iron, 
Phosphoric  acid,  . 
Sulphate  of  lime, 
Chloride  of  sodium. 
Silica, 


Percentage  of  ash, 


21-67 

o-m 

26-63 
1-00 
0-77 

34-96 
0-18 
0  09 

14-04 

10000 
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ON  THE  PLANTING,  AND  THE  SUMMER 
CULTURE  OF  THE  HOP. 

3145.  Formatio7i  of  a  new  hop  ground. 
— Tlie  soil  for  the  hop  should  be  deep  and 
mellow,  and  if  resting  on  a  fissured  rock, 
60  much  the  better.  An  old  garden,  or  an 
old  meadow,  forms  the  best  site  for  a  hop- 
ground.  In  every  case  the  ground  should 
be  dry,  that  is,  not  subject  to  stagnant 
water,  and,  if  not  naturally  dry,  should  be 
made  so  by  thorough  drainage. 

3146.  To  afford  sufficient  room  for  the 
roots  of  the  plants,  the  drain  in  a  hop- 
ground  should  not  be  less  than  4  feet  deep, 
and  the  distances  between  the  drains  luav 
be  from  15  to  35  feet,  according  to  the 
porousness  of  the  subsoil.  The  expense 
may  be  stated  at  £6  the  acre. 

3147.  The  exposure  of  a  hop-ground 
should  not  be  directly  to  that  of  the  nieri- 


be  subjected  to  the  extreme  temperatures 
prevailing  every  day  ;  but  it  should  rather 
be  to  the  north  on  gently  sloping  ground, 
to  receive  a  modified  temperature,  and  to 
be  away  from  tlie  force  of  the  prevailing 
S.W.  winds.  The  sloping  ground  will  also 
be  favourable  iu  evading  the  blights  pre- 
valent in  the  flat  grounds  of  hollow  val- 
leys. 

3148.  The  preparation  of  a  new  hop- 
ground,  after  its  thorough  drainage,  should 
be  the  trenching  of  the  soil  to  the  depth 
of  2^  feet,  which  may  be  effected  in  this 
manner: — Let  the  ground  be  laid  off  in 
spaces  of  15  feet  iu  breadth  to  the  length 
of  the  hop-ground.  Let  the  surface  mould 
to  the  depth  of  15  inches,  and  3  feet  in 
breadth  across  the  1 5  feet  space,  be  taken 
away  with  the  common  spade,  fig  237,  to 
the  opposite  corner  of  the  other  side  of  the 
ground,  to  be  ready  to  finish  the  trenching 
when  it  arrives  at  that  point ;  and  should 
a  portion  of  the  subsoil  be  required  to  be 
stirred,  to  make  up  the  15  inches  of  the 
surface  so  taken  away,  let  it  be  so ;  and 
should  the  spade  not  be  able  to  cut  the 
subsoil,  let  the  foot-pick,  fig.  247,  be  em- 
ployed to  loosen  it  for  the  spade. 

3149.  The  foot- pick,  fig.  247,  is  a  very 


Fig.  247. 


efticieut  implement  for 
stirring  the  subsoil,  when 
in  an  indurated  state.  It 
stands  3  feet  9  inches  in 
height.  The  shank  is  of 
iron,  three-quarter  inch 
square  at  the  neck,  under 
the  eye  through  which  the 
cross  handle  passes,  and  it 
is  \\  inch  broad  at  the 
tramp.  The  tramp  is 
movable,  and  may  be  shift- 
ed to  either  side  of  the 
shank  to  suit  the  working 
foot  of  the  labourer,  and 
it  remains  firm  at  16 
inciies  from  the  point, 
which  inclines  a  little  for- 
ward, to  assist  the  lever 
power  of  the  implement  in 
soil,  or  removing  large 
stones      The  cost  of  a  foot-pick  is  63.  6d. 


THE  FOOT-PICK. 

loosen  ins:  hard 


dian  sun,  because  then  the  plants  would     The  implement  is  used  in  this  manner; 

•  Wisset's  Treatise  on  Hemp,  which  contains  the  sentiments  of  the  best  authorities  on  the  cultiva- 
tion of  this  plant. 

+  Johnston's  Lectures  on  Agricultural  Chemistry,  2d  edition,  p.  381  atd  921. 
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The  workman  raises  it  by  the  liandle 
with  both  his  hands,  •nitli  the  point  bend- 
ing away  from  him,  and  tlirusts  the  j)oint 
with  force  into  the  ground,  and  woikt;  it 
down  with  the  pressure  of  his  foot  upon  the 
tramp,  until  the  instrument  lias  penetrated 
as  far  as  the  tramp.  He  then  pulls  the 
handle  towards  him,  and  the  shank  acting 
as  a  lever  upon  the  surface  of  the  ground, 
as  a  fulcrum,  the  point  raises  the  ground 
before  it,  or  displaces  any  stone  that  may 
Jie  in  its  way.  Should  the  ground  be  too 
hard  to  be  affected  by  the  power  of  the 
man's  arms  alone,  he  increases  the  power 
by  pushing  with  successive  impulses  against 
the  handle,  upon  which  he  sits,  with  the 
weight  of  the  lower  part  of  his  body. 

3150.  Three  men  work  best  together 
when  thus  trenching  ho])-ground.  All  use 
the  spade  alike  when  the  surface  mould  is 
of  the  requisite  depth,  and  no  picking  is 
required ;  but  when  picking  is  needed,  after 
a  little  of  the  surface  has  been  removed, 
one  man  removes  the  surface,  another  picks 
the  subsoil,  and  the  third,  generally  the 
master  workman,  follows  and  shovels  up 
the  loose  earth. 

3151.  After  the  surface  has  thus 
been  removed,  all  the  men  take  each  a 
trenching-fork,  such  as  fig.  248.  This 
instrument  consists  of  three  connected 
prongs  of  iron,  15  inches  in  length,  and  1^ 
inch  in  depth  at  the  neck,  tapering  to  a 

Fie  248  stout  point.  The  prongs 
are  connected  with  a  hose, 
into  which  a  wooden  helve, 
with  a  short  cross  handle, 
is  fastened.  The  entire 
fork  stands  3  feet  9  inches 
in  height,  and  costs  5s.  It 
is  used  by  thrusting  the 
])rongs  into  the  subsoil  with 
the  pressure  of  the  foot, 
like  the  common  spade;  and 
using  the  helve  as  a  lever, 
the  workman  forces  the 
prongs  through  the  sub- 
stance of  the  subsoil,  which 
is  thereby  ripped  up  into 
pieces,  which  are  so  far 
displaced,  and  deprived  of 
all  the  stones  of  a  larger 
size  than  the  spaces  between 
FORK  with"  the  prongs.  Should  the 
THRKB  PRONGS,  stoncs  bc  Very  large,   the 


THE  TRENCHING 

FORK  WITH 

TWO  PRONGS. 


THK  TRENCHING- 


two-pronged  fork,  fig.  249,  will  remove 

them  out  of  the  ground  with  more  ease  to 

Fi'  24.0        ^''®    men,  and   the    subsoil 

be  equally  well  subdivided 

and  broken. 

3152.  When  the  bared 
space  of  3  feet  in  breadth, 
15  feet  in  length,  and  a 
spading  in  depth  of  1 5 
inches,  has  been  fork- 
trenched  by  the  3  men,  to 
the  depth  of  the  length  of 
the  prongs  of  15  inches, 
the  entire  depth  trenched 
will  be  30  inches.  The 
land  is  then  manured  thus : 
— Let  a  large  dunghill  of 
well-prepared  and  mixed 
farmyard  dung  be  ready, 
near  at  hand  to  the  hop- 
ground,  and  whenever  each 
portion  of  the  ground  has 
thus  been  trenched,  let  some 
of  the  (lung  be  put  upon  the  trenched  pact 
with  the  graip,  fig.  82,  to  the  extent  of 
40  or  50  cubic  yards  to  the  acre.  The 
dung  is  si>read  equally  and  trampled  firmly 
down,  not  to  be  easily  displaced. 

3153.  Then,  upon  the  dung,  let  the  sur- 
face soil  of  the  next  breadth  of  3  feet  be 
thrown  to  the  depth  again  of  15  inches,  by 
the  same  process  as  formerly  described. 
The  surface  turf  should  be  placed  over 
the  dung,  with  the  grass  face  downwards, 
and  the  succeeding  soil  and  subsoil  mixed 
over  the  turf  by  chopping  with  the  spade, 
and  rendering  the  entire  soil  uniform  and 
firm.  Every  large  stone  in  the  soil  should 
be  thrown  aside  for  drains,  or  breaking 
into  road  metal.  I  have  been  the  more 
particular  in  describing  the  fork-trenching, 
as  well  as  that  by  the  spade  here,  where 
first  allusions  to  the  subjects  have  been 
made,  that  the  process  may  not  again 
have  to  be  described. 

3154.  In  this  manner  let  the  entire 
hop-ground  be  spade  and  fork  trenched, 
and  manured  below  at  15  inches  in  depth  : 
and  such  a  mode  of  trenching  and  manur- 
ing has  the  advantage  of  removing  all  the 
large  stones  of  the  subsoil  and  soil,  to  the 
depthof  the  trench;  of  placing  good  manure 
15  inches  under  the  surface  soil,  to  nourish 
the   roots  of  the  hop  plants  when  they 
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reach  it;  and  of  maintainiug  the  natural 
relation  subsisting  betwixt  the  soil  and 
subsoil.  The  trenching  should  be  finislied 
by  the  end  of  autumn,  at  latest  before  the 
winter  weather  sets  in ;  and  in  that  state 
the  soil  may  remain  until  spring,  and  de- 
rive all  the  melioratinir  effects  of  Irost  and 


3155.  The  cost  of  such  a  mode  of 
trenchiug  is  considerable,  but  as  the  part 
trenched  with  the  fork  is  done  at  less  cost 
than  by  the  spade,  in  proportion  to  the 
depth  stirred,  the  depth  of  2^  feet  will 
cost  no  more  than  about  20  inches  with 
the  common  spade ;  because,  in  fork- 
trenching,  the  soil  has  not  to  be  lifted  up 
and  turned  over,  but  only  stirred  in  its 
own  place.  The  entire  cost  will,  of  course, 
depend  on  the  quantity  of  stones  to  be 
removed,  and  the  indurated  nature  of  the 
soil  and  subsoil  to  be  overcome;  and,  taking 
these  at  their  worst  state,  the  expense  will 
not  likely  exceed  £l  the  acre,  including 
the  putting  in  the  dung. 

3156.  To  avoid  such  an  expense,  it 
has  been  recommended  to  plough  and  sub- 
soil the  ground  simultaneously,  the  com- 
mon plough  going  before  and  turning  over 
the  soil,  or  a  skim-plough  going  before 
and  turning  over  a  thiu  furrow  of  the 
turf,  fig.  240,  followed  by  the  common 
plough  covering  the  tuif  with  soil,  and  then 
the  subsoil  plough  to  stir  the  subsoil  in  the 
last  plough  furrow.  Tiiis  process  may  stir 
the  soil  to  the  depth  of  from  15  to  18 
inches,  but  when  done,  however  well,  is 
inefficient  compared  with  the  thorough 
trenching  described  above  ;  and  although 
this  may  at  first  cost  more  than  the  com- 
bined ploughiugs,  yet,  in  a  case  of  estab- 
lishing a  liop-grouud  which  has  to  remain 
perhaps  for  mauy  years,  the  most  substan- 
tial and  the  most  satisfactory  operation, 
and  the  most  economical  too,  in  the  long 
run,  is  trenching  by  the  spade  and  fork. 

3157.  Early  in  spring,  in  the  end  of 
March,  the  surface  of  the  hop-ground 
should  be  harrowed  and  rolled,  aud  reduced 
to  as  fine  a  tiltii  as  practicable;  and  from 
150  to  200  bushels  of  lime  to  the  acre, 
according  to  the  nature  of  the  soil,  should 
be  applied  to  the  surface  and  harrowed  iu. 

3158.  Everything  is  now  prepared  for 


setting  off  the  ground  for  the  planting  of 
the  young  plants.  There  are  two  methods 
of  arranging  the  plants  in  a  hop-ground — 
one  in  squares,  and  the  other  in  quincunx; 
and  of  these  two  modes,  the  quincunx  is 
the  preferable,  because  the  plants,  stand- 
ing independently,  are  more  exposed  to  sun 
and  air ;  a  greater  number  of  plants  are 
placed  on  the  same  extent  of  ground,  in 
the  ratio  of  1  20  to  100  ;  and  the  ground  can 
be  cleaned  nearer  the  plants  with  the  horse- 
hoe.  In  fig.  250  is  shown  the  square 
Fig.  250. 
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THE  SQUARE  METHOD  OF  PLANTING  HOPS. 

method,  in  which  the  hills  of  hops,  such 
as  a,  are  each  surrounded,  in  a  triangu- 
lar form,  by  three  poles.  In  cleaning  the 
ground  with  the  horse-hoe  from  b  to  c,  one 
pole  is  closely  passed  at  each  hill  on  the 
right,  and  two  poles  are  as  closely  passed 
on  the  left  hand  ;  and  the  same  happens 
in  cleaning  the  ground  from  d  to  e.  On 
cleaning  the  ground  in  the  direction  at 
right  angles  to  the  former,  as  from  /'to ^  and 
k  to  i,  one  pole  is  passed  closely  on  both 
hands  at  each  hill.  The  intersecting  lines 
b  c,  and  de,  hyf</,  aud  hi,  represent  the 
spaces  of  ground  stirred  by  the  horse-hoe ; 
and  it  v.iii  be  observed  that  while  a  square 
piece  of  ground  included  by  every  four  hills 
is  stirred  twice,  a  considerable  space  in  the 
angles  on  each  side  of  the  single  poles  in  the 
sq'.uire  piece  of  ground  surrounding  each 
hill  is  left  untouched  by  the  hoe,  which 
must  be  cleaned  by  manual  labour  at  an 
enhanced  cost. 

315y.  In  fig.  251  is  shown  the  quin- 
cunx method,  in  which  a  is  a  hop  hill, 
surrounded  by  three  poles  set  in  a  triangu- 
lar form,  as  in  the  square  method  ;   but 
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here  it  will  be  observed  that  in  stirring  the 
ground  with  the  horse-hoe,  from  b  to  c,  iind 
from  dto  <>,  in  one  direction,  and  from  b  to 
/,  and  from  ^  to  A  in  another  direction, 
and  from  d  to  i,  and  from  k  to  /  in  a  third 
direction,  the  ground  is  not  only  all  stirred 

Fig.  '251. 
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THE  QUINCUNX  METHOD  OF  PLANTING  HOPS. 

close  to  each  pole,  which  is  as  near  the  hop 
plants  as  any  horse  implement  can  ap- 
proach them,  but  the  greatest  proportion 
of  it  is  twice,  and  some  of  it  thrice  stirred. 
Of  the  two  methods,  therefore,  the  quin- 
cunx not  only  saves  much  manual  labour 
in  cleaning  the  land,  but  stirs  it  the  oftener. 

3160.  The  maximum  distance  between 
the  plants  is  reuulated  by  tlie  combinatiun 
of  the  power  of  the  soil,  and  tiie  nature  of 
the  variety  to  produce  the  largest  develop- 
ment of  plant;  and  the  minimum  distance 
is  determined  by  the  room  required  to 
keep  the  ground  clean.  In  the  former 
case,  the  distance  should  not  exceed  7  feet ; 
and  for  the  latter  purpose,  it  should  not  be 
less  than  5q  feet.  Taking  6,^  feet  as  a 
good  medium  distance,  the  number  of 
hills  in  the  acre  will  be  1194  in  the  quin- 
cunx order,  and  1031  in  the  square.  The 
distances  are  set  oft"  by  means  of  a  mea- 
suring chain,  and  pins  are  stuck  into  the 
sites  of  the  future  plants. 

3161.  Young  plants  are  produced  in 
two  ways,  but  both  by  cuttings  from  the 
prunings  of  the  bines  of  the  former  year's 
growth,  after  the  crop  has  been  gathered 
from  them.  In  the  one  case,  the  cuttings 
are  inserted  directly  into  the  hills,  where 


they  are  to  remain  permanently ;  and  in 
the  other  case,  the  sets  are  planted  on  a 
piece  of  ground  for  a  year,  to  produce  roots 
before  being  permanently  inserted  in  the 
hills.  With  the  cut  sets  is  the  risk  of 
one  or  more  of  the  plants  dying  in  the 
hills  before  striking  root,  and,  therefore, 
more  are  planted  than  are  absolutely  re- 
quired ;  and  should  they  all  succeed  in 
every  hill,  it  becomes  too  crowded  with 
plants.  The  number  thus  planted,  is 
5  in  each  hill.  AVith  bedded  sets,  as  the 
others  are  termed,  is  little  danger  of  loss ; 
and  therefore  only  3  are  planted  in  each 
hill.  Of  the  two  methods,  I  would  always 
prefer  the  latter,  although  the  other  is 
most  practised,  merely,  perhaps,  because  it 
saves  the  trouble  of  transplanting  the 
young  plants,  and  of  having  to  provide  a 
])iece  of  ground  for  rooting  the  sets  in. 
Bedded  sets  can  no  doubt  be  purchased ; 
but  some  one,  in  that  case,  must  take.more 
trouble  than  will  supply  himself,  in  pre- 
paring the  plants  for  others.  Mr  Lance 
mentions  the  raising  of  plants  from  seed, 
but  when  it  is  considered  that  no  reliance 
can  be  placed  on  the  varieties  raised  from 
seed,  this  does  not  seem  an  advisable  plan, 
except  for  exi)eriment  to  originate  new 
varieties.* 

3162.  A  hole  is  made  in  each  hill  where 
the  ])in  was  stuck  in  on  setting  off  the 
ground  ;  and  before  the  plants  are  set  into 
it,  some  rich  compost,  consisting  of  rotten 
dung,  earth,  and  lime,  is  put  into  it,  for 
encouraging  the  growth  of  the  young  roots, 
and  to  give  them  strength  to  strike  down  to 
the  manure  lielow.  The  rooted  jilauts  are 
set  with  their  roots  outwanls,  and  their 
stems  inclinini;  a  little  inwards,  in  triangu- 
lar order,  and  about  six  inches  apart ;  and 
on  the  earth  being  ])ressed  around  them 
over  the  stems,  a  ring  is  made  on  the 
ground  around  each  hill  to  mark  its  place. 

3163.  There  are  many  varieties  of  hops 
cultivated,  ard  some  are  greater  favourites 
in  one  locality  than  others,  being  best 
suited  to  the  soil,  and  also  to  other  circum- 
stances prevailing  in  the  locality.  Some 
of  the  best  varieties  are  the  Golding,  the 
Canterbury,  the  Grape,  Jones,  and  Cole- 
gates,  names  directly  derived  from  indi- 
viduals, places,  and  character  of  the  pro- 
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dace  of  the  plant.  Whichever  kind  is 
chosen,  it  is  desirable  to  have  only 
one  variety  within  one  hop-ground,  or 
60  separated  as  to  be  distinct  from  each 
other  in  the  same  ground,  because  the  pick- 
ing of  the  hups  in  the  same  piece  of  ground 
siiould  take  place  at  the  same  time,  and 
different  varieties  require  to  be  pulled  at 
different  times.  And  it  is  also  desirable, 
in  choosing  different  varieties,  to  have 
them  to  succeed  one  another  in  ripening, 
that  too  much  work  may  not  be  thrown 
upon  the  workpeople  at  one  time.  Keejiing 
these  distinctions  in  view,  it  would  seem 
that  the  Golding  or  Canterbury  may  be 
taken  as  one  variety,  the  Grape  as 
another,  and  the  Colegate  as  the  latest. 
Some  of  the  Jones  are  recommended,  as 
the  broken  and  short  poles  answer  to  sup- 
port them. 

3164.  Whatever  varieties  are  chosen, 
as  all  sorts  of  hops  are  disecious,  it  is  neces- 
sary to  have  male  plants  amongst  the 
female  which  bear  the  crop.  Many  hop 
farmers  contemn  the  male  hop  as  be- 
ing useless  ;  but  experience  has  suffi- 
ciently proved,  and  common  sense  supports 
it,  that  when  male  plants  are  present  to 
impregnate  the  female,  the  crop  is  always 
better  and  heavier.  To  secure  their  ser- 
vices, therefore,  a  hill  of  male  plants  should 
be  planted  at  every  10  or  12  hills,  which 
will  give  a  proportion  of  one  male  hill  to 
every  100  or  120  hop-growing  hills.  A 
few  extra  hills  of  males  on  the  side  of  the 
ground  whence  the  prevailing  winds  blow, 
will  tend  still  more  to  secure  the  impreg- 
nation of  the  female  flowers.  The  effect 
of  the  impregnation  is  not  a  matter  of 
fancy,  since  the  impregnated  flowers  are 
always  larger,  firmer,  and  heavier,  and 
never  grow  so  loose  and  open  as  the  spu- 
rious ones. 

3165.  These  are  all  the  particulars  re- 
quisite for  the  furnishing  of  a  new  hop- 
ground  ;  and  the  expense  per  acre  attend- 
ing them  is  as  follows: — 

Draining,  .         .         .         .£600 

Spade  and  fork  trenching,  .  7  0  0 
Manure,  50  cubic  yards,  at  3s.,  7  10  0 
Lime,   200    bushels,    at   6d.,   and 

spreading,    .         .         .         .         5     0     0 
Harrowing  and  rolling,    .         .         0     2     0 


Brought  forward,         £25  12  0 
Setting  off  1194  hills,  at  6^   feet 

apart,  .         .         ,         .         .         0     2  0 
Planting  11 94  hills  of  bedded  sets, 

at  2s.  6d.  per  100,        .         .         0  14  0 
Compost  for  1194  hills,    .         .         10  0 
3582  bedded  plants,  at  6d.  per  100,  0   17  0 
Twisting  the  young  bines,  and  re- 
pairing the  hills  in  autumn,          0  15  0 


£29     0     0 


One  man  at  3s.,  an  assistant  at  23.,  and  2 
boys  at  6d.  each,  Is. — in  all  6s. — v/ill  set 
off  3  acres  a-day :  2  men  at  2s.  each,  4s., 
and  1  boy  at  6d. — in  all  4s.  6d. — will  plant 
600  hills  a-day. 

3166.  In  the  first  year  of  a  new  hop- 
ground,  the  soil  between  the  hills  may  be 
cropped  with  a  green  crop,  manured  for 
itself,  in  order  to  keep  the  ground  clean, 
and  cause  it  to  make  some  return  for  the 
great  outlay  incurred  in  converting  it  into 
a  hop-ground. 

3167.  During  the  summer,  the  young 
plants  wmU  put  out  bines,  which  must  be 
supported  by  inserting  beside  them  an  old 
pole  or  stob,  and  fastening  them  to  it. 
When  bedded  sets  have  been  employed, 
a  small  crop  of  hops  may  be  expected. 

3168.  In  autumn,  after  the  bines  havA 
died  down,  they  should  be  cut  off,  and  a 
small  mound  of  earth  put  over  them,  to 
remain  all  the  winter.  Some  leave  the  bines 
on  until  after  the  ground  is  dug  in  spring, 
but  the  mounding  the  young  roots  preserves 
them  safe  all  winter  against  frost. 

3169.  Digging. — As  regards  the  treat- 
ment of  the  growing  plants  of  a  hop- 
ground,  the  soil  is  dug  over  in  spring,  a« 
early  as  its  state  will  permit  in  March  ; 
and  this  is  done  with  a  three-pronged  tool 
named  a  hop-spud,  having  the  forks  or 
specns  broad  and  flat, or  with  a  square  speen 
w'hich  turns  over  the  several  piecea  of  the 
soil  raised  at  each  stroke.  An  experienced 
hand,  with  either  of  these  implements,  will 
turn  over  the  ground  more  easily  for  him- 
self than  with  the  common  spade,  which 
obliges  him  to  lift  as  well  as  turn  it  over. 
Digging  costs  from  18s.  to  20s.  the  acre. 

51 70.  Manuring. — The  annual  produce 
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di  /  u.  jyianuring. — me  annual  proauco 
of  a  hop-ground,   consisting  of  the  faopa 
Carry  forward,        £25  12    0         and  bines,  being  very  considerable,  and  as 
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the  perennial  nature  of  the  plant  does  not 
permit  it  to  he  placed  in  the  category  of 
those  plants  of  the  farm  which  follow  each 
other  in  any  given  rotation,  it  is  necessary 
to  manure  the  ground  every  year  at  least 
once,  if  not  twice.  The  first  manuring 
after  the  crop  maybe  given  in  the  autumn 
or  in  spring,  and  if  in  the  latter,  the 
time  to  do  it  is  before  the  digging  of  the 
ground  commences.  The  best  plan  is  to 
apply  the  manure  twice  a-year — in  the 
spring,  with  farm-yard  manure  and  rags, 
and  during  the  summer  with  some  assis- 
tant, as  guano,  rape-cake  dust.  Of  farm- 
yard dung,  from  25  to  30  cubic  yards 
should  be  given  to  the  acre.  Black  mould 
is  an  excellent  application  about  the  crown 
of  the  roots,  and  from  80  to  100  single 
horse-loads  should  be  put  on  the  acre.  The 
dung  and  mould  may  be  carted  on  the 
ground,  if  its  state  permit ;  but  the  ma- 
nure applied  and  dug  in  in  summer  should 
be  wheeled  on  to  the  land, and  tlie  operatitm 
will  cost  about  Is.  per  100  hills.  Woollen 
rags  cost  £6  per  ton,  and  from  12  to  20 
cwt.  per  acre  will  be  required.  Woollen 
waste  or  shoddy  may  be  had  for  £i  per 
ton,  and  from  20  to  30  cwt.  per  acre  will 
be  required. 

3171.  Guano  and  rape-cake  dust  are 
convenient  applications,  in  June  and  July, 
to  be  made  around  the  plants  and  spread 
over  the  surface  and  hoed  in  with  horse- 
labour  in  damp  weather.  About  £4  of 
cost  of  either,  to  the  acre,  w  ill  suffice  for 
one  manuring.  Some  seem  to  doubt  that 
the  summer  manuring  does  any  good,  but 
experience  has  proved,  by  comparative  ex- 
periment, that  the  yield  of  crop  is  con- 
siderably increased  by  it. 

3172.  Dressing  the  shoots. — After  the 
manuring  and  digging  in  spring,  the  shoots 
of  the  hops  are  dressed,  and  cuttings  made 
from  them.  These  are  nice  operations, 
and  require  an  experienced  hand  to  exe- 
cute them,  otherwise  the  success  of  the 
future  will  be  rendered  doubtful.  A  recent 
author,  Mr  Rutley,  writes  thus  particu- 
larly on  this  subject.  After  stating  that 
a  boy  or  woman  opens  around  the  stock 
of  the  hill,  with  a  small  narrow  hoe,  a 
little  below  the  crown  of  the  hill,  "a  man 
follows  with  a  pruning-knife  and  a  small 
hand  hoe,  with  which  he  clears  out  the 
earth  on  the  crown  of  the  hill  between 


the  sets  or  shoots  of  last  year  that  were 
tied  to  the  poles ;  and  which,  from  having 
earth  put  on  them  the  preceding  sum- 
mer, swell  out  to  four  or  five  times  their 
original  size,  and  form  what  we  call  seta 
or  cuttings;  and  it  is  the  cutting  them  off 
at  the  right  part  that  should  be  particu- 
larly attended  to,  or  great  injury  may  be 
done.  It  is  therefore  necessary  that  the 
person  cutting  them  should  ascertain 
exactly  where  the  crown  of  the  hill 
is,  that  he  may  not  cut  them  too  low 
or  too  high;  and  the  place  where  they 
should  be  cut  off  is  between  the  crown  of 
the  hill  and  the  first  joint,  for  it  is  around 
the  set  close  to  the  crown  where  the 
best  and  most  fruitful  bine  comes.  If  the 
set  is  pared  off  down  too  close  to  the  stock 
or  crown,  it  takes  away  the  part  from 
where  that  bine  comes,  as  little  buds  are 
seen  ready  to  shoot  forth  at  the  time  of 
cutting,  which,  if  cut  off,  the  bines  come 
weakly  and  few.  On  the  other  hand,  if 
the  set  is  cut  off  above  the  first  joint, 
which  sometimes  will  be  the  case,  if  the 
man  in  cutting  does  not  pay  the  attention 
to  it  he  ought,  the  bines  which  come  from 
that  or  any  other  joint  higher  up  the  set 
grow  fast,  but  are  coarse,  hollow,  or  what 
we  call  pipey,  and  unproductive  :  all  such 
should  be  discarded  at  the  time  of  tying. 
Consequently  tlie  operation  of  cutting  or 
dressing,  on  which  tlie  future  well-doing 
of  the  plant  so  much  depends,  is  not  left 
so  much  to  the  judgment  or  skill  of  the 
operator  as  to  his  care  and  attention. 
Many  jdanters  have  their  hops  dressed 
by  the  day,  paying  extra  wages  to  persons 
in  whom  tliey  can  confide  to  do  it  with  care. 
After  all  the  old  bine  and  runners,  as  the 
roots  and  small  rootlets  near  the  surface 
are  called,  are  cut  and  trimmed  off  clean; 
some  fine  earth  is  pulled  over  the  crown, 
and  a  circle  made  round  with  the  hand- 
picker,  to  intimate  where  the  hill  is  before 
tLe  young  shoots  appear."  The  male  hills 
are  particularly  marked.  The  dressing 
should  be  finished  before  the  end  of  March. 
It  costs  Gd.  per  100  hills. 

3173.  Such  of  the  sets  as  have  two  or 
more  joints  are  selected  to  make  a  new  hop- 
ground  with,  or  sold  for  that  purpose;  but 
the  cuttings  should  only  be  taken  from  the 
most  healthy  bines. 

3171.  Poling. — Everything  is  now  ready 
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for  the  reception  of  the  poles — for,  the  hop 
being  a  climbing  plant,  it  is  necessary  that 
they  be  supplied  with  poles  sufficiently 
strong  and  long  to  support  them  effec- 
tually. The  best  poles  are  of  yew,  next 
of  chestnut,  then  larch,  ash,  willow,  oak 
cut  in  winter,  Scots  fir,  birch,  alder,  beech, 
in  the  order  enumerated.  As  three  poles 
are  required  for  each  hill,  every  acre  of 
hop-ground  requires  3600  poles.  They  cost 
Is.  per  foot  the  100  poles — that  is,  poles 
of  20  feet  in  length  cost  20s.  the  100,  or 
£36  the  acre.  They  last  from  3  to  5 
years,  according  to  the  wood  they  are  made 
of ;  and  thus,  at  the  longest,  700  poles  per 
acre  are  required  to  maintain  the  stock  of 
poles  in  an  efficient  manner. 

3175.  To  lessen  this  great  expense,  it 
has  been  suggested  to  employ  stout  wire 
to  support  the  bines  between  a  few  strong 
poles;  and  I  have  no  doubt,  now  that  wire 
is  extensively  employed  in  field  fencing, 
that  it  might  be  as  usefully  employed  fe 
hop-grounds.  The  bines  could  be  spread 
and  tied  with  freedom  on  such  wires,  for 
exposure  to  sun  and  air,  and  the  tyings 
could  be  effected  with  great  ease  and 
precision. 

3176.  The  poles,  when  about  to  be  set, 
are  chosen  in  conformity  to  the  variety  of 
the  hop  they  are  intended  to  support;  for 
if  long  poles  are  set  beside  a  low-growing 
hop,  the  plant  will  be  drawn  too  much  up 
and  prove  unproductive;  and,  on  the  other 
hand,  if  the  poles  are  too  short  for  the 
plants,  the  tops  of  the  plants  will  bend 
down  and  not  branch  out,  and  the  crop  will 
be  smothered.  Much,  however,  must  be 
left  to  chance  in  this  matter,  as  a  favour- 
able season  for  vegetation  will  cause  a  short 
variety  of  hop  to  grow  tall,  and  a  stinting 
year  will  prevent  the  tallest  attaining 
their  proper  height.  The  poles  are  new 
sharped  at  the  ends  every  year  ;  and,  when 
sharpening  them,  trial  should  be  made  of 
each  jiole,  whether  it  be  strong  enough 
above  the  sharpened  point  to  bear  a  slight 
blov/,  and  if  itcaunot,  it  would  have  broken 
off  in  high  wind,  and  caused  much  incon- 
venience and  loss.  Whenever  a  pole  proves 
doubtful,  it  should  be  cut  short  and  sharped, 
to  be  used  by  a  lower  class  of  plants,  or 
by  the  young  plants  in  a  new  hop-ground. 

3177.  Three  poles  are  set  around  each 


hill,  as  shown  in  figs.  250  and  251 :  they 
are  set  from  18  inches  to  2  feet  apart, 
according  to  the  strength  of  the  plants  to 
be  supported.  An  instrument  like  the 
fold-pitcher,  fig.  63,  makes  a  hole  deep 
enough  to  give  the  end  of  the  pole  a 
firm  hold  of  the  ground,  which  should 
be  as  many  inches  in  depth  as  the  pole 
is  of  height  in  feet.  The  pole  is  pushed 
down  to  the  very  bottom  of  the  hole,  and 
if  it  have  any  crook  or  set  at  the  lower 
end,  it  is  placed  inwards  to  be  out  of 
the  way  of  the  horse  in  cleaning  the 
ground ;  and  the  top  should  have  a  lean 
outwards,  to  give  room  to  the  bines  to 
branch;  while  the  body  of  the  pole  should 
be  as  upright  as  possible,  in  order  to  give 
it  the  strongest  position.  The  cost  of  poling 
and  sharping  is  from  Is.  to  Is.  6d.  per  100 
hills  of  three  poles,  according  to  the  size 
of  the  poles  and  the  nature  of  the  ground ; 
and  the  carrying  of  new  poles  into  tlie 
ground  costs  from  Id.  to  3d.  per  100 
poles. 

3178.  Many  modes  have  been  devised 
of  setting  the  poles.  A  mode  adapted  by 
Mr  Knowles,  in  Kent,  seems  to  combine  the 
advantages  of  affording  shelter  to  the  hop- 
ground,  and  of  training  the  bines  for  the 
greatest  production.  The  weather  side 
of  the  ground  is  poled  four  hills  deep,  with 
21 -feet  poles  in  rows  from  end  to  end. 
To  these  are  lashed  similar  poles,  placed 
horizontally  from  pole  to  pole  about  eight 
feet  above  the  ground;  and  each  row  of  such 
lashed  poles  is  bound  to  the  nearest  one, 
by  means  of  horizontal  poles  similarly 
lashed  and  placed  at  right  angles  to  them 
from  the  outside  to  the  inside  rows.  By 
these  means  a  phalanx  of  poles  offers 
a  sufficient  resistance  to  the  wind,  and 
shelters  the  whole  ground;  and  this  plan 
has  proved  a  means  of  increasing  the 
quantity  of  hops  grown  on  the  outside 
row,  which  is  covered  with  from  13  to 
14  feet  of  hops  from  the  top,  and  branched 
and  clustered  most  heavily  on  the  cross 
poles,  thereby  showing  the  advantage 
of  keeping  tiie  tops  of  the  plants  firmly 
fixed,  instead  of  allowing  them  to  swing 
about  in  the  wind.  The  increased  ex- 
pense of  poling  a  ground  in  this  way  is 
30s.  the  acre,  besides  an  extra  hand  at 
the  poling;  but  the  saving  in  a  windy 
season  is  considerable,  both  in  hops  and 
poles. 
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3179.  The  best  hops  grown  at  Lewis- 
ham  have  been  traine<i  hdrizDutally  in  the 
espalier  form,  as  rei)resented  in  fig.  2.52, 
on  poles  5  feet  high,  and  S  feet  apart,  with 
Fig.  252. 


KSPALIBR  FORM  OF  TRAINING  HOPS. 

along  pole  or  two  at  such  intervals  as  may 
be  desired,  fixed  to  the  top  of  tlie  horizon- 
tal ones  to  keep  tlicm  steady.  A  plant  is 
set  at  each  stake,  and  the  rows  are  f()rmed 
one  way  across  the  field.  This  nietliod  may 
be  adopted  with  success  where  poles  are 
scarce,  and  where  the  ground  is  exposed  to 
winds.  All  the  male  plants  should  he  placed 
on  the  long  poles,  that  their  farina  may  drop 
on  the  female  flowers  on  the  lower  ones. 

3180.  Immediately  after  the  poles  are 
set,  the  ground  is  horse-hoed  as  deeply  as 
possible,  and  all  weeds  making  their  ap- 
pearance eradicated  ;  and  this  operation  is 
conducted  through  the  summer,  as  ojipor- 
tunity  offers.  Some  object  to  the  employ- 
ment of  horse  labour  in  a  hop-ground,  but 
it  is  cheaper  than  hand  labour,  and  equally 
effectual. 

3181.  Whenever  the  bines  shoot  (o  a 
length  to  be  fastened,  they  are  tied  to  the 
poles.  Three  of  the  best  bines  are  selected 
to  be  tied  to  each  pole,  and  the  rest  are 
cut  away.  The  bines  are  tie<l  by  women 
— a  woman  and  her  family,  or  by  single 
women — and  the  job  is  taken  by  the  piece 
at  8s.  the  acre.  Tiie  ties  are  made  witli 
withered  rushes,  which  cannot  injure  the 
stems  of  the  bines  against  the  poles  ;  and 
the  tie  is  made  with  a  slip-knot,  so  that 
the  tying  may  give  way  as  the  bines  en- 
large in  diameter.  The  tyiugs  are  done 
from  near  the  ground  up  to  5  feet  above  it, 


and  when  above  that  height  ladders  are 
used,  which  stand  independently  upon 
the  ground.  The  tying  begins  about  the 
end  of  April. 

3182.  From  18  inches  to  2  feet  of  the 
lower  end  of  the  bines  should  be  stripped 
of  their  leaves,  to  allow  air  to  get  to  the 
crown  of  the  roots,  and  to  dig  about  the 
hills  during  the  summer.  Some  hop- 
farmers  cut  off  the  branches  of  their  bines 
for  a  considerable  height  above  the  ground, 
which  seems  an  unnecessary  practice  in  any 
case,  and  in  the  case  of  those  hops  which 
shoot  out  bines  near  the  ground  it  must 
be  positively  injurious.  The  stripping 
costs  2s.  the  acre.  In  some  seasons,  as  of 
wind,  the  young  bines  are  apt  to  lose  their 
head,  or  leading  shoot,  in  which  case  one 
or  more  lateral  branches  will  have  to  be 
removed,  to  allow  one  to  take  the  lead, 
and  this  one  should  be  carefully  trained  to 
the  p(de.  In  every  season  some  of  the 
poles  will  be  blown  down  by  the  wind, 
and  in  such  cases  the  ccmimon  practice  is 
to  tie  the  bines  to  an  adjoining  pole;  but 
a  better  plan  is  to  sharpen  the  bottom  of 
the  broken  pole  and  push  it  into  the  ground 
again,  and  although  shorter  than  it  should 
be,  it  will  keep  the  bines  in  a  better  state 
of  preservation  for  ripening  the  crop  than 
when  tied  to  another  plant,  to  the  injury 
of  both  plants.  The  repairing  of  blown- 
duwn  poles  will  cost  about  5s.  an  acre. 

3183.  After  the  bines  have  all  been  tied 
up,  and  the  leaves  stripped  below,  which 
will  be  about  the  first  or  second  week  of 
June,  the  ground  around  the  hills  where 
the  horse-hoe  could  not  touch  should  be 
dug  over  with  the  sj)ade  or  spud,  and 
will  cost  from  3s.  to  8s.  the  acre.  This 
digging  is  necessary  for  the  double  purpose 
of  loosening  the  earth  about  the  crown, 
and  the  hills,  trodden  down  by  the  tiers. 
If  the  ground  is  rough  in  the  alleys,  it 
should  be  harrowed,  and  even  rolled,  to 
vender  the  tilth  as  fine  as  possible.  Besides 
these  operations,  earth  is  placed  upon  the 
l)laces  where  the  bines  had  been  cut  off, 
and  this  is  requisite  to  stop  the  fresh  shoots 
rising  uj)  from  the  stools — to  keep  the  weeds 
under — to  supj)ort  both  the  bines  and  the 
pules — and  to  strengthen  the  shoots  that 
will  be  the  cuttings  and  the  bines  of  next 
year.  Earthing  is  done  to  the  end  of  June, 
and  costs  3d.  the  100  hills.     This  finishes 
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the  summer  treatment  of  the  hop  in  as  far 
as  the  manual  labour  is  concerned,  but 
the  horse-hoe  must  be  used  until  the  crop 
becomes  ripe,  in  order  to  •  preoerve  the 
ground  in  a  loose  state  for  the  roots  of  the 
plants,  and  to  overcome  surface  weeds."' 

3184.  The  hop-plant  is  subject  to  the 
attacks  of  insects  and  other  maladies  in 
the  course  of  its  growth.  Aniotigst  its 
earliest  enemies  is  the  Wire-tcorm.  This 
insect  is  the  larvae  of  a  tribe  named  Elate- 
ridae,  or  click-beetles,  which  are  readily 
known  by  having  tlie  sternum  produced 
behind  a  strong  spine,  fitted  to  enter  a 
groove  in  the  abdomen,  situated  between 
the  intermediate  pair  of  legs,  as  thus  de- 
scribed by  the  Rev.  Mr  Duncan  :  "  By 
bringing  these  parts  suddenly  into  contact," 
he  observes,  "  the  insect  is  enabled  to  spring 
to  some  height  in  the  air,  and  thus  recovers 
its  natural  position,  when  it  happens  to 
fall  on  its  back,  wliich  it  frequently  does 
when  dropping  from  plants  to  the  ground. 
A  special  provision  of  this  kind  is  rendered 
necessarv,  in  consequence  of  the  shortness 
and  weakness  of  its  legs.  Upwards  of  60 
different  species  of  wire-worms  occur  in 
Britain,  and  it  is  probable  that  a  consider- 
able proportion  of  them  feed  upon  our 
most  valuable  cultivated  plants.  The  same 
species  of  larvae  does  not  appear  to  confine 
itself  to  one  kind  of  food,  but  attacks  in- 
discriminately the  roots  of  corn  and  other 
grasses,  as  well  as  esculent  roots,  such  as 
turnips,  carrots,  radishes.  Sec.  But  it  is  at 
the  same  time  deserving  of  notice,  that,  as 
a  strong  similarity  prevails  among  larvae 
specifically  distinct,  it  is  probable  that 
different  kinds  may  often  have  been  con- 
founded, and  a  more  correct  knowledge 
may  prove  them  to  be  more  restricted  in 
their  choice  of  food  than  is  at  present  sup- 
posed: this  at  least  is  rendered  not  un- 
likely by  what  is  observed  in  analogous 
cases.  We  are  as  yet  acquainted  with  the 
nietamori)hoses  and  habits  of  a  very  stuall 
number  of  these  insects;  and  it  is  there- 
fore highly  desirable  that,  wherever  a  de- 
structive wire-worm  prevails,  it  should  be 
traced  to  the  perfect  condition.  Tliis, 
however,  is  attended  with  considerable 
difficulty,  owingto  the  length  of  time  they 
continue  in  the  larvae  state,  extending  in 
many  instances  to  several  years.     But  we 


are  fortunately  enabled  to  furnish  a  pretty 
complete  account  of  one  of  the  most  com- 
mon kinds ;  and  as  the  family  is  a  very 
natural  one,  we  may  thence  derive  a 
pretty  correct  notion  of  the  natural  history 
of  the  whole.  Any  mode  of  treatment 
which  checks  the  depredations  of  this 
species  will  probably  be  equally  effectual 
in  regard  to  the  others. 

3185.  "The  character  of  wire-worms 
generally  is,  that  they  have  a  long,  slender, 
and  cylindrical  body,  covered  by  a  tough 
crust,  which  has  occasioned  the  above  name. 
Tliey  are  composed  of  12  segments,  fitting 
closely  to  each  other,  and  are  provided  with 
6  conical  scaly  feet,  placed  in  pairs  on  the 
three  segments  next  the  head.  The  latter 
is  furnished  with  short  antennae,  palpi,  and 
two  strong  mandibles  or  jaws.  The 
species  alluded  to  as  being  well-known  is 
the  larva  of  Cataphagus  lineatus.  When 
full-grown  it  is  about  seven  lines  long, 
a  line  being  the  twelth  part  of  an  inch, 
and  rather  less  than  a  line  in  breadth, 
as  a,  fig.   253.     The  shape  of  the  body 

Fig.  253. 


THE  WIRE-WORM  AND  ITS  PERFECT  BEETLE — 
CATAFH^GUS   LINEATUS. 

would  be  perfectly  cylindrical  were 
the  back  not  a  little  depressed.  It  is  en- 
tirely of  an  ochre  yellow  colour,  except  the 
anterior  part  of  the  head,  which  is  brown  : 
for  some  time  after  a  change  of  skin,  it  is 
white.  Owing  to  the  rigid  consistency  of 
the  skin  or  crust,  the  larva  can  scarcely 
contract  its  body,  but,  being  composed  of 
rings  or  segments,  it  is  flexible  enough 
from  side  to  side.  These  rings  are  12  in 
numl)er,  the  three  nearest  the  head  each 
provided  with  a  pair  of  conical  legs,  and 
the  caudal  segment  having  a  fleshy  tubercle 
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beneath,  which  serves  the  purpose  of  a 
seventh  foot.  The  last-named  is  conical, 
terminating  in  a  point,  and  is  remarkable 
for  having  two  circular  holes,  like  two 
brown  points  in  the  surface,  as  in  b.  It 
is  difficult  to  conjecture  the  use  of  these, 
unless  they  be  a  kiud  of  stegmata  which 
eerve  for  respiration;  but  the  real  steg- 
mata are  placed  along  each  side,  appear- 
ing like  small  brown  points  from  the  fourth 
to  the  eleventh  segment  inclusively.  The 
whole  body  is  smooth,  with  a  few  scattered 
hairs.  The  pupa  into  which  the  larva 
changes,  is  nearly  white,  with  two  black 
points  over  the  eyes;  the  length  about 
three  lines.  The  front  has  two  brown 
projecting  points,  and  the  abdomen  con- 
sists of  10  rings,  the  last  of  which  termi- 
nates in  two  short  spines.  The  perfect  in- 
sect c,  which  issues  from  the  pupa,  is  of  a 
brown  colour,  thickly  covered  with  short 
pubescence.  The  antennae  d  are  about  tlie 
length  of  the  head  and  thorax,  with  the 
radical  joint  long  and  thick.  The  under 
side  of  the  body  is  dusky  and  pubescent; 
the  legs  obscure  yellow :  length  e  about 
four  lines,  breadth  1|.  This  insect  occurs 
in  considerable  plenty  throughout  the 
country,  in  green  fields  and  pasture  lands, 
and  is  usually  found  creeping  among  the 
herbage,  or  lying  at  the  sides  of  stones;  it 
is  scarcely  ever  observed  on  the  wing. 

3186.  "Another  species,  at  least  what 
is  usually  regardeil  as  such,  occurs  in 
similar  places,  and  generally  in  much 
greater  abundance,  at  least  in  Scotland, 
namely  Cataphagus  obscurus.  This  insect 
is  so  closely  allied  to  that  above  described 
tliat  it  may  readily  be  taken  for  a  variety 
of  it ;  and  there  is  little  doubt  that  the  de- 
scription of  the  larva  of  C.  Htieatus,  will 
apply  almost  equally  to  that  of  C.  obscurus. 
From  the  great  abundance  of  the  latter,  it 
may  be  presumed  to  be  the  species  which 
commits  most  injury  in  this  country. 

3187.  "  There  is  another  species,  which 
occurs  more  plentifully  in  ploughed  lands 
throughout  the  south  of  Scotland,  but 
which  we  have  uever  heard  charged  with 
similar  depredations.  Yet  there  is  no 
doubt  that  the  larva  is  a  root  worm,  and, 
from  the  places  the  perfect  insect  frequents, 


it  is  likely  to  feed  on  the  cereal  and  other 
useful  grains.  This  is  the  Hi/pnoidtis 
riparius,  a  small  insect  of  a  brassy-black 
colour,  with  pale  reddish  legs."* 

3188.  Fortunately,  the  wire- worms  find 
numerous  enemies  amongst  the  same  class 
of  creation  of  which  they  form  a  part. 
"Concealed,  therefore,  as  the  wire-worms 
are  in  the  earth,"  observes  Mr  Curtis, 
"  and  armed  with  a  coat  of  mail  which 
will  withstand  most  external  assaults,  a 
little  ichneumon-fly,  probably  a  Micro- 
gaHot\  discovers  their  retreats,  and  punc- 
turing the  sutures  of  the  skin,  in  all  pro- 
bability which  are  the  more  membranous, 
deposits  her  eggs  in  the  body  of  the  worm, 
to  feed  upon  the  muscles,  and  thus  destroy 
this  enemy  to  the  cultivator."  That  shin- 
ing black  beetle  which  inhabits  wet  and 
damp  localities,  Steropus  maditlus,  des- 
troys the  wire-worm  with  its  mandibles. 
The  small  tick,  Uropoda  utnbi/ica,  in- 
fects the  perfect  beetle  of  the  Cataphagui 
obscurus  ;  and  the  brilliant  scarlet-colour- 
ed harvest-hug,  Lcptus pkala)igii,  already 
referred  to  in  (2956,)  as  the  Acarus  au- 
taninalis  of  Sliaw,  infests  another  sjjecies 
of  wire-worm  beetle,  Elater  rujicaud'is.\ 

31 89.  I  have  been  the  more  particular 
in  giving  a  detailed  description  of  the 
wire-worm,  as  many  insects,  such  as  centi- 
pedes, which  inhabit  tlie  ground  and  injure 
the  crops  are  so  called ;  and  a  remarkable 
instance  of  such  a  mistake  has  been  com- 
mitted by  Mr  Lance,  in  assuming  the  wire- 
worm  to  be  a  scolopendra.ij: 

3190.  As  a 'trap  to  catch  wire-worms, 
potatoes  cut  in  two,  and  turnips  sliced,  may 
be  buried  around  the  hills,  and  examined 
daily  and  replaced,  by  which  means  many 
may  be  destroyed,  as  the  insects  will  leave 
the  roots  of  the  hop  to  regale  on  these 
esculents. 

3191.  Other  insects,  besides  the  wire- 
worm,  injure  the  hop.  The  caterpillars  of 
the  ghost-moth,  Hepialus  huniuli,  which 
are  of  a  rather  glossy  cream  colour,  with 
the  head  brown,  and  a  scaly  patch  on  the 
neck,  feed  on  the  root  of  the  hop,  and  it 
changes  in  ]\Iay  to  a  dark-brown  pupa; 
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but  this  insect  is  more  common  in  grassy 
places  in  June,  and  not  unfiCLjuent  in 
churchyards,  and  hence  its  name.  *  A  flea- 
beetle,  not  unlike  the  turnip-beetle,  com- 
mences its  attacks  ujjon  the  young  leaves 
and  heads  of  the  hop  as  soon  as  they  appear, 
stopping  their  growth,  and  even  quite 
destroying  them.  When  the  shoots  attain 
six  inches  or  more,  the  insects  may  be 
brushed  off  into  any  receptacle  lield  to  re- 
ceive them.  A  more  formidable  foe  is  the 
hop  aphis,  which  commences  its  attacks 
after  the  flea-beetle  has  ceased,  about  the 
latter  end  of  May,  when  the  bines  have 
reached  four  or  six  feet  up  the  poles,  on 
the  underside  of  the  small  leaves  near  the 
head  of  the  bine.  The  attack  of  the  plant- 
louse  is  called  a  blight,  though  that  is 
another  disease  occasione<l  by  the  growth 
of  a  parasitic  fungus.  The  hop  in  some 
seasons  recovers  from  the  attack  of  the 
aphis,  as  in  1807,  1834,  and  1846;  but  in 
others  it  is  almost  entirely  destroyed,  as  in 
1837;  while  it  is  remarked  that  the  same 
ground  is  not  attacked  in  two  successive 
seasons.  The  natural  enemy  of  the  aphis. 
Aphis  hujnitli,  is  the  larva  of  the  lady-bird, 
Coccinella  bipunctata,  and  one  or  more  of 
the  ichneumon-flies,  which  deposit  an  G^^g 
within  the  body  of  the  aphis,  the  larva 
from  which  destroys  the  enemy. 

3192.  Besides  by  insects,  the  hop  is  as- 
sailed by  a  parasitic  fungus,  common  culled 
themo?<W,becausethe plants  seem  moulded. 
It  is  most  subject  to  this  disease  in  moist 
warm  summers,  and  its  effects  are  most 
disastrous,  as  it  deprives  the  plant  of  the 
power  of  forming  the  flower ;  but  it  is  par- 
tial in  its  attacks,  confining  itself  to  cer- 
tain spots  and  localities. 

3193.  The  power  of  some  hop-grounds 
to  produce  a  great  crop  every  yeai",  when 
external  circumstances  do  not  occur  to  pre- 
vent it,  is  extraordinary.  Many  grounds 
have  borne  crops  for  upwards  of  half  a  cen- 
tury, and  some  exceetl  in  age  an  entire 
century.  It  must  not  be  supposed,  how- 
ever, from  this,  that  any  plant  that  was 
planted  at  the  formation  of  the  irrouud 
remains  alive  such  a  length  of  time. 
Whenever  a  plant  or  an  entire  hill  indicates 
symptoms  of  decay,  it  should  be  removed, 
and  another  substituted;  but  care  should  be 


taken  to  plant  the  same  kind  of  hop  as 
that  cultivated  in  the  ground.  In  Flan- 
ders, the  hop-ground  is  not  cultivated  above 
five  years,  when  it  is  rooted  up,  and  the 
soil  cultivated  with  ordinary  crops. 

3194.  The  hop,  Humulus  lupulus,  belongs  to 
the  same  place  iu  the  system  of  plants  as  the  last- 
described  plant,  the  hemp,  that  is  the  class  and 
oriier  D'lcecea  Pentandria  of  Linnaeus, some  plants 
having  male  flowers  and  others  female  flowers  ;  to 
the  natural  order  Urtiacece  of  Jussieu  ;  and  to 
the  Declinous  Exoijeus — alliance  19,  Urticales — 
order  86,  CannabinaceoB — and  genus  Humulus, 
of  the  natural  system  of  Lindley. 

3195.  "The  bine  and  leaves  of  hops  have  been 
used  for  tanning  light  skins,"  as  Mr  Lance  in- 
forms us, ''  instead  of  oak  bark,  and  a  patent  has 
been  taken  out  for  the  process  by  Mr  J.  P.  New- 
man, London. 

3196.  "  In  Sweden  the  stalks  of  hops  are  success- 
fully converted  into  strong  cloth  for  sacking  and 
coarse  bags  for  hops,  for  which  purpose  the  stalks 
are  gathered  in  autumn,  soaked  in  water  during 
the  winter,  and  in  the  succeeding  spring,  after 
being  dried  on  stoves,  are  dressed  like  flax. 

3197.  "  A  coarse  sort  of  brown  paper  has  been 
made  from  the  bines  of  the  hop,  at  a  mill  in  the 
neighbourhood  of  Maidstone. 

3198.  "  Hop  bines  are  also  used  as  binders  for 
the  sheaves  of  corn  and  bean  haulms. 

3199.  "  The  prunings  are  also  cut  into  pieces 
and  stacked  for  winter  provender  for  cattle  and 
horses,  which  are  fond  of  them,  their  bitterness 
constituting  an  excellent  stomachic.  The  bines 
require  careful  harvesting  to  preserve  them." 

3200.  The  tender  shoots  of  tlie  hop  in  spring 
may  be  used  as  a  pleasant  bitter  salad;  and  "  in 
Flanders,  where  the  hop  is  cultivated,  the  prin- 
cipal culture  being  from  Brussels  to  Alost,  they 
use  the  young  shoots  in  the  same  way  as  aspara- 
gus, tied  in  bunches,  boiled  and  stewed,  and  eaten 
with  butter  and  gravy.  Such  bunches  are  sold 
in  the  vegetable  markets. 

3'201.  "  From  the  young  leaves  and  ofi'shoots 
of  the  bine,  after  being  dried,  an  extract  is  ob- 
tained, which  will  dye  woollens  of  a  fine  cinna- 
mon brown.  The  expressed  juice  of  the  bine  is 
well  known  amongst  French  chemists,  as  afford- 
ing a  permanent  red-brown  colour. "+ 

3202.  According  to  the  analysis  of  Mr  Nesbit, 
94  oz.  of  the  GoUling  hop  f eaves,  dried  at  steam 
heat,  lost  14  oz.  of  moisture,  and  left  8\  oz.  of 
dried  leaves.  The  dried  leaves,  burned  to  ashes, 
gave  572  grains,  being  at  the  rate  of  16|  per 
cent.  Of  the  yellow  grape  hop  leaves,  14J  oz. 
lost  of  moisture  in  drying  Ij^j  oz.,  and  left  12  oz. 

6. 
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of  dried  leaves.  The  dried  leaves,  burned  to  aflirs, 
gave  25  per  cent  of  mineral  matter.  The  com- 
position of  the  ashes  was  as  follows  :  — 


Potash, 
Soda, 

Lime,  .         . 

Magnesia,  . 

Sulphuric  acid,  . 
Phosphoric  acid. 
Phosphate  of  iron. 
Carbonic  acid,     . 
Chloride  of  sodium  (com' 

mon  i>alt,) 
Silica, 


3203.  Of  the  Goldinghop  bine,  1  lb.  24  oz.  dried 
at  a  steam  heat,  lost  1 1  oz.  of  moisture,  and  left 
1  lb.  I  oz.  of  dry  bine.  The  dry  bine  burned, 
gave  S.'iS  grains  of  ashes,  being  at  the  rate  of 
nearly  5  per  cent.  Of  the  yellow  grape  hop,  2  lb. 
12  oz.  of  bine,  dried,  lost  41  oz.  of  moisture,  leav- 
ing 2  lbs.  7 1  oz.  of  dry  bine.  The  dry  bine,  in 
being  burnt,  gave  5.1  per  cent  of  mineral  matter. 
The  composition  of  the  ashes  was  as  follows  : — 


Ooldinc;  Hop 

Yellow  Gr.ip« 

leaves. 

Hop  leaves. 

.       12.48 

5.13 

0.32 

2.29 

.      41.46 

32.28 

I..09 

6.24 

4.20 

3.63 

2.02 

3.68 

2.93 

0.54 

.       16.54 

21.25 

m- 

7.92 

4.58 

.      10.14 

20.38 

100.00 

100.00 

Goldins  Hop 

Yellow  Grape 

bine. 

Hop  bine. 

Potash, 

18.62 

12.97 

Soda, 

2.32 

Lime, 

29.59 

17.39 

Magnesia, 

3.15 

12.f;i 

Sulphuric  acid,   . 

2.63 

3.14 

Phosphoric  acid. 

5.22 

8.14 

Phosphate  of  iron. 

0.31 

2.06 

Phosjdiate  of  alumina. 

1.55 

Carbonic  acid,     . 

23.51 

24.18 

Manganese, 

a  trace. 

Chlorideof  sodium  (com- 

mon salt,) 

4.95 

9.98 

Chloride  of  potassium, 

7.38 

Silica, 

4.64 

5.66 

100.00 

100.00* 

ON   THE    SOWING,   AND  THE  SUMMEll  CUL- 
TURE OP  THE  TURNIP. 

3204.  I  shall  now  take  for  subject 
the  culture  of  tlie  turnip,  because  it  is  the 
most  important  root-crop  cultivated,  and 
whatever  relates  to  it  may  ea.sily  he 
applied  to  tlie  culture  of  every  other  of  the 
root-croMs  culr.ivate<l  on  the  farm,  such  as 
kolil-rahi,  nian_i,'old-vvurzel,  carrot,  and  the 
like,  alilioujih  one  or  all  of  these  may  he 
sown  earlier  than  the  turnip.  The  tur- 
nip occupying  the  .same  jjlace  in  the  order 
of  crops  as  the  potato,  the  land  is  prepared 
for  it  in  precisely  the  same  manner  as  has 


been  described  for  (hat  crop  from  (2732)  to 
(27.'J6.)  Havini:  drilled  up  as  much  land 
as  will  allow  the  dungino:  to  proceed  with- 
out interruption,  that  process  is  carried  on 
as  de.scril)ed  in  (2749  and  2750) ;  and 
then  the  ploughs  proceed  as  in  (2752.) 
This  mode  of  dunging  is  the  same  as  re- 
commended for  drilled  beans,  (2433,)  and 
more  fully  described  for  potatoes.  The 
only  difl'erence  between  preparing  the  land 
for  turnips  and  potatoes  is,  that,  as  turnips 
are  later  in  being  sown,  more  time  is  found 
for  cleaning  the  land  thoroughly  for  them, 
on  which  account  another  ploughing  or 
another  grubbing,  according  to  the  cir- 
cumstances of  the  weather,  may  be  given 
to  the  land  before  the  process  of  dunging 
is  commenced. 

3205,  When  the  land  is  to  be  manured 
with  farm-yard  dung,  it  is  first  drilled 
in  the  single  mode,  (2389,)  as  being  the 
best  and  most  expeditious;  but  as  the 
drills  for  turnips  must  be  formed  of  exact- 
ly the  same  distance,  to  accommodate 
the  working  of  the  drill-machine  for  sow- 
ing the  seed,  the  best  ploughman  should 
be  desired  to  form  those  drills. 

3206.  When  farm-yard  dung  is  alone 
used  for  manuring  the  turnip  crop,  the 
(piantity  applied  generally  dillers  from  12 
to  1 5  tons  the  acre,  according  to  the  sort 
of  turnip — the  Swedish  variety  receiving 
the  larger  cpiantity,  and  the  white  the 
smaller.  In  the  neighbourhood  of  towns, 
much  more  manure  is  applied  to  the  turnip 
crop — as  much  as32l()adsof  at  least  15 cwt. 
each  of  town  manure  the  acre,  and  uj) wards 
of20  tons  of  farmyard  dung.  The  moredung 
the  turnip  receives  it  will  yield  the  heavier 
and  more  valuable  crop;  still,  if  the  far- 
mer depend  entirely  on  the  sources  of  the 
farm  for  manure,  he  cannot  apply  a  large 
quantity  to  one  crop,  without  depriving 
(tthers  of  their  share.  After  the  dung  has 
been  ploughed  in  by  the  double  mode  of 
drilling,  (2397,)  the  land  is  ready  for  the 
seed. 

3207  Of  the  varieties  of  turnips  usually 
cultivated  on  the  farm,  I  have  already 
given  a  sufficient  account,  from  (843)  to 
(85 1.)  The  Swedish  turnip  shoidd  be 
sown  about  the  15th  May,  and   3  lb.  of 
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seed  to  the  acre  will  suffice.  The  seed 
varies  in  price  from  9d.  to  Is.  a  pound, 
according  to  the  supply.  The  next  hardy 
turnip,  the  yellow,  should  be  sown  imme- 
diately after  the  swedes  are  finished  with 
a  smaller  quantity  of  seed,  2^  lb.  to  the 
acre — the  seed  being  smaller,  more  of 
course  are  found  in  the  same  measure. 
The  white  turnips  may  be  sown  any 
time  from  the  beginning  to  the  end  of 
June,  and  in  England  they  are  seldom  sown 
before  July,  for,  if  sown  too  early,  accoi'd- 
ing  to  the  climate,  they  are  apt  to  run 
to  seed.   The  price  of  the  yellow  and  white 

Fig. 


turnip  seed  is  the  same,  9d.  the  pound, 
and  the  quantity  sown  of  both  may  be  the 
same.  A  little  saving  in  turnip  seed  is 
of  no  great  importance,  unless  when  one 
farms  on  a  very  large  scale ;  and  if  fresh 
seed  only  were  used,  much  smaller  quan- 
tities than  those  specified  would  suffice. 

3208.  Two-roiced  Turnip-drills.  — 
Turnip  seed  is  always  sown  with  a  drill- 
machine,  and  one  of  the  most  efficient  and 
simple  sowing  drills  which  sows  seed  alone 
is  the  East  Lothian  turnip-drill.  Fig. 
254  is  a  view  in  perspective  of  this  drill; 
254. 


THE  EAST-LOTHIAN  TURNIP-SOWING  DRILL. 


in  which  art  is  the  bed-frame,  consistingr 
of  two  transverse  and  three  longitudinal 
bars,  to  which  are  mortised  three  upright 
bars  b  b  h.  Stay-braces  c  c  are  attached 
to  the  bed-frame  by  bolts,  though  in  many 
of  the  inferior  machines  these  are  omitted, 
greatly  to  the  deterioration  of  their 
strength  and  durability.  The  horse  shafts 
dd  are  bolted  to  the  transverse  bars,  sup- 
ported by  stay-braces  e,  and  funiislied 
with  the  usual  horse  mounting.  This 
machine  sows  two  drills  at  a  time,  and,  to 
support  it  upon  two  of  the  drills  of  laml, 
two  rollers//,  which  are  both  motive  and 
compressing,  are  provided  one  for  each 
drill,  and  so  curved  longitudinally  as  to 


embrace  the  upper  part  of  the  drills,  and 
revolve  upon  a  shaft  passing  throuijh  the 
lower  ends  of  the  upright  bars  b.  Of 
the  two  seed-boxes  gg^  one  is  shown 
thrown  open,  and  they  are  attached  to  the 
iron  bows  h  h,  through  the  ends  of  which 
tlie  axle  also  passes,  whereby  the  whole 
becomes  movable  upon  the  axle.  The 
bottom  of  tlie  boxes  is  formed  funnel- 
shaped,  terminating  in  a  nozzle  which 
passes  l>et\veen  the  sheathes  i  i  of  the  coul- 
ter for  conveying  the  seed  from  the  boxes 
to  the  ground:  the  bottoms  fif  the  boxes 
are  firmly  attached  to  the  bow  A.  Con- 
necting rods  kk  are  attached  to  the  seed- 
box  frame,  for  regulating  the  depth  of  the 
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coulter  in  the  soil.  The  seed- barrels  are 
mounted  on  axles  within  the  box  frame//, 
tlie  outer  extremity  of  wliich  i.s  furnished 
n-ith  a  pulley  m,  correspundiuij  to  another 
fixed  in  tlie  end  of  tlie  roller/,  and  both 
made  to  move  by  means  of  a  jacl<-chain. 
The  handles  II  move  upon  the  joint  l\  and 
when  elevated  draw  the  coulters  i  i  out  of 
the  ground,  and  when  depressed  by  the 
weight  of  the  hand,  keep  them  steady  in 
the  ground.  An  important  function  of 
this  machine  is  its  self-adjustment  to  the 
width  of  the  drills.  This  is  accomplished 
by  the  width  between  the  pendants  dh 
being  greater  than  the  length  of  the 
rollers,  together  with  their  attached 
pulleys  and  iron  bows  //,  which  admit 
of  a  ready  lateral  motion  of  the  rollers, 
with  their  accompaniments  of  bow,  coul- 
ters, and  seed-boxes,  so  soon  as  the 
machine  is  put  in  progressive  motion,  and 
the  curved  rollers  feel  any  unequal  resis- 
tance right  or  left.  Any  such  unequal 
resistance,  on  either  end  of  the  rollers, 
draws  it  immediately  to  that  side  where 
the  resistance  is  felt,  until  it  is  fairh'  ad- 
justed to  the  slojie  of  the  drill ;  the  effect 
in  this  case  being  produced  entirely  by  the 
action  of  the  sloping  sides  of  the  drill 
against  the  conoidal  sides  of  the  rollers. 

3209.  Fig.  255  is  a  perspective  view  of 
the  seed-barrel,  detached  from  its  seat ; 

Fig.  255. 


THE  SEBD-BARREL. 

a  a  is  the  axle  or  spindle  in  which  it  re- 
volves, and  on  the  longer  end  of  wliich 
the  pulley  is  placed.  The  barrel  is  formed 
of  tin-plate,  in  two  conical  frusta,  joined 
base  to  base,  with  a  cylindrical  band  b 
interposed  between  the  two,  and  the 
truncated  ends  are  closed  with  discs  of 
hard  wood.  The  band  b  is  usually  di- 
vided into  six  equal  parts,  and  at  er.ch 
point  of  division    three   small   apertures 


are  i)unched  out,  each  three  varying  in 
size  from  a  sixteenth  to  an  eighth  of  an 
inch  diameter,  but  all  in  the  same  order 
from  more  to  less.  A  separate  band  is 
then  fitted  to  the  first,  closed  with  a  clasp- 
joint,  and  capable  of  being  slid  round,  to 
a  snudl  extent,  upon  the  interior  band,  and 
is,  besides,  provided  with  a  j)incliing-screw, 
by  which  it  can  be  fixed  at  any  point 
within  its  range  of  motion,  which  does  not 
necessarily  exceed  one  inch.  The  movable 
band  is  likewise  divided  into  six  equal 
parts,  and  at  each  division  a  perforation  is 
made  larger  than  any  of  those  in  the  in- 
terior. By  these  arrangements  the  mov- 
able band  can  be  placed  so  as  to  expose 
any  of  the  three  sets  of  the  six  perforations 
of  the  inner  band,  whereby  a  greater  or 
lesser  quantity  of  seed  can  be  sown  accord- 
ing to  circumstances.  In  the  figure,  the 
perforations  are  seen  on  the  outer  band; 
the  clasp-joint  also  is  seen  near  the  upper 
side  b  of  the  figure ;  and  the  pinching- 
screw  and  slit,  by  which  it  can  be  fixed  oi 
moved,  are  seen  in  the  middle  of  the  figure. 
The  slider  d  covers  a  hole  by  which  the 
barrel  can  be  filled  or  emi)ticd  of  seed. 

3210,  This  machine  is  furnished  with  a 
pair  of  small  covering  rollers,  made  of  any 
hard  wood,  mounted  in  light  iron  frames  or 
shears,  which  are  hooked  on  to  a  holt  in 
the  coulter-frame,  and  are  thus  drugged 
behind  the  machine.  These  rollers  are  not 
considered  as  forming  an  essential  j)art  of 
this  drill,  though  they  serve  to  compress 
light  soils  from  drought,  but  on  heavy 
soils  a  crust  woidd  be  formed  on  the  sur- 
face, should  rain  fall  afterwards.  The 
figure  given  here  is  from  the  machines  as 
manufactured  by  !M!r  James  Slight,  Edin- 
burgh. The  price  of  this  drill,  in  the 
ordinary  state  for  sowing  seed  alone, 
ranges  from  £5  to  £G,  10s. 

3211.  Several  varieties  of  this  drill  are 
to  be  met  with,  in  which  the  chief  differ- 
ence lies  in  the  nmde  of  communicating 
motion  to  the  seed-barrel,  and  of  throwing 
it  out  (if  gear.  'J'his  last  particular  may 
be  regarded  as  a  defect  in  the  machine 
just  described,  and  undoubtedly  it  is  a  de- 
fect; but  the  (juestion  issimply  whether  it  is 
more  econtunical  to  lose  ahalf  oronepercent 
of  seed  every  year,  or  pay  a  considerable 
addition  in  price  to  the  original  cost  of  the 
machine,  which  the  adoption  of  the  disen- 
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gaging  principle  would  incur.  For  my 
part,  I  am  so  fond  of  having  everything 
in  the  best  state  it  can  be  obtained,  that  I 
would  willingly  pay  the  additional   cost 


rather  than  want  the  power  of  stopping 
the  issue  of  the  seed  when  desired. 


3212.  Fig.  256  gives  a  view  in  perspec- 


Fig.  256. 


GEDDES'  TWO-ROWBD  TURNIP-SOWING  DRILL. 


tive  of  a  variety  of  turnip-drill,  contrived 
by  Mr  Geddes,  Cargen  Bridge,  Dumfries- 
shire. Its  construction  of  parts  is  much 
the  same  as  that  already  described,  but  tlie 
depression  of  the  parts  forming  the  frame- 
work gives  the  macliine  an  aj)pearance  of 
compactness  and  strength.  Tlie  bed-frame 
a  a  is  a  plank,  h  are  the  pendants  upon 
which  the  frame-work  is  sujiported  upnu 
the  axles  of  the  curved  rollers  e  e.  The 
horse  shafts  c  are  bolted  on  the  plauk  a, 
and  the  handles  dd  are  jointed  to  it,  and, 
being  embraced  by  open  guards,  per- 
mit the  elevation  and  depression  of  the 
coulters  by  means  of  the  chains  k  k,  ac- 
cording to  circumstances :  y  y  are  the 
seed-box  frames;  h  are  spur-gearing, 
shown  exposed,  by  which  the  seed  axles 
are  moved;  and  ii  are  the  hind  covering 
wheels. 

3213.  The  distributing  apparatus  in 
this  machine  is  peculiar,  and  has  been  con- 
sidered to  contain  its  principal  merit,  and 
supposed  to  afford  a  more  cori-ect  means 
of  graduating  the  quantity  to  be  sown  than 
the  common  seed-barrel,  fig.  255.  This 
apparatus  is  very  simple ;  the  interior  of 
the  seed-box  is  formed  into  a  semi-cylin- 
der, which  may  be  of  wood  or  of  tin-plate. 

VOL.  II. 


Fig.  257  is  a  transverse  section  of  this, 
d  d  being  the  interior  surface  of  the  box, 

Fig.  '2H7. 


THE  VERTICAL  SECTION  OF  THE  SEED-DISTRIBUTOR. 

in  the  bottom  of  which  an  opening  is 
made  to  receive  a  brass  roller  b,  having 
a  groove  running  round  it.  The  roller 
is  mounted  on  an  axle  a  which  is  pro- 
longed to  a  sufficient  distance  beyond  the 
box  for  receiving  the  last  wheel  of  the 
series  already  described,  the  connexion 
with  which  gives  moticm  to  the  roller  b. 
A  slider  c  is  attached  to  the  interior  of  the 
box,  and  capable  of  nice  adjustment  by  a 
screw  or  otherwise.  The  lower  end  of  the 
slider,  whicli  comes  in  contact  with  the 
roller,  is  formed  with  a  tongue  that  enters 
into  the  groove,  and  the  adjustment  of  the 
opening  between  the  point  of  the  tongue 
and  the  bottom  of  the  groove  determines 
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the  quantity  of  seed  to  be  delivered.  The 
expense  of  tliis  inacliine,  in  consequence  of 
the  \N  lieei-gearing,  is  greater  liiau  that  of 
the  niacliiiie  above  described. 

3214.  One-roiced  turnip-drill. — Tiiese 
macliines  are  suitable  for  tlie  larger  class 
of  farms,  such  as  those  which  employ  two 


or  more  pairs  of  horses;  but  for  farms  of  a 
small  class,  having  only  oue  pair  of  horses, 
a  smaller  class  of  machine  might  answer 
the  purpose;  and  on  this  account  I  give  the 
perspective  view  of  a  machine  which  sows 
one  drill  at  a  time  with  seed  alone  in  fig. 
2.JS,  which  (f)nsist5  of  a  frame  of  timber 
funned   of  the  two  handles  a  a  framed 


258. 


THE  TURMP-BARROW  FOR  SOWING  ONK  DRILL. 


upon  a  broad  transverse  bar  which  carries 
the  seed-biix.  Besides  the  broad  bar,  a 
round  stretcher  is  introduced  near  the  ])oint 
of  the  stills,  chiefly  intended  fur  the  attach- 
ment (if  a  drag-rope;  an  iron  axle  is 
placed  below  the  frame,  running  in  bushes 
or  small  pillow-blocks,  and  the  two  wheels 
b  b  are  fitted  to  it,  one  of  them  fixed,  the 
other  running  free.  Two  iron  legs  c  c  are 
boiled  to  the  stilts,  with  stretcher  and 
braces  to  render  thein  steady.  A  toothed 
spur-wheel  d  is  fixed  upon  the  axle,  and 
this  acts  upon  another  e  of  etpial  size  fitted 
upon  the  spindle  of  the  seed-barrel,  which 
last  is  of  the  same  construction  as  fig.  255. 
The  seed  barrel  is  mounted  in  the  case/, 
anil  the  wheel  e  can  be  disengaged  from 
the  driving-wheel.  The  bottom  of  the 
8ee.l-l)ox  is  formed  into  a  funnel,  termin- 
ali  g  in  a  <lirector-pipe,  as  seen  at  </, 
which  descends  into  the  sheath  of  the 
coulter  h.  The  coulter  is  simply  a  bar  of 
hardaood,  set  in  the  transverse  bar  of  the 
frame  ;  and  fixeil  at  the  proper  position  by 
ine;ais  of  a  \ve<lge,  and  shod  at  the  b  ttom 
wilh  a  strong  sheet-iron  sheath.  One 
man  pushes  the  maciiine  forward  along  a 
drill  !)y  the  stilts,  and  a  bov  or  anoti  er 
mail  pulls  it  forward  by  means  of  a  rope. 


The  j>ull  may  be  too  much  for  one  man's 
strength,  M-hen  a  pony  or  horse  should  be 
employed.  The  price  is  from  £2,  58.,  to 
£2,  15s. 

3215.  But  turnip  .<!eed  is  not  always 
sown  alone,  it  being  also  deposited  along 
with  granulated  manures  in  the  drills. 
Such  granulated  manure  has  hitherto 
chiefly  been  bone-dust,  though  certain 
composts  have  recently  been  recommended 
as  substitutes  or  assistants  to  bone-dust. 
Guano  cannot  be  distributed  by  means  of 
any  drill  hitherto  known,  on  account  of 
its  clammy  consistence,  which,  if  natural, 
may  be  rather  troublesome  to  get  rid  of; 
but  if  ])roduced  by  water  being  poured 
into  the  guano,  to  increase  its  weight,  it 
may  be  overcome  by  evaporation,  though 
the  process  would  certainly  be  attended 
with  trouble  and  expense.  The  jiractical 
cmsefpience  hitherto  of  this  inconvenience 
has  been  to  distribute  the  guano  by  the 
hand.  B(me-dust  is  admirably  deposited 
with  theniachine  about  to  be  described. 

321f).  Tiro-7'owed  turnip  and  bone- 
dust  drill. — Fig.  259  exhibits  a  view  in 
perspective  of  a  turnip-seed  and  bone-dust 
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drill,  and  altbough  apparently  of  very 
complicated  form,  its  description  may  be 
easily  understood  from  what  has  already 


been  said  of  this  class  of  machines.  The 
bed -frame  a  a,  is  constructed  in  a  similar 
manner  to  those  of  the  corn-drills.    The 


Fig.  259. 


THE  T\Vll-RU^V■EL»  TIRNIP  AND  BONE-DUST  SOWING  DRILL. 


axle  of  the  carriage,  wliich  passes  across 
and  under  it,  is  supported  on  pillow-blocks. 
Tlie  wheels  b  h  are  added  to  support  the 
great  weii^Iit  of  the  manure:  one  of  them 
being  fixed  dead  upon  the  axle,  carrying 
the  latter  round  with  it,  and  thus  forming 
the  mover  of  the  acting  parts ;  the  other 
being  left  at  liberty  to  revtdve  on  the 
axle,  for  the  convenience  of  turning  the 
machine  round.  The  horse-shafts  c  c  are 
bolted  to  the  two  foremost  transverse  bars. 
The  seed-barrels,  are  enclosed  in  the  boxes 
d  d,  through  which  axles  pass ;  and  each 
axle  carries  a  pulley,  one  of  wiiich  is  seen 
at  d'.  Tiie  two  manure  hoppers  e  e  are 
constructed  with  a  cast-iron  bottom,  hav- 
ing a  narrow  opening,  and  in  length  equal 
to  the  breadth  of  the  entire  bottom  for  the 
recejjtion  of  the  manure-distributing 
wheel  ;ff  are  pressing  rollers,  of  the  same 
form  and  dimensions  as  those  of  the  com- 
mon drill.  Each  roller  is  also  furnished 
with  a  coulter-frame  (/  y,  whicli  carries 
the  coulters  h  h,  and  has  also  tiie  usual 
extent  of  lateral  play,  whereby  they  j)()s- 
sess  the  property  (»f  adjusting  themselves 
to  the  drills, — of  carrying  the  coulter- 
frame  and  coulter  along  with  them,  and 
of  securing  the  object  of  t!ie  seed  being 
always  sown  directly  in  the  n)id<lle  of  the 
drills.     The    pressiug-rolJer  axle   is  sup- 


ported by  the  iron  pendants  i.  Two 
lever  handles  k  k  are  jointed  to  the  front 
bar  of  the  bed-frame,  and  to  them  are 
attached  the  connecting  rods/'/'/  whose 
lower  ends  bring  the  operation  of  the  coul- 
ters under  the  control  of  the  person  who 
takes  charge  of  the  level's  k  k.  An  iron 
lever  is  also  jointed  upon  the  front  bar: 
its  handle,  extending  backwards  to  k', 
serves  to  disengage  the  action  of  the 
manure-distributors  from  the  motion  of 
the  main  axle ;  and  as  the  motion  of  the 
seed-barrels  is  taken  from  that  of  the 
manure-distributors,  all-  the  secondary 
motion  ceases  on  the  movement  of  the 
lever  k\  and  is  again  brought  into  action 
by  moving  it  in  the  opposite  direction. 
The  motion  of  the  manure-distributor  is 
conveyed  by  snmll  spur-wheels,  and  the 
seed-liarrels  are  driven  by  separate  chains 
from  the  shaft  of  the  former.  These 
wheels  are  so  placed  in  relation  to  the 
opening  of  the  hopper,  as  to  be  quite  close 
to  the  fore-end  of  the  opening,  while  an 
a[)erture  is  left  at  the  opposite  end  suffi- 
ciently large  to  pass  the  largest  allowance 
of  manure  to  be  given  out;  and  in 
order  to  jrraduate  this  quantity,  a  sliding 
sluice  e  e  is  attached  to  that  side  of  the 
hopper,  and  is  adjusted  by  means  of  a 
screw  at  the  top.     By  these  Uicans,  the 
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area  of  the  discharging  orifice  can  be 
regulated  to  any  desired  quantity  per 
acre.  The  motions  for  the  discharge  of 
the  seed  and  manure  are  produced  from 
the  wheel  b,  which  is  placed  on  the  main 
axle,  and  gives  motion  to  a  similar  wheel 
placed  upon  the  manure  axle. 

Fig. 


3217.  A  more  distinct  idea  of  the  work- 
ing of  this  machine  will  be  formed  by  the 
following  plan,  represented  in  tig.  260, 
where  a  a  is  the  frame,  b  b  the  carriage 
wheels,  the  main  axle  V  b\  and  the  horse- 
shafts  c  c,  broken  off.  The  seed-barrels, 
with  their  separate  spindles  and  pulleys, 

260. 
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are  seen  in  their  position  at  d  d  and//, 
the  boxes  being  removed,  mounted  on  the 
auxiliary  shaft  /,  which  carries  also  the 
manure-wheels  e  e,  and  the  clutch-wheel 
/i.  This  last  wheel,  which  carries  round 
the  auxiliary  shaft,  runs  loose  upon  the 
shaft,  but  can  at  pleasure  be  put  in  con- 
nexion with  the  clutch-fork  i,  which  slides 
upon  the  shaft,  and  moves  at  all  times 
with  it.  The  loose  wheel  /i  is  also  con- 
stantly in  gear  with  the  driving-wheel //, 
which  is  fixed  upon  the  main  axle,  and  at 
all  times,  when  the  machine  moves,  keeps 
the  wheel  h  in  motion,  while  the  sowing- 
gear  is  at  rest.  The  lever  k  is  jointed 
to  the  front-bar,  and  has  hold  of  the  clutch- 
fork.  The  lever  handles  I  I  are  jointed 
below  the  front-bar  a,  and  extend  backward 
to  a  convenient  distance,  their  chief  duty 
being  to  lift  the  coulters,  and  keep  them 
at  a  uniform  depth  in  the  ground. 

3218.  The  machine  thus  described  may 
be  considered  as  one  of  the  best  of  its 
kind,  and,  though  apparently  complicated, 


is  yet  as  free  of  that  fault  as  it  is  perhaps 
possible  to  attain,  while  the  essential 
objects  are  kept  under  command.  The 
graduation  of  the  discharge  of  manure  is 
attainable  by  it  to  any  desired  limit,  and 
the  discharge  is  also  regular  and  uniform. 
The  means  of  engaging  and  disengaging 
both  the  seed  and  manure  gearing  is  per- 
fectly eflicient  and  simple.  From  the 
materials  and  labour  necessarily  exj)ended 
in  the  construction  of  a  machine  of  this 
kind,  the  price  is  consequently  higher 
than  the  common  two-row  drill,  being 
£ll,  10s.  Machines  of  this  particular 
construction  have  only  been  made  by 
Mr  James  Slight,  Edinburgh. 

3219.  The  drop-drill.— ^ot  content 
with  depositing  the  bone-dust  in  a  con- 
tinuous stream,  regarding  that  as  a  waste 
of  manure,  several  parties  have  proposed 
to  drop  the  manure  at  such  specific  inter- 
vals as  to  suit  the  turnip  crop,  after  the 
plants  have  been  thinned  out  to  their 
ultimate  distance  from  each  other  along 
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the  drill.  Tliis  object  Las  been  attained 
by  the  drop-drill,  as  it  has  been  called, 
because  it  drops  the  manure  in  small 
quantities  at  determinate  interA'als ;  and 
the  best  that  has  yet  appeared  of  that 
form  is  that   introduced  to  public  notice 


by  the  Messrs  Smith  of  St  ^^I^inians,  near 
Stirling. 

3220.  This  improved  one-rowed  drop- 
drill  is  represented  in  perspective  by  fig. 
261.     In  this  machine  the  general  prin- 


Fig.  261, 


smith's  drop- 
ciple  is,  that  a  metal  trunk  receives  the 
manure  from  the  ordinary  distributing 
wheel,  and  being  provided  with  a  valve, 
capable  of  being  opened  and  shut  at  cer- 
tain intervals,  the  manure  is  retarded  in 
its  descent  within  the  trunk  by  means  of 
the  valve,  until  the  requisite  quantity  is 
collected,  when  the  valve,  being  suddenly 
opened,  makes  the  deposit,  and  is  again 
shut.  The  bed-frame  a  a  is  supported  on 
two  carriage  wheels  h  h.  to  ease  the  pres- 
sure of  the  manure  upon  the  tops  of  the 
drills.  The  bed-frame  has  a  central  bar, 
which  supports  tlie  manure  hopper  n  and 
the  manure  trunk  behind  it.  The  axle  of 
the  wheels  carries  a  spur-wheel  c,  which 
acts  upon  the  pinions  d  and  ^,  the  first 
being  upon  the  shaft  of  the  manure-dis- 
tributing wheel,  the  second  upon  that  of 
the  seed-distributor.  The  shaft  of  the 
pinion  d  extends  beyond  the  manure-dis- 


SOWING  DRILL. 

tributing  wheel,  to  carry  the  wiper-wheel 
/.  The  sheath  g  slides  up  and  down  the 
shank  plate  A,  to  regulate  the  depth  at 
which  the  manure  should  be  deposited. 
The  discharging  valve  within  the  trunk 
carries  at  the  end  the  lever  k.  The  lower 
extremity  of  the  seed  trunk  is  seen  at  I. 
Tlie  regulating  screw  for  discharging  the 
manure  out  of  the  hopper  is  at  o.  The 
pressing  roller  is  />,  which,  following, 
covers  in  the  seed  and  the  manure,  and 
consolidates  tlie  soil  in  the  drill.  Though 
tlie  machine  only  sows  one  drill,  it  requires 
to  be  drawn  by  a  horse;  and  that  the 
horse  and  man  who  drives  him  may  walk 
in  the  bottom  of  the  drill,  the  bar  to  which 
it  is  yoked  is  placed  at  one  side  of  the 
bed- frame,  of  which  q  is  the  yoke-bar  or 
beam,  supported  by  the  stay-rod  r,  and 
s  s  are  the  handles  supported  by  the 
stay  t. 
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3221.  In  apwingwith  this  macliinc,  the 
effect  of  tlie  combination  of  its  machinery 
u  to  be  thus  unJerstooJ.  Tiie  carriage- 
wheels  bein^'  three  feet  iu  diaraeter,  or  113 
inclies  in  circumference,  the  wlieels  will 
turn  ouce  r^unJ  while  the  machine  passes 
over  that  space.  Tiie  main  spnr-wiieel 
will  also  make  one  revolution  in  the  same 
space;  but,  as  the  pinions  npi'n  the 
axle  of  the  seeil  an<l  the  manure  distri- 
butors are  just  half  the  diameter  of  the 
other,  they  will  each  make  two  revolu- 
tions while  the  machine  is  moving  over 
113  inches;  and  as  the  wij)er-wl)eel  has 
six  wipers,  each  revolution  of  it  will  lift 
the  valve  six  times,  or  twelve  times  in  the 
space  of  1 13  inches,  making  twelve  dep<j- 
sitions  of  manure  in  that  space,  which  is 
9^  inches  to  each  nearly.  Iu  the  same 
manner  the  seed-distributor,  which  also 
makes  two  revolutions  in  the  same  time 
or  space,  and  as  it  has  six  little  cups  or 
perforations,  it  will  discharge  twelve  times, 
as  before,  in  113  inches.  Then,  the  seed- 
depositor  being  placed  9|  inches  distant 
and  behind  the  manure;  and  as  they  are 
arranged  to  drop  at  the  same  instant,  the 
manure-deposit  will  be  always  one  space 
in  advance  of  the  seed,  and  the  seed  will 
be  dropped  over  the  immediately  preceding 
deposite  of  manure. 

3222.  The  saving  of  manure  in  the  first 
instance,  by  the  use  of  the  drop-drill,  ap- 
pears to  be  considerable,  since  it  has  been 
frequently  asserted  that  10  or  12  buihcls 
of  bone-dust  peracrewill  j>roduce  a  braird 
equal,  if  not  superior,  to  16  or  18  bushels 
put  in  by  the  continuous  mode.  Iti  the 
view  of  its  more  general  adoption,  the 
form  of  the  machine  must  be  changed 
from  the  single  to  the  two-row  drill,  a 
change  of  which  it  is  quite  cajtable,  and 
which  may  be  done  at  le>8  than  double 
the  expense  of  the  single  machine.  In 
its  pre:^nt  form,  the  process  is  too  slow 
for  large  farms ;  and  on  any  such,  the 
additional  expense  of  the  double  machine 
is  not  to  be  put  in  comparison  with  the 
advantages  of  despatch  in  sowing.  The 
price  of  the  single  machine  is  about  £6 ; 
if  extended  to  two  rows,  the  price  would 
not  exceed  £lO. 

3223.  Apparently  some  advantages 
are  derived  from  this  successive  mode  of 
depositing  the    seed    and  manure,  espe- 


cially with  those  manures  held  to  be 
the  most  active,  such  as  bones,  guano,  and 
the  like — U>r  here  the  manure  is  laid  into 
the  rut,  tiie  earth  of  which  ])artially  falling 
in  an<l  mixing  with  it,  thereby  reduces  its 
intensity;  and  the  seed  is  dropped  upon 
this  mixture,  instead  of  falling  directly 
amongst  the  ii:anure,  as  is  generally  the 
case  with  machines  which  sow  the  seed 
and  manure  continuously.  It  is  said  that 
a  more  speedy  and  vigorous  vegetation  is 
produceii  b\'  this  than  by  the  continuous 
mode  of  sowinir :  but  it  may  yet  be  de- 
serving of  observation,  whether  the  more 
speedy  development  of  the  young  plant 
does  not  arise  from  the  circumstance  of  the 
seed,  under  this  mode  of  treatment,  being 
deposited  nearer  the  surface  of  the  soil, 
than  it  is  when  put  in  immediately  behind 
a  coulter;  and,  viewing  thesultject  in  this 
li>:lit,  it  may  suggest  the  question,  whether 
deep  sowing  alone  may  not  be  the  cause  of 
the  protracted  vegetation  so  often  and  so 
seriously  experienced  in  the  turnip  crop? 
It  is  well  known  that  the  vegetation  of  all 
seeds  is  decidedly  affected  by  the  depth  at 
which  they  are]  danted  in  the  soil,  so  much 
so,  that  at  or  beyi  nd  certain  depths  the 
seeds  lie  perfectly  dormant;  the  depth, 
however,  requisite  for  producing  thiseffect 
varying  con>ideraIily  with  the  nature  and 
qualities  of  the  seeds.  Thus,  a  potato-tuber 
will  vegetate  if  within  2  feet  of  thesurface, 
but  the  process  w  ill  be  very  much  retarded ; 
the  seeds  of  some  Cruciferae,  again,  to 
which  family  the  turnip  belongs,  are  sup- 
pfised  to  become  dormant,  though  not 
dead,  at  the  depth  of  ordinary  jdoughing. 
There  need  be  no  suq)rise,  then,  though  we 
should  find  the  vegetation  of  the  turnip 
retarded  to  the  extent  of  days,  or  even 
weeks,  from  the  seed  being  deposited  at 
2,  3,  or  even  4  inches,  as  is  sometimes  done. 
Wlow  thesurface.  '  The  subject,  as  regards 
the  turnip  cr  p  alone,  appears  to  me  de- 
serving of  careful  experiment,  and,  if  de- 
termined in  the  affirmative,  much  disap- 
pointment and  loss  may  be  prevented  by 
adojiting  due  jirecautions  to  insure  sowing 
at  proper  depths.  But  independently  of 
the  consideration  of  the  relative  positions 
of  the  seed  and  manure,  which  are  favour- 
able, there  are  practical  objections  to  drop- 
ping the  manure  at  wide  intervals.  The 
intervals  should  vary  according  to  the  kind 
of  turnip  sown.  Swedes  should  be  placed 
more  apart  than  yellow  or  white  turnips, 
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and  the  last  rather  wider  than  the  yellow, 
because  they  have  generally  larger  bulbs. 
Whatever  distance  the  intervals  maybe,  it 
is  evident  that  the  young  plants,  wliich 
have  sprung  directly  froin  the  influence  of 
the  manure,  Avill  be  more  forward  in  growth 
and  larger  in  size  than  those  whicli  have 
risen  from  the  soil  alone  between  the  heaps 
of  manure.  All  the  plants,  therefore, 
should  be  removed  from  between  the  heaps 
of  manure,  and  only  one  plant  left  at  each 
heap.  But  suppose  that  a  careless  field- 
Tporker  should  remove  all  the  good  plants 
from  a  heap  of  manure,  a  gap  would  be 
left  iu  tiie  crop  of  double  the  proper  dis- 
tance, and  the  loss  will  be  irremediable ; 
but  when  such  a  mistake  occurs  in  a  con- 
tinuous deposition  of  manure,  little  loss 
will  accrue,  because  the  adjoining  plant 
has  as  good  a  chance  as  the  one  removed 
by  mistake,  to  advance  in  growth,  and 
therefore  to  supply  the  deficiency.  The 
growing  plant,  too,  will  afterwards  have  a 
better  chance  of  obtaining  a  full  supply  of 
food  when  it  is  distributed  continuously,  by 
sending  forth  its  fibrous  roots  into  the 
space  around  it  not  occupied  by  plants, 
thau  when  confined  to  food  within  the 
limits  of  a  given  space.  We  should  expect 
the  success  of  a  plant  in  the  former  posi- 
tion to  be  as  great  as  in  an  open  border, 
when  compared  to  the  state  of  another 
plant  with  its  roots  confined  within  the 
limits  of  a  flower-pot. 

3224.  I  would  make  a  few  remarks  on 
the  efl'ects  of  the  too  common  disuse  of  the 
hind  rollers  of  the  turnip-drill.  There  is 
no  doubt  that  rollers  make  the  best  work 
when  the  surface  of  the  ground  is  dry,  and 
as  little  doubt  they  make  bad  work  when 
the  sui'face  is  damp,  and  that  when  the 
surface  is  wet  they  should  not  be  used  at 
all.  The  finer  the  surface  of  the  ground 
has  been  pulverised,  those  different  effects 
of  rollers  are  the  more  evidently  mani- 
fested. This  being  the  state  of  the  case, 
when  the  ground  is  damp,  the  sowing  of 
the  turnip-seed  will  be  delayed  until  the 
ground  become  sufficiently  dry  for  the  use 
of  the  roller,  and,  in  the  delay,  the  fate  of 
the  crop  may  be  materially  affected  for  the 
worse.  On  the  other  hand,  the  disuse  of 
rolling  causes  a  positive  inconvenience  in 
the  singling ;  so  that  it  is  worthy  of  con- 
sideration whether  the  inconvenience  is  so 


great  as  to  induce  to  the  employment  of 
the  rollers  at  all  times.  The  mechanical 
effect  of  the  hind  rollers  is  to  fill  up  the 
rut  made  by  the  coulters,  and  to  smoothen 
the  top  of  the  drills.  Now,  the  utility  of 
this  suiootiiening  and  compressing  of  the 
top  of  the  drills  is,  not  only  to  prevent  the 
drought  reaching  beyond  the  surface  of 
the  ground — which,  in  both  light  and 
strong  Soils,  is  an  advantage — but  to  ren- 
der the  singling  of  the  young  turnips  more 
easy  and  certain  ;  and  after  the  sides  of  the 
drills  have  been  pared  by  the  scufiler,  fig. 
262,  it  will  be  found  tliat  the  turnip-plants 
are  much  more  easily  singled  when  the  tops 
of  the  drills  have  been  smoothened  than 
when  left  rough  with  a  rut ;  because  the 
hoe  displaces  every  individual  plant  more 
certainly  when  on  the  surface  than  at  the 
bottom  of  a  rut,  where  the  plant  is  com- 
paratively out  of  reach,  and  partially  out 
of  sight  of  the  field-worker.  A  larger  por- 
tion, too,  of  the  drill  is  pushed  away  with 
the  hoe  when  singling  is  performed  in  the 
bottom  of  a  rut ;  the  dung  is  more  apt  to 
be  torn  up  along  with  the  plant ;  and  the 
plants  cannot  be  singled  so  young ;  for, 
until  they  have  reached  a  certain  height 
above  the  edges  of  the  rut,  it  is  not  safe  to 
touch  them  with  the  hoe  at  its  bottom, 
whereas  on  a  smooth  surface  they  may  be 
singled  very  young.  The  advantages  of  a 
smooth  surface  are  not  imaginary,  for  I 
have  experienced  all  the  inconveniences 
enumerated  when  I  have  been  induced  to 
remove  the  hind  rollers  in  damp  weather, 
from  the  desire  to  proceed  with  the  sowing 
before  the  ground  was  perfectly  dry  on  the 
surface.  A  scraper  is  of  use  on  the  hind 
rollers,  but  still  they  cannot  make  the 
rollers  work  well  when  tlie  ground  is  damp. 
On  carefully  weighing  the  disadvantages 
of  both  modes,  I  am  convinced  of  the  supe- 
riority of  the  smooth  drills,  inasmuch  as  I 
consitler  the  most  proper  singling  of  the 
plants  to  be  of  much  greater  consequence 
to  the  future  crop  than  any  injury  that  can 
arise  from  waiting  2  or  3  hours  in  the 
morning  until  the  ground  becomes  dried 
with  the  sun  and  air;  and  I  would  much 
rather  work  that  time  longer  in  the  even 
ing,  than  sow  turnip  seed  in  land  in  a 
damp  state  without  the  hind  rollers.  This 
resolution,  however,  would  not  induce 
me  to  fix  the  rollers  so  as  they  could  not 
be  removed,    for  the  option  of  removal 
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should  rest  with  the  farmer,  who  should 
act  according  to  the  particular  state  of  the 
weather  and  the  soil. 

3225.  The  land  having  been  dunged  and 
drilled,  and  the  sowing  machine  prepared, 
let  us  first  take  fig.  254,  which  sows 
the  turnip  seed  alone,  and  the  first  use 
made  of  it  is  in  sowing  the  Swedisii  turnip 
seed.  The  quantity  of  seed  required,  I 
have  said,  is  3  lb.  the  acre,  becuuye,  the 
seed  of  swedes  being  large,  that  quantity 
is  given  to  secure  the  necessary  number  of 
plants  against  all  the  chances  of  failure 
connected  with  old  dead  seed,  and  the 
numerous  casualties  to  which  it  is  sub- 
jected in  the  soil  by  insects,  cold,  and 
drought.  The  seed-box  of  the  sowing- 
machine  should  never  be  above  three 
quarters  filled  with  seed,  to  allow  the-'-eed 
to  fall  easily  through  the  holes.  Swedish 
turnip  seed  requires  a  larger  sized  hole  of 
the  seed-box  than  either  yellow  or  white 
turnip  seed.  A  tin  funnel  is  the  most 
convenieut  means  of  filling  the  seed-box 
from  the  seed-bag.  The  drills  should  be 
browned  or  dried  on  tlie  surface  before  the 
machine  is  made  to  sow  the  seed,  as  other- 
wise the  coulter  will  make  a  large  and 
rough  rut  in  the  drill,  and  the  covering 
rollers  will  become  clogged  with  earth ; 
and  the  rough  rutting  would  he  bad  work, 
even  with  the  covering  rollers  removed. 
One  of  these  machines  could  sow  a  great 
breadth'of  land  in  a  day,  but  it  is  seldom 
that  it  can  be  employed  throughout  a 
whole  day,  for  two  reasons  :  one  is,  that 
the  soil  is  seldom  in  a  dry  enough  state  in 
the  morning  to  be  sown  with  it;  and  the 
other  reason  is,  that  a  sufiicient  quantity 
of  land  will  not  be  dunged  and  split  in  the 
course  of  a  day  to  keep  a  machine  going 
constantly,  because  one  ])louirii  can  only 
split  one-third  more  land  in  a  day  than  it 
can  plough,  so  that  3  ploughs  will  only 
split  5  acres  at  most  of  drills  in  a  day,  and 
thus  one  machine  could  hold  4  ])loughs 
splitting  drills ;  and  as  the  dunging  is 
carried  on  at  the  same  time,  few  farms 
are  so  large  as  to  employ  4  ploughs  split- 
ting drills.  In  like  manner  are  the  yel- 
low and  white  turnip  seeds  sown  through 
smaller  holes  of  the  seed  box  ;  and  as 
both  those  seeds  are  small,  2^  lb.  the  acre 
of  each  will  sutHce.  At  every  landing 
the  eowing  gear  is  disengaged,  and  put  on 


again  when  the  machine  begins  to  sow  new 
drills. 

3226.  The  same  remarks  apply  to  the 
use  of  the  one-rowed  sowing  machine,  fig. 
258,  when  turnip  seed  alone  is  sown, 
with  a  full  manuring  of  farm-yard  dung. 

3227.  When  bone-dust  is  used  as  the 
sole  manure  for  the  turnip  crop,  the  land 
is  somewhat  differently  prepared  for  the 
seed  from  what  has  been  described  for 
farm-yard  manure.  On  the  land  being 
ready  to  be  drilled  up,  it  is  drilled  at  once 
in  the  double  method,  (2397,)  and  is  then 
ready  for  the  manure  and  seed  to  be  depo- 
sited in  it  by  the  sowing  machine.  It 
would  not  answer  to  drill  the  land  by 
the  single  method,  as  the  drills  would  be 
too  imperfectly  formed  for  the  seed. 

3228.  The  machine  for  sowing  bone- 
dust,  along  with  the  seed,  has  been  de- 
scribed under  fig.  259.  The  bone-dust  is 
most  conveniently  taken  to  the  field  in  a 
cart,  fig.  175,  the  body  of  which  slopes  on 
its  trams  on  a  head-ridge  when  the  horse 
is  taken  out.  A  field-worker  takes  the 
manure  out  of  the  cart  in  a  rusky,  fig.  201, 
which  is  most  conveniently  filled  with  a 
lime  shovel,  fig.  233.  Both  hoppers  are 
filled  to  the  top  with  the  bone-dust :  their 
exact  contents  should  have  been  previously 
ascertained  ;  and  the  seed-boxes  are  filled 
in  the  manner  described  above  (3225.) 
When  the  machine  has  been  entered  by 
the  horse  at  the  end  of  the  first  two  drills, 
the  sowing  gearing  is  put  on  and  the  horse 
bid  to  go  on,  the  man  guiding  the 
machine  by  the  handles.  To  ascertain  if 
the  machine  is  sowing  the  proper  quantity 
of  the  bone-dust  in  the  acre — namely,  16 
bushels,  or  two  quarters — it  should  be  cal- 
culated beforehand  how  many  yards  the 
known  quantity  of  bone-dust  in  the  hopper 
should  sow  along  the  two  drills  to  distri- 
bute the  proper  quantity:  one  bushel  will 
sow  30  yards  9  inches  along  two  drills,  at 
16  bushels  the  acre. 

3229.  The  action  of  bone-dust  on  the 
soil,  and  its  consequent  power  to  produce 
a  large  turnip  crop,  is  not  yet  well  under- 
stood, the  means  employed  being  appar- 
ently so  inadequate  to  the  results  received. 
Up  to  a  certain  quantity  used,  this  manure 
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has  an  evidently  beneficial  effect,  but,  be- 
yond that  quantity,  no  apparent  benefit  is 
derived  from  its  use,  in  as  far  at  least  as 
the  crop  is  concerned.  I  have  tried  to 
raise  turnips  with  different  quantities  of 
s  bone-dust,  varying  from  12,  16,  20,  to 
24  bushels  to  the  acre,  and  found  the 
crop  improved  up  to  IG  bushels;  but  the 
quantities  beyond  that,  even  to  24  bushels, 
produced  no  greater  effect  on  the  turnips 
in  the  same  field,  and  on  the  same  sort  of 
soil,  than  16  bushels.  More  than  this,  my 
late  agricultural  preceptor,  Mr  George 
Brown,  when  he  fanned  Hetton  Steads,  in 
Northumberland,  raised  as  good  crops  of 
turnips,  as  did  16  bushels  of  bone-dust, 
with  only  8  bushels  of  bone-dust,  combined 
with  an  indefinite  quantity  of  sifted  dry 
coal-ashes ;  and  yet  8  bushels  of  bone- 
dust,  or  an  indefinite  quantity  of  coal-ashes, 
when  applied  separately,  produced  a  very 
poor  crop  of  turnips.  It  is  therefore  un- 
necessary, in  so  far  as  the  crop  of  turnips 
is  concerned,  to  sow  more  than  16  bushels 
of  bone-dust  alone,  or  8  bushels  with  coal- 
ashes,  or  street  manure. 

3230.  In  some  parts  of  tlie  country, 
particularly  on  the  Borders,  bone-dust  is 
sown  by  hand  either  along  the  drills  made 
up  in  the  single  way  (2389,)  and  which 
are  then  split  in  the  double  way  (2397,) 
imposing  the  trouble  of  a  second  drilling ; 
or  it  is  sown  on  the  flat  ground,  and  covered 
by  drilling  in  the  double  way.  In  both 
cases  the  turnip  seed  is  sown  afterwards  by 
itself,  with  the  common  two-rowed  sowing 
machine.  The  only  reason  I  have  heard  in 
favour  of  sowing  bone-dust  by  hand,  instead 
of  machinery,  is  the  saving  the  cost  of  the 
machine;  but  whatever  advantage  is 
gained  by  this  saving,  it  is,  I  think,  evi- 
dent tliat  the  machine  must  deposit  the 
bone-dust  much  more  regularly  tlian  the 
hand ;  and  as  to  the  cost  of  a  machine,  the 
saving  must  be  trifling,  as  hoppers  for  con- 
taining bone-dust  can  be  attaclied,  and 
made  to  be  removed  at  pleasure  from  the 
ordinary  sowing-machine.  I  always  used 
a  machine  of  this  form  myself,  and  found  it 
to  answer  the  purpose  well :  it  was  con- 
structed like  fig.  259.  But,  in  a  case  of 
this  kind,  accuracy  of  work  is  a  more  im- 
portant consideration  than  the  cost  of  a 
email  machine,  although  it  should  only  be 
used  for  a  few  weeks  every  year.  Tiiere 
is,  besides,  the  value  of  the  fact,  that,  the 


nearer  the  bone-dust  is  placed  to  the  tur- 
nip seed,  the  quicker  does  the  seed  vegetate, 
and  the  more  the  phmt  is  encouraged  togrow. 
In  sowing  by  hand,  the  manure  is  not 
placed  near  the  seed,  in  so  far  as  the  sower 
knows ;  and  when  the  seed  is  sown  by  it- 
self, after  the  bone-dust  has  been  covered 
up  by  the  drill,  the  sowing-machine  is  as 
likely  to  deposit  some  of  it  away  from, 
as  near  the  manure,  and  hence  an  irregular 
braird  may  be  the  consequence.  Bone- 
dust,  though  in  contact  with  turnip  seed, 
does  not  afiect  its  vitality.  Guano,  on 
the  contrary,  affects  the  vitality  of  seeds, 
and  should  therefore  be  applied  by  the  hand 
at  a  diflerent  time  from  sowing  the  seed. 

3231.  The  effect  on  the  soil  of  so  small 
a  quantity  of  bone-dust  is  surprising.  I 
have  lifted  a  portion  of  the  manured  soil 
of  a  drill  with  my  hand  before  the  turnip- 
seed  had  germinated,  and  felt  it  very  warm, 
and  found  it  agglutinated  together  in  a 
lump  with  a  greasy  matter,  and  the  lump 
interspersed  partly  with  a  white  mould, 
and  partly  with  minute  fibres  of  plants. 
When  the  turnip  seed  germinates,  which 
it  will  do  in  8  or  10  days,  according  to  the 
state  of  the  weather,  its  radicle  strikes 
into  the  greasy  mass  of  earth,  and  sends 
out  an  immense  number  of  white  fibres 
around  and  througli  it.  Its  cotyledons 
then  expand  upwards,  in  two  rudimentary 
smooth  leaves,  and  immediately  thereafter 
the  two  true  leaves  appear  ;  and  these  last 
are  called  rough  leaves,  because  they  feel 
rough  on  account  of  the  small  sharp  spiculae 
which  cover  the  surface  of  every  leaf  of 
the  common  turnip.  The  rudimentary 
leaves  of  the  Swedish  turnip  are  not  rough 
but  smooth,  the  plant  not  being  a  true 
turnip^  but  a  species  of  cabbage,  which  all 
have  smooth  leaves.  They  are,  neverthe- 
less, termed  the  rough  leaves.  The  smaller 
bone-dust  is  ground  the  more  active  it  is 
as  a  manure,  because  it  then  mixes  most 
intimately  with  the  soil,  though  its  action 
continues  a  shorter  time  ;  and,  on  the  other 
hand,  large  or  drilled.,  or  inch-bones,  as 
they  are  called,  remain  longer  in  tlie  soil 
undecomposed,  but  produce  less  immediate 
effect.  On  these  accounts,  bone-dust  is  the 
more  valuable  manure  for  turuips,  and  inch 
bones  for  the  cereal  crops. 

3232.  A  better  method  than  using  bone- 
dust  alone,  as  a  manure  for  turnips,  is  to 
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apply  it  in  conjunction  with  farm-yard  dung. 
The  henefit  accruing  from  tlie  combination 
of  the  two  manures  is,  that  the  bone-dust 
promotes  the  quick  germination  of  the  tur- 
nip seed,  and  sujtports  the  phint  until  it 
sends  its  roots  downwards,  where  it  finds 
the  dung  ready  to  sustain  its  future 
growth.  The  quantity  of  farm-dung,  when 
thus  used,  is  reduced  to  10  or  12  tons, 
and  the  bone-dust  to  8  bushels  the  acre. 
Tlie  result  is  generally  very  satisfactory; 
and.  even  on  strong  clay  soils,  a  cr.'p  of 
swedes  may  be  raised  with  this  mixture 
of  manures.  The  seed  and  bone-dust  are 
sown  with  the  bone-dust  sowing-machine, 
fig.  2.5!.»,  taking  care  not  to  dip  the  coulters 
60  tlcep  as  to  disturb  the  dung  below,  which 
should  have  been  well  rotted,  and  covered 
in  with  the  drills  formed  in  the  double 
method,  (2397.) 

32.33.  Of  late  it  has  been  deemed  better 
to  use  btme-dust  in  combination  with  sul- 
phuricacid,  orrathertheoilof  vitriol  as  sold 
in  the  shops,  than  by  itself,  or  with  farm- 
yard dung.  The  effect  of  the  action  of  the 
acid  on  the  bones  is  to  reduce  them  to  a 
pulpy  mass,  which  is  made  in  this  manner: 
— 3Ii.\;  a  givenquantity  of  vitriol  witli  twice 
its  bulk  of  water,  in  any  convenient  ve.*sel, 
■when  the  mixture  will  evolve  a  consider- 
able degree  of  heat.  Put  into  a  large  tub 
or  trougii  double  the  weight  of  bone-dust 
as  of  acid  u.-'ed,  and  pour  the  mixture  of 
acid  and  water  gradually,  and  by  times, 
over  it.  An  a(;ti(m  will  soon  be  observed 
arising  from  the  escape  of  carbonic  acid 
gas,  and  in  time,  on  stirring,  the  bone- 
dust  will  be  entirely  dissolved,  and  form 
a  mass  with  the  acid  and  water.  The 
mass  may  be  dried  with  riddled  sawdust, 
dry  ashes,  or  fine  dry  vegetable  mould  ; 
and  the  granulated  powder  thus  juepared, 
may  be  sown  eitherby it>elf,  or  in  combina- 
tion with  farm~y;ird  dung,  with  the  bone- 
dust  sowing-machine,  fi^'.  2.)!).  Uncrushed 
bones  will  answer  the  purpose  as  well  as 
crushed,  but  the  acid  will  take  much  longer 
time  to  act  upon  them. 

3234.  The  material  thus  obtained  has 
been  called  the  superphosphate  of  lime,  but 
a  more  correct  name  would  be  suljihatd 
hones.  It  is  found  to  have  a  greater  power 
of  raising  turnips  on  clay  soils  than  bone- 
dust.  No  doubt  bone-<lust  operates  more 
beneficially  on  light  (347)  thau  on  heavy 


soils,  (346 ;)  and  if  a  substance  can  be 
easily  made  which  will  secure  a  crop  of  tur- 
nips on  heavy  laud,  it  is  a  very  valuable 
commodity. 

323.5.  Sulphated  bones  may  be  used 
alone  in  raising  turnips,  or  in  conjunction 
with  fiirm-yard  dung.  When  used  alone, 
perhaps  200  lb.  of  bones  and  100  lb.  of  oil 
of  vitriol  may  suffice  for  an  acre,  for  the 
quantity  has  not  yet  been  definitively 
settled  by  experiment;  but  it  is  better  to 
use  it  with  farm-yard  dung,  when  10  or  12 
tons  of  dung  and  Icwt.  of  bones,  with  .56  lb. 
of  vitriol,  will  be  sufficient  for  the  acre  to 
raise  a  fair  crop  on  comparatively  heavy 
land. 

3236.  x\ccording  to  some  experiments 
made  by  Mr  Pusey,  and  at  his  request  by 
others,  it  would  appear  that,  wheu  bones 
have  been  fermented  with  coal-ashes  and 
even  pure  sand,  their  efficacy  is  stronger 
than  in  the  form  of  dust,  probably  from  the 
fermentation  disintegrating  the  b^uies  to 
the  smallest  degree,  and  thereby  rendering 
them  more  ea.sily  mixed  with  the  soil.  The 
method  of  fenuenting  bone-dust  in  this 
manner  is  to  mix  4  cai  t-loads  of  bones  with 
as  many  of  sand,  or  mould,  or  sawdust, 
in  a  flat-topj)ed  heap.  The  bones  should 
be  thoroughly  drenched  with  water,  and 
the  other  materials  moistened.  In  a  few 
day.s,  such  a  heat  will  be  generated  in  the 
heap  as  to  render  it  unbearable  by  the 
hand.  As  the  outside  of  the  heap  will  not 
be  heated  so  much,  it  should  be  covered 
with  sand.  Whether  the  heat  should  be 
allowed  to  die  out  before  the  heap  is  used 
is  a  point  still  unascertained,  but  a  large 
heaj)  makes  better  manure  thau  a  small 
one ;  so  do  unboiled  and  fresh  bones,  than 
boiled  or  stale  ones.  Large  bones  may  be 
reduced  by  fermentation  in  this  way,  by 
turning  the  heaj)  over  at  the  end  of  a 
fortnight  and  watering  it  afresh,  and  at  the 
end  of  a  month  very  few  whole  bones  will 
remain.  Broken  bones  will  of  course  be 
more  quickly  reduced  than  whole  ones. 

3237-  Should  this  method  of  reducing 
bones  prove  successful,  it  is  a  much  cheaper 
and  simpler  mode  of  doing  so  than  with 
vitriol.  A  farmer  tried  a  comparative 
experiment  for  Mr  Pu-se}',  and  found  that 
4  bushels  of  fermented  bones  gave  the 
same  yield  of  swedes  as  16  bushels  of  bone- 
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dust  unprepared,  and  2  bushels  of  snl- 
phated  bones.  Mr  Pusey  himself  found 
by  experiment,  that  8g  bushels  of  heated 
bones  and  sand,  at  a  cost  of  £l,  Os.  yd., 
yielded  13j  tons  of  turnips;  vhile  1?  bush- 
els of  bone-dust,  at  a  cost  of  £2,  6s.  9d., 
and  4|  bushels  of  sulphated  bones,  at  a  cost 
of  £l,  2s.  9d.,  only  yielded  1.3|  and  14} 
tons  respectively  ;  and  he  also  found  that, 
by  increasing  all  those  quantities  one-half, 
no  greater  results  were  obtained.* 

3238.  Guano  has  proved  itself  an  excel- 
lent uianure  for  turnips,  and  being  as  easily 
procured,  and  as  easily  carried  and  apjilied 
as  bone-dust,  it  has  become  a  very  favourite 
manure,  and  is  more  generally  applicable 
to  every  class  of  soil  than  bone-dust.  It 
cannot  be  applied  by  machine,  on  account 
of  its  clammy  state  as  sold  in  the  market; 
but  it  may  be  sown  by  hand  out  of  a 
sheet  like  corn,  and  it  may  be  mixed  with 
dry  ashes  or  mould.  When  used  by  itself, 
5  cwt.  the  acre  are  required.  AVhen  used 
in  conjunction  with  farm-yard  dung,  3  cwt. 
the  acre  will  suffice. 

3239.  When  applied  with  farm  dung, 
the  land  receives  a  different  treatment  than 
when  bone-dust  is  used.  After  the  dung 
has  been  spread  in  the  drills.  (2749  and 
2750,)  the  grass-seed  harrow,  fig.  232,  is 
passed  a  single  time  along  the  drills, 
which  has  tiie  effect  of  drawing  some 
of  the  soil  off  the  drills  upon  the  dung. 
The  guano  is  then  sown  by  lip.nd  over  the 
harrowed  drills,  at  the  rate  of  3  Cwt.  to  the 
acre,  and  it  does  not  come  directly  in  con- 
tact with  the  dung,  though  it  is  scattered 
over  the  surface  of  the  ground.  Instead  of 
the  harrows,  I  have  seen  it  recommended 
to  employ  a  sort  of  scraper,  which  extends 
across  two  drills,  having  two  bars  of  wood 
shod  with  iron,  which,  on  being  drawn 
forward  by  a  horse,  scrapes  the  earth  from 
the  top  of  the  drills  ui)on  the  dung  in  the 
bottom.  Such  a  device,  I  have  no  doubt, 
will  answer  the  purpose,  but  it  possesses 
no  advantage  over  the  grass-seed  harrows. 
The  drills  are  then  set  up  iu  the  double 
method,  (2397,)  and  the  turnip  seed  is 
sown  with  the  common  drill,  fig.  2-54, 
Avhich  finishes  the  work. 

3240.  It  is  not  an  unusual  practice  in 


England  to  sow  turnips  broadcast  on  the 
Jlat  ground,  instead  of  on  drills,  as  in  Scot- 
land ;  and  the  reason  I  have  heard  stated 
in  vindication  of  the  broad-cast  method  is, 
that  it  resisted  thebad  effects  of  drought  on 
the  land  in  summer.  No  doubt  excessive 
drouirht  in  summer  is  inimical  to  the  full 
development  of  the  turnip,  and  it  is  on  this 
account  that  the  turnip  crop  fails  so  "fre- 
quently in  Germany;  but,  for  my  part,  I 
cannot  see  how  a  broad-cast  crop  can  screen 
the  ground  from  drought  more  effectually 
than  one  in  rows,  since  the  plants  have 
to  grow  and  be  thinned  out  to  proper  dis- 
tances, and  the  ground  stirred  to  get  rid 
of  weeds,  in  both  cases :  and  as  the  weed- 
ing is  done  by  hand  instruments  in  the 
case  of  the  broad-cast  crop,  it  is  not  so 
effectually  done  as  with  horse-hoes  in 
the  crop  iu  rows.  The  dung,  being  spread 
broad-cast  for  a  broad-cast  crop,  cannot 
promote  the  growth  of  the  crop  at  its  early 
stage  so  well  as  when  deposited  in  rows; 
and  I  think  it  cannot  admit  of  doubt, 
that  the  same  quantity  of  manure  placed 
immediately  under  the  seed  should  pro- 
mote the  growth  of  the  young  plant  more 
rapidly  than  when  spread  over  a  large  sur- 
face of  ground.  Now  it  must  be  admitted, 
as  regards  the  turnip  plant,  that  the  more 
rapidly  it  gntws  in  its  early  stage,  tlie  more 
quickly  it  will  cover  the  ground  from 
drought,  and  be  beyond  the  reach  of  in- 
sects— as  it  is  well  known,  in  regard  to  the 
habits  of  those  which  attack  the  turnip, 
that  they  become  innocuous  after  the  full 
development  of  the  leaves.  I  <lo  n  jt  think 
that  the  sowing  of  turnips  in  drills  renders 
them  invulnerable  to  the  attack  of  insects, 
or  the  injury  of  drought ;  but,  these  effects 
being  seasonal,  the  drill  system  places  the 
crop  more  immediately  under  the  control 
of  the  cultivator,  inasmuch  as  it  secures  to 
him  the  whole  powers  of  the  manure  at 
once,  and  enables  him  to  clean  the  soil  in 
the  shortest  time  with  the  assistanceof  horse 
labour.  Besides,  the  period  of  sowing  the 
crop  should  be  chosen  .so  as  to  avoid  such 
casualties.  If  drought  is  too  great  in  July, 
or  insects  too  powerful,  the  crop  should  be 
sown  earlier,  and  though  it  should  reach 
maturity  sooner  than  desired,  it  may  be 
stored  until  the  season  of  consumption 
arrives;  or  it  might  be  sown  later,  as  in 
August,  when  the    genial  climate  of  the 
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south  of  England— where  the  nights  are 
warm  as  well  as  the  day,  affording  every 
daythe  growthuf  two  ordinary  daysin  Scot- 
laixl,  where  the  nights  are  always  cold— in 
sufficient  time  to  mature  tlie  crop  hefore  the 
end  of  Octoher,  which  is  as  early  as  the 
turnip  crop  is  required  for  consumption 
in  that  part  of  the  country— the  grass 
till  theu  continuing  good.  Were  the 
soil,  too,  properly  cleaned  hefore  the  crop 
is  sown,  comparatively  little  labour  would 
be  reipiired  to  keep  the  ground  free  of  weeds 
in  summer,  and  the  drought  would  not 
theu  have  much  effect  upon  it.  To  ren- 
der the  culture  varied,  part  of  the  turnip 
crop  might  be  taken  after  winter  vetclies, 
which,  on  being  cleared  off  the  ground  in 
time  by  feeding  sheep,  or  by  cutting  for 
forage,  would  allow  the  land  to  receive  a 
short  fallowing  before  the  end  of  July. 

3241.  Nor  is  the  much  earlier  fallowing 
and  cleansing  of  the  turnip  land  imprac- 
ticable in  England,  since  the  corn  crops  are 
frequently  cleared  from  the  fiehls  by  the 
end  of  August,  when  the  stubble  could  be 
broken  up,  harrowed,  cross-phmghed, clean- 
ed, drilled,  and  even  dunged,  before  the 
arrival  of  winter,  as  has  been  proved  in 
Scotland,  by  the  practice  of  Mr  James 
Scougall,  at  Balgone,  East  Lothian,  on  the 
farm  of  Sir  George  Grant  Suttie,  Bart.,  in 
the  autumn  of  1841,  when  he  drilled  and 
dunged  good  turnip-land,'  at  32  inches 
apart  in  the  drill,  and  otherwise  finished 
its  tillage.  Purple-top  swedes  were  sown 
on  the  10th  of  May  1842,  the  plants  thin- 
ned to  15  inches  apart,  and  the  matured 
crop  was  drawn  and  stored  by  the  middle 
of  September  following,  when  the  ground 
was  sown  with  wheat.  On  comparing  the 
produce  of  this  mode  of  culture  with  the 
usual  one  of  working  the  turnip-land  in 
spring,  and  at  the  usual  distance  of  28 
inches  between  the  drills  and  12  inches  be- 
tween the  plants,  the  ground  prepared  in 
autumn  yielded,  in  429  links  measured 
along  a  drill,  82  stones  of  turnips,  where- 
as the  land  worked  in  spring  yielded  only 
58  stones,  whilst  the  number  of  turnips  in 
the  82  stones  was  only  238,  and  that  in 
the  58  stones  was  276 — making  each  tur- 
nip 4  lb.  13  oz.  in  the  former,  and  only 
2  lb.  15  oz.  in  the  latter  number.  A  single 
horse-load   of  turnips   selected   from  the 


ground  prepared  in  autumn, only  numbered 
141  roots,  and  weighed  as  much  as  109 
stones,  showing  the  weight  of  each  root  to 
be  10  lb.  13  oz.*  This  instance  proves 
that  land  for  Swedish  turnips  nuiy  be 
prepared  in  autumn,  and  a  heavy  crop 
obtained  on  drills  as  wide  as  32  inches, 
and  from  plants  15  inches  apart. 

3242.  A  somewhat  similar  success  at- 
tended the  trial  of  raising  turnips  on  strong 
clay-land,  at  ordinary  distances,  by  Mr 
Peter  Thomson,  Peffermill,  near  Edin- 
burgh. As  soon  as  the  ground  was  cleared 
of  tares,  he  cross-ploughed  it  with  a  deep 
furrow  early  in  October  ;  harrowed, 
grubbed,  and  drilled  it  in  the  single 
way,  (2389,)  at  28  inches  asunder,  but, 
owing  to  the  unfavourable  state  of  the 
weather,  was  prevented  applying  the  dung 
until  December  and  January,  when  32  single 
horse-loads  tlie  acre  of  street  manure  were 
covered  in  with  the  common  plough.  In 
March,  the  ground  was  found  in  a  fine 
state,  bat,  as  it  was  rather  foul  with  weeds, 
the  drills  were  harrowed  a  double  tine,  the 
soil  stirred  between  them  with  the  drill 
grubber,  fig.  2()2,  and  set  up  with  the  double 
mould-board  plough,  for  forming  drills,  fig. 
214,  and  again  set  up  by  the  same,  just 
before  sowing  the  seed  of  the  green-top 
yellow  turui))  on  the  l.)th,  and  of  tlie  white 
globe  on  tlie  25th  and  26th  of  May.  The 
yield  in  autumn  was  32  tons  of  turnips  the 
acre,  including  tops.  The  field  had  been 
dunged  five  years  before,  and  twice  since 
top-dressed  with  8  bags  of  4  bushels  each 
of  soot  to  the  acre.t  Were  such  modes  of 
cultivating  tlie  turnip  adopted  in  the  south 
of  England,  I  have  no  doubt  certain  and 
abundant  crops  would  be  raised  in  spite  of 
drought  and  insect.?,  and  the  slovenly  prac- 
tice of  broad-cast  culture  give  way  to  the 
more  scientific  mode  of  the  drill  sys- 
tem. After  all,  it  has  never  yet  been 
proved  that  broad-cast  sowing  prevents 
the  turnip  plant  from  being  affected  either 
by  drought  or  insects. 

3243.  On  strong  soils  it  is  difficult  to 
obtain  a  braird  of  turnips  in  a  dry  season, 
on  account  of  the  hard  and  cloddy  state  of 
the  surface  of  the  drills,  which  is  generally 
induced  by  the  land  having  been  ploughed 
in  early  spring   in  a  rather  damp  state, 
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and  becoming  hardened  by  subsequent 
drought  in  May.  In  these  circumstances 
it  not  unfrequeutly  happens  that  the  plants 
come  up  in  a  puny  state,  and  very  scantily, 
and  are  afterwards  devoured  by  the  flea- 
beetle,  so  that  the  land  is  re-sown  with 
white  turnips  in  June. 

3244.  To  avoid  such  serious  incon- 
veniences, it  has  been  recommended  to 
drill  up  the  land  in  the  beginning  of  win- 
ter, to  dung  it  fully,  and  to  let  it  remain 
in  this  state  all  winter,  to  receive  the 
frost.  lu  the  spring  the  scuffler,  fig.  262, 
is  passed  along  the  drills  to  kill  the  sur- 
face weeds.  The  drills  are  harrowed  a 
little  down  with  the  drill  harrows,  fig.  220, 
a  short  time  hefore  the  sowing  of  the  seed  ; 
and  the  seed  is  then  sown  either  by  itself, 
or  better  with  the  manure-drill,  fig.  259, 
along  with  sulphated  bones,which  act  more 
beneficially  on  strong  soils  than  com- 
mon bone-dust.  By  this  mode  of  treat- 
ing a  strong  soil,  it  becomes  fine  on  the 
surface  by  means  of  the  frost  and  air,  and 
is  in  the  best  state  for  encouraging  a  braird. 
But  it  must  be  borne  in  mind  that  unless 
the  land  be  chan^  it  cannot  be  so  treated ; 
for  were  it  foul  with  couch-grass,  the 
working  and  manuring  of  it  would  so 
encourage  the  growth  of  that  weed,  that 
the  summer  culture  of  the  turnip  plant 
would  be  almost  impracticable. 

3245.  It  has  occurred  to  me,  that  one 
cause  of  the  scanty  braird  of  turnips,  in 
seasons  unfavourable  to  vegetation,  is  the 
too  deep  sowing  of  the  turnip  seed.  The 
coulters  of  most  of  the  turnip-sowing 
machines  are  set  to  go  too  deep  into  the 
soft  ground  of  raised  drills,  and  when  they 
are  also  immovable,  they  cannot  fail  to 
deposit  the  seed  deeper  than  desired  in 
such  drills.  I  have  made  experiments  on 
the  germination  of  turnip  seeds,  sown  at 
different  depths,  the  comparative  results  of 
which  I  will  mention  when  I  come  to  treat 
of  that  interesting  subject. 

3246.  It  may  happen  on  account  of  the 
state  of  the  weather,  or  its  own  condition 
in  regard  to  hardness,  or  to  foulness 
from  weeds,  that  the  ground  cannot  be 
prepared  in  proper  time  for  sowing  the  or- 
dinary kinds  of  turnips  when  it  becomes 
expedient  to  sow  a  kind  which  will  either 
come  to  maturity,  or  stand  the  winter  in  a 


young  state  better  than  the  kinds  in  use. 
As  no  turnip  is  yet  known  which  possesses 
the  latter  property  to  a  greater  degree  than 
the  kinds  in  use,  it  is  requisite  to  sow  a 
kind  which  will  come  early  to  maturity, 
and  this  the  white  stone  turnip  will  do, 
which,  though  sown  late  in  July,will  be  ready 
for  use  by  the  end  of  October.  If  a  few 
very  early  turnips  are  desired,  as  in  Sep- 
tember, the  stone  turnip, sown  immediately 
after  the  white  ones  in  June,  will  afi"ord 
the  supply. 

3247.  It  is  of  importance  to  fix  the  re- 
lative proportions  of  ground  to  be  occupied 
by  the  different  kinds  of  turnips.  If 
turnips  are  to  be  early  begun  to  be  eaten, 
more  white  should  be  sown,  as  they  should 
last  to  the  end  of  the  year ;  and  if  turnips 
are  likely  to  be  late  in  spring  in  being 
consumed,  more  swedes  should  be  sown,  to 
last  four  months.  The  intervening  period 
of  about  a  month  is  occupied  with  the 
yellows. 

3248.  If  it  is  desired  to  manure  a  large 
field  with  sheep  in  the  latter  part  of  the 
season,  the  field  should  be  sown  half  with 
swedes,  and  half  with  yellows,  with  white 
alternating  with  both.  The  yellows  are 
led  off  and  stored,  while  the  white  are 
taken  to  the  steading  to  the  cattle,  leav- 
ing possession  of  the  field  to  the  swedes. 
If  it  is  desired  to  manure  the  field  early 
with  the  sheep,  it  is  sown  with  yellows 
and  white,  and  the  white  are  led  off  to 
the  cattle,  and  the  yellows  left  in  posses- 
sion of  tlie  field.  Thus  the  extent  of  ground 
desired  to  be  occupied  by  any  kind  of  tur- 
nip may  easily  be  arranged,  and  its  manu- 
ring by  sheep  secured  to  that  extent  with 
any  kind  of  turnip  desired. 

3249.  The  young  turnip  plants  may  be 
expected  to  make  their  appearance  above 
ground  in  the  course  of  eight  or  ten  days 
at  soonest,  and  later  if  the  weather  is  un- 
favourable to  vegetation.  When  the  plants 
have  attained  about  3  inches  in  height,  it 
is  time  to  prepare  the  ground  for  their 
being  singled  at  determinate  distances. 
The  first  preparation  is  passing  the  horse- 
hoe  between  the  rows  of  plants. 

3250.  Horse-hoe  or  Scuffler.  —  The 
double  mould-board  plough,  fig.  209,  is 
convertible   into  a  scuffling  or  cleansing 
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plough,  or  horse-hoc.  To  effect  this,  the  262,  is  formed  ;  the  portions  of  the  beam 
hin"e-iiins  of  the  mould-hoards  are  vvitli-  and  handle  heini:  out  off,  and  the  remain- 
drawn,  and  the  mould-boanls  removed,  inir  portion  of  the  beam  is  o,  and  of  the 
when  the  implement  represented  by  fig.  handles,  are  6  6,  exhibiting  also  their  junc- 


Fig.  262. 


THE  BODY  OF  THE  DOUBLE  MOl'LD  BOARD  ALTERED  TO  A  SCUFFLING  PLOUGH. 


tion  with  the  tail  of  the  beam.  The  body 
frame  <:  c  is  of  an  irregular  rhomboidal 
form,  whereof  the  front  bar  d  forms  the 
shield,  and  the  lower  bar,  the  sole-shoe  in. 
The  two  wing  bars  g g  are  jointed  to  a  stud 
that  proiects  from  tlie  beam  on  each  side 
at  k.  A  quadrant  bar /is  attaclied  to  the 
two  stilts  at/,  and  tlie  ends  of  the  wing- 
bars,  having  a  mortise  formed  to  receive 
the  quadrant,  are  moved  upon  this  to  any 
required  width,  and  secured  by  the  screws 
»  t.  A  seconil  mortise  is  punched  in  each 
wing-bar  to  receive  the  scuffling  coulters 
h  h,  which  are  thinned  off  to  a  knife-edge 
in  front,  and  bent  inward  below  till  tlie 
points  stand  6  inches  to  the  right  and  left 
of  the  shanks.  A  double-feathered  share 
e  is  fitted  to  the  head  d  of  the  body-frame, 
which  completes  this  simple  horse-hoe,  and 
the  change  from  the  one  state  to  the  other 
IS  effected  iuafew  minutes,  for,  m  return- 


ing it  to  the  double  mould-board  state, 
it  is  only  necessary  to  remove  the  scuf- 
flers  gg  and  /i/i,  and  the  feathered  share  e. 

3251 .  The  effect  of  this  horse-hoe  in  the 
soil  is  to  loosen  the  earth  between  the 
rows  of  drills,  or,  if  foul,  to  under-cut  all 
the  weeds  that  exist  in  that  space,  or  to 
snch  breadth  as  the  two  scufflers  /i  h  may  be 
set ;  the  upright  part  of  these  coulters  per- 
forming a  species  of  paring  along  the 
sides  of  the  two  contiguous  rows.  If  the 
land  is  in  good  order,  and  tolerably  clean, 
stirring  it  with  this  scuffler  will  be  sutfi- 
cient ;  but  if  overrun  with  wee<ls,  one  or 
other  ef  the  drill -harrows  or  grubbers 
will  be  found  necessary  to  prevent  a  re- 
vegetation  of  the  weeds. 

32.52.  Fig.  263  exhibits  Mr  Wilkie's 
horse-hoe  with  parallel  motion,  in  which 


Fig.  2e3. 


wilkib's  horse-hob  with  parallel  motion. 


the  two  back  tines  have  their  tails  jointed,  pivots  placed  in  the  middle  of  their  length, 
a,t  a  b  c  d,  to  two  transverse  parallel  bars,  attached  to  the  tail  of  the  beam.  By  the 
which    traverse    to    a  small  ox-cnt  up(m     motion  »^f  tiiese,  a  perfect  parallelism  of  the 


THE  CULTURE  OF  THE  TURNIP. 


63 


tines  is  preserved,  capable  of  beiug  se- 
cured at  any  required  width  by  piucliing- 
screws.  Tliis  is  the  most  perfect  mode  of 
adjustment  for  the  tines  of  a  hoe  of  this 
construction — three-tined — but  it  does  not 
apply  to  those  of  more  than  three,  and  is 
perhaps  too  refined  for  a  field  implement. 
The  self-cleaning  form  of  the  tines  has  been 
adduced  in  favour  of  this  implement,  but 


the  form  that  may  be  useful  in  a  great 
field-gruhber  is  not  applicable  to  an  im- 
plement such  as  this;  for  it  seldom  occurs, 
and  ought  never  to  be  the  case,  that  a 
drilled  ijreen  crop  is  so  overrun  with  weeds 
as  to  require  a  self-cleaning  tine. 

3253.  T\ieGominondr'dl-prubber,&g. 264, 
is  alight  and  convenient  implement  drawn 


Fig.  264, 


THE  COMMON  DRILL-GRUBBER. 


by  one  horse.  It  consists  of  a  centralbeam 
a  0  c,  the  neck  part  of  which  is  bent  up- 
wards, and  punched  at  the  front  for  the 
passage  of  the  stem  of  the  wheel.  The 
wing-l>ars  b  d,  carry  the  tines  g  g  g-, 
6  in  number,  and  the  central  beam  car- 
ries the  front  tine  at  b.  The  wing-bars 
are  each  furnished  with  a  quadrant-bar 
riveted  into  the  wings  at  rf(/;  the  tail  of 
the  quadrants,  passing  through  the  mortise 
at  c,  are  secured  by  a  pinching-screw  fix- 
ing the  wings  at  any  required  width.  The 
wiiig-harsare  extended  back  ward,  and  bent 
iipi\ards  to  form  the  handles  c  c.  To  the 
point  of  the  beam  is  affixed  a  simple  bridle 
/"with  a  cross-web  and  shackle,  giving  a 
email  range  of  yoke  right  and  left.  The 
front  wheel,  whose  office  is  to  regulate  the 
depth  of  the  grubbing,  is  usually  8  or  !J 
inches  diameter,  and  the  tines  y  are' forged 
witli  duck  feet  slightly  pointing  fdrward. 
In  many  hjcalities  this  implement  is  used 
for  all  the  purposes  of  horse-hoeing,  ex- 
cept the  process  of  paring-or  of  eartliiug 
up  ;  and,  having  cheapness  as  well  as  utility 
as  a  recommendation,  it  is  very  generally 
approved  of.  It  is,  however,  sultject  to 
variety  in  the  different  districts  where  it  is 
employed:  in  some  it  is  shortened  to  b  tiues. 


in  others  lengthened  out  to  9,  and  in  many 
cases  the  tines  are  plain-pointed.  It  is 
frequently  also  made  with  the  tines  stand- 
ing in  a  zigzag  position  ;  but,  except  in 
the  second  pair  of  tines,  this  is  of  little 
importance,  as  those  behind  the  second  are 
suthciently  apart  to  prevent  them  becom- 
ing choked  with  weeds.  Tlie  price  of  this 
grubber  is  about  £2,  10s. 

3254.  In  this  class  of  Implements,  we 
find  a  very  handsomely  constructed  one, 
known  as  Wilkie's  drill gruhbrr  and  har- 
row,  which  is  represented  in  fig.  265.  This 
implement  is  constructed  with  a  beam  a  6, 
and  a  pair  of  handles  c  c  attached  to  the 
tail  of  the  beam,  one  on  each  side.  It  has 
no  proper  body-frame,  hut  is  nierely  a 
skeleton,  the  grubbing  parts  of  it  being  the 
three  tines  or  coulters  c?  e  f.  The  foremost 
onerfissetin  a  coulter-box  in  the  beam, and 
terminates  in  a  dnul)le- spreading  feather 
or  (luck's-foot  point;  the  two  others.  «and 
/.  are  continuations  of  the  two  wings,  which 
are  ca[!aliIeof  adjustment  by  the  (piudrant- 
bir  ^.  The  effect  of  the  tines  on  the  soil 
is  somewhat  similar  to  thar  of  the  ficuftier, 
SlC.  2ii2.  pacing  and  undercutting  ;  but 
tlie  i'iiple'.neut  is  fanrishod  with  an  ;ipj)en- 
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dage  iu  tlie  attached  6-tined  barrow  t,  depth  by  means  of  its  suspenders,  and  to 
wliich  CdJiipletes  the  operation  at  one  turn,  breadtli  by  means  of  its  two  small  quad- 
Tlie   harrow  is  capable   of  adjuetmeiit  to     rant-bars.      The    regulation  of    depth  is 

Fig.  265, 


WILKIE'S  DRILL-GRUBBER  AND  HARROW. 


aided  by  the  wlieel  I  hung  in  the  shears  n, 
which  is  jointed  to  the  beam  at  a,  and  to 
which  also  is  attached  a  shackle  and  hook 
0  for  the  draught.     The  price  is  £4,  15s, 

3255.  In  stiff  soils,  the  broad-feather 
shares  will  with  difficulty  be  kept  in  the 
ground  ;  and,  from  their  great  length  and 
breadth,  will  have  the  effect  of  consolidat- 
ing that  part  of  it  which  they  pass  over, 
into  a  hard  crust.  The  harrow  is  an  im- 
portant part  of  the  implement,  but  adds 
considerably  to  the  draught ;  and  the  im- 
plement, upon  the  whole,  is  too  heavy  for 
one  horse  being  able  to  produce  efficient 
work  with  it.  By  lightening  the  entire 
structure,  and  altering  the  form  of  the  tine, 
it  might  be  rendered  a  very  useful  horse- 
hoe. 

3256.  A  ploughman  is  set  to  work  the 
scuffler,  fig.  262,  and  he  takes  one  of  his 
horses  while  the  other  one  is  resting,  each 
horse  working  one  yoking  every  day  while 
at  this  work.  On  farms  having  a  large 
breadth  of  turnips,  two  scufflers  may  be 
thus  engaged.  As  the  work  of  scuffling 
is  easy  compared  to  ploughing,  the  aged 
liorses,  or  mares  suckling  foals,  are  em- 
ployed at  it.  Should  the  companion  to 
the  mare  with  foal  be  a  horse  or  a  mare 
without  a  foal,  the  mare  and  her  foal  are 
sent  to  pasture,  while  her  companion  works 
all  the  day.  The  steadiest  horses,  in  what- 
ever state  they  may  otherwise  be,  should 
only  be  emploj^ed  at  scuffling,  else  by 
nnsteady  walking  the  implement  may 
cut  up  the  plants  right  aud  left.  The 
ploughman  should  provide  double  reins  to 
the  horse.  In  setting  the  wings  of  the 
scuffler,  the  coulters  should  be  brought  to 


pare  the  soil  from  the  plants  as  near  as 
possible  without  touching  them,  and  the 
drier  and  finer  the  state  of  the  soil,  the 
nearer  they  may  work  to  the  plants. 
In  rough,  and  damp  soil,  the  ck)ds,  raised 
and  disturbed  by  the  coulters,  will  be  apt  to 
fall  upon  the  plants  when  the  coulters  are 
placed  toonear  to  them.  In  scuffling  turnips 
the  ploughman  requires  to  be  constantly 
on  his  guard,  to  guide  the  im])lement  in  the 
middle  space  between  the  row  of  plants  on 
each  side  of  him ;  and  on  entering  and  fin- 
ishing every  landing,  he  should  take  care 
that  the  horse  dues  not  turn  too  sharply 
upon  the  head-ridge,  and  canse  the  coul- 
ters to  cut  off  some  of  the  plants  from  the 
ends  of  the  drills.  Scuffling  admits  of 
walking  at  the  rate  of  tliree  miles  iu  the 
hour  or  more,  aud  is  a  very  ex]>editious 
process,  wheu  the  land  is  pretty  clean. 

3257.  The  scuffling  having  cleared  part 
of  the  ground  in  a  yoking  in  advance,  the 
singling  is  ready  to  commence.  The  im- 
plement used  for  singling  tnrnips  is  repre- 
sented iu  fig.  266,  and  is  named  the  tur- 
nip-hoe.    It  consists  of  a  thin  iron  plate 

Fig.  266. 

J^agjT^fir'  HMi^Miati-r-^Trn"  -ft"  '1  iT* 


THE  TURNIP  OR  HAND  DRAW-HOE. 

a,  faced  with  steel  7  inches  in  length  and  4 
inches  in  breadth,  with  an  eye  ft,  attached  to 
its  u])per  edge  to  receive  the  shaft  c,  usually 
made  of  fir,  to  make  the  implement  as  light 
in  hand  as  possible.  The  shaft  should  not 
exceed  3  feet  in  length,  though  in  some 
parts  of  the  country  it  is  4^  feet,  whilst 


THE  CULTURE  OF  THE  TURNIP. 


65 


in  others  as  short  as  33  inches.  The  shorter 
it  is  the  better  for  the  work,  as  it  enables 
the  field- worker  to  bow  closer  to  the  ground; 
but  as  this  position  is  really  severe  for  the 
back,  tiie  shaft  in  some  places  is  made  as 
hmg  as  to  allow  the  field-worker  to 
stand  nearly  upright,  in  which  position, 
the  eye  and  hand  being  both  far  removed 
from  so  small  an  object  as  a  young  turnip 
plant,  the  worker  cannot  command  the 
implement  so  effectually  in  the  thinning 
process,  as  when  the  hands  are  placed 
nearer  the  working  part  of  the  hoe. 

3258.  The  consequences  are,  that  num- 
bers of  the  plants  are  removed  by  awk- 
ward pushes  of  the  hoe,  and  the  singling 
is  done  very  slow.  Other  forms  of  hoe 
are  in  use,  such  as  the  triangular,  with 
the  handle  attached  to  a  hose  rising  from 
the  centre  of  the  equilateral  triangle.  This 
form  has  been  constructed  on  the  supposition 
that  the  hoe  which  possesses  three  work- 


ing faces  will  last  longer  than  that  which 
has  only  one;  but  the  utility  of  the  im- 
plement is  sacrificed  for  the  sake  of  its 
durability,  as  it  is  evident  that  the  nearly 
square  end  of  the  hoe,  in  fig.  266,  is  much 
more  likely  to  separate  a  bunch  of  turnip 
plants  while  pushing  them  away  from  a 
single  one,  in  a  firm  and  decided  manner, 
than  the  sharp  point  of  a  triangle,  over 
which  tlie  separating  plants  are  apt  to  fall 
upon  the  one  which  it  is  desired  to  retain. 
The  price  of  a  hoe  such  as  in  the  figure 
is  2d.  the  inch  along  the  face,  without  the 
helve,  and  when  made  entirely  of  steel, 
which  is  unnecessary,  it  is  dearer,  while 
the  triangular  hoes  are  4d.  the  inch  round 
all  the  three  faces. 

3259.  The  attitude  of  the  workers,  the 
best  method  of  using  the  hoe,  and  of  arrang- 
ing the  field-workers  at  singling,  is  endea- 
voured to  be  represented  by  fig.  267.  This 
work  is  performed  by  the  field-workers  of 


Fig.  267. 


THE  SINGLING  OF  TURNIPS, 


the  farm,  and  they  are  placed  at  every  2 
rows,  beginning  at  one  side  of  a  field,  the 
first  worker  getting  the  charge  of  the  first 
and  second  drills,  the  second  of  the  third 
and  fourth,  the  third  of  the  fifth  and  sixth, 
and  so  on  with  the  rest  of  the  workers.  The 
reason  for  this  particular  arrangement,  in- 
stead of  giving  a  drill  to  every  worker,  is, 
that  eacli  may  have  sufticient  room  to 
work,  and,  having  2  drills  each,  the  whole 
band  of  workers  have  the  less  seldom  to 
shift  their  ground. 

3260.  It  is  not  easy  to  give  a  short 
account  of  the  mode  of  using  the  hoe  in 
singling  turnips  ;  but  the  following  direc- 
tions may  serve  to  show  the  leading  requi- 
sites to  perform  that  operation  in  the  best 
manner.  On  commencing  to  single  a 
drill  I  m,  a  foot  is   placed  on  each  side 
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of  the  next  drill  i  k,  so  that  the  side  of 
the  worker  is  presented  to  the  drill  to  be 
singled.  The  shaft  of  the  hoe  is  held  near 
its  end  with  one  hand,  while  the  other 
hand,  being  that  of  the  side  in  front,  is 
placed  a  little  in  advance.  The  foremost 
hand  indicates  whether  the  person  is  right 
or  left  handed,  as  it  is  rare  to  find  a 
worker  that  can  single  turnips  equally 
well  with  either  hand.  The  foremost 
hand  is  steadied  by  being  partially  rested 
on  the  bend  of  the  leg  of  the  same  side, 
as  is  particularly  shown  in  the  figure  o. 
The  hoe,  on  its  face  being  held  downwards 
and  in  a  horizontal  position,  is  pushed 
chiefly  by  the  weight  of  the  body  of  the 
worker  against  the  ground  and  the  plants, 
when  as  many  plants  are  removed  along 
with  the  earth  behind  them,  by  the  forward 
push,  as  the  length  of  the  face  of  the  hoe 
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covers;  and  in  this  action  the  plant  des- 
tined to  he  left  single  falls  over  if  tall,  or 
a  little  to  one  side — partly  from  tlie  want 
of  supjiort  of  tlie  other  plants,  ami  jjarlly 
from  takini,'  away  some  of  the  soil  from 
its  root.  The  hody  of  the  worker  is  then 
brou<;iit  back  to  its  former  position,  and 
thns  an  oscillation  of  it  forward  and  back- 
ward is  maintained  in  the  act  of  singling. 
In  pushing  away  the  next  portion  of  the 
plants,  one  side  of  the  hoe  takes  care  not 
to  touch  the  plant  last  singled,  while  its 
other  side  covers  tht  plants  next  to  the 
one  intended  tn  be  left  growing,  which 
also  falls  over,  and  is  left  single,  and  so 
on,  plant  after  plant.  The  leaving  the 
preserved  plant  single  constitutes  the 
dirticulty  of  the  operation  ;  for,  if  attention 
and  dexterity  are  not  both  exercised,  the 
plant  will  be  dragged  up  by  the  roots 
with  the  slightest  hold  by  the  hoe  of  a 
portion  of  a  leaf;  and  although  the  leaves 
are  not  toucheil,  its  stem  or  root  may  be  in- 
tertwined with  those  of  the  adjoining  plants. 

3261.  It  is  found,  that  the  best  mode 
of  avoiding  these  difficulties  is  to  single 
the  plants  hef(jre  the  leaves  of  each  iilantbe- 
comesoniuch  exj)andedas  to  be  confounded 
with  those  of  the  adjoining  plants,  or  the 
stems  become  so  drawn  up  as  to  inter- 
twine with  those  of  the  others.  It  is 
also  found,  that  in  pushing  the  hoe  is  a 
much  more  certain  mode  of  leaving  the 
plants  single  than  iu  drawing  it  towards 
the  worker. 

32fi2.  The  plants  are  represented  on 
their  sides  in  the  row  71  0,  fig.  2(j7.  They 
receive  no  injury  by  falling  over,  and  if 
the  weather  is  at  all  favourable,  they  will 
have  nearly  recovered  their  upright  posi- 
tion hy  the  following  day;  an<l  it  hiis  beeti 
ascertained  that  all  that  portion  of  the 
stem  wliich  was  drawn  ont  of  the  earth, 
being  the  part  left  exposed  above  the 
ground,  is  converted  into  bulb. 

.32';3.  When  the  first  row  has  been 
flinglt'd,  till'  second  is  singled,  by  the  work- 
ers moving  in  the  opposite  direction  from 
the  first  ;  and,  when  the  second  drill  has 
been  singled,  the  bout  is  finished  and  the 
eingling  of  that  part  of  the  crop  completed. 
Thus,  on  going  up  the  drill  /  ;rt,  the 
worker  returns  by  the  drill  k  i  ;  on  going 
up  g  hy  she  returns  by/e;  and  on  going 


up  c  (l,  she  returns  down  l>  a.  All  lh« 
figures  in  the  cut  are  represented  going  up 
singling  the  first  drills  of  their  stints 
of  two  drills  each.  Only  3  figures  are 
introduced  in  the  cut,  but  the  number  of 
workers  employed  dejicnds  on  the  size  of 
the  farm. 

32fi4.  On  shifting  the  workers  from 
one  stint  to  another,  the  worker  next  the 
side  of  the  field  which  has  yet  to  be  singled 
forms  the  pivot  upon  which  the  rest  turn. 
Thus  the  worker  on  the  drill  c  J.  on  finish- 
ing the  drill  b  <f,  shifts  to  the  drill  next  a 
by  not  seen  in  the  cut,  forming  the  pivot 
for  the  rest  to  turn,  the  worker  m  going  to 
the  left  side  of  her,  and  the  worker  0  takes 
up  her  position  on  the  left  side  of  the  worker 
in.  This  alternate  shiftinsr.  whilst  it  keeps 
every  worker  in  her  own  relative  jilace,  and 
prevents  confusion,  divides  the  space  to  be 
gone  over  by  each  worker  every  day  equal. 

326.5.  In  using  the  hoe,  it  is  not  an 
uncommon  practice,  both  in  England  and 
Ireland,  to  make  regular  gaps  with  it  in 
the  rows  of  plants,  and  to  leave  the  singlitig 
to  boys  or  girls  by  the  hand,  who  thus  act 
as  assistants  to  men,  who  form  the  gape 
with  the  hoe.  No  doubt  turnips  may  be 
singled  in  this  way,  but  at  greater  ex- 
pense ;  and  it  intrusts  the  selection  of  the 
plants  to  be  left  single  to  mere  boys  and 
girls,  who  cannot  be  supposed  to  know 
so  well  as  experienced  adults  the  projier- 
ties  which  make  one  plant  to  be  preferred 
to  another.  Indeed,  I  consider  the  em- 
ployment of  beys  and  girls  in  singling 
turnips  a  (piesticmable  policy,  because  they 
cannot  work  as  fast  as  an  experienced 
band  of  fiohl-workers  ;  and  thus  working 
much  slower,  as  might  be  expected  t)f  all 
inexperienced  persons,  they  retard  the  pro- 
gress of  the  wlnde  working  band,  as  these 
wish  not  to  leave  their  young  companions 
very  far  behind.  The  want  of  skill  also 
causes  them  to  destroy  many  ))lants  that 
should  have  been  left,  and  this  is  a  much 
greater  evil  than  retarding  the  work.  Two 
youni:  workers  are  put  for  an  old  one  on 
one  <lrill,  but  this  deranges  the  balance  of 
the  whole  hand,  and  does  not  attain  the 
oltject  ilesired— of  keeping  the  entire  work 
uniform  in  time.  Rather  than  this  should  be 
done,  young  workers  should  be  put  by  them- 
selves in  another  part  of  thesameoranother 
fiehl.     Girls  must  acquire  a  knowledge  of 
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this  work,  to  make  them  expert  when  they 
become  workers;  but  to  accjuire  their  know- 
ledge they  should  at  first  be  placed  in  a 
part  of  a  field  which  oflers  peculiar  facili- 
ties for  singling,  such  as  a  smooth  state 
of  the  ground,  and  the  most  proper  age  of 
the  plants ;  and  so  circumstanced  they 
should  learn  to  single  at  leisure,  from  in- 
structions received  fi"om  an  experienced 
worker  who  superintends  their  work. 

3266.  Singling  turnips  should  only  be 
prosecuted  when  the  ground  is  dry,  and 
the  plants  themselves  also  dry,  as  they 
then  separate  from  one  another  and  from 
tlie  ground  more  readily.  Whenever  the 
ground  becomes  cloggy  on  the  hoes,  even 
with  a  slight  shower,  the  work  should  be 
suspended  until  it  again  becomes  dry 
enough. 

3267.  In  Scotland  the  distance  between 
the  rows  of  turnips  has  been  fixed  on,  con- 
ventionally no  doubt,  at  27  inches,  which 
is  a  very  convenient  distance  for  drilling 
up  the  land  in  the  first  place,  with  the 
common  or  double  mould-board  plough  ; 
for  dunging  it  with  the  ordinary  tilt  cart 
of  the  common  width  between  the  wheels  ; 
and  for  working  the  implements  employed 
in  turnip  culture,  such  as  the  sowing  drills, 
and  the  succeeding  scufflers  and  drill-har- 
rows. On  a  consideration  of  the  size  of 
the  bulbs  of  turnips,  and  the  nature  of  the 
respective  kinds  of  turnips  cultivated,  the 
distances  fixed  on  between  the  plants  in 
the  drill  are  12  inches  between  the  plants 
of  Swedish  turnips,  and  9  inches  between 
those  of  yellow  turnips  and  white  globes. 
Where  tlie  soil  is  naturally  fertile,  and 
sheltered,  and  known  to  promote  vegeta- 
tion generally  in  a  luxuriant  manner,  those 
distances  may  be  increased  to  the  manifest 
enlargement  of  the  plants  and  bulbs — so 
that  the  matter  of  distance  must  be  left  to 
be  fixed,  in  each  case,  by  the  judgment  of 
the  farmer,  in  the  circumstances  in  which 
the  particular  crop  is  placed. 

3268.  From  what  I  have  said  of  the 
effect  of  1  or  2  inches  between  the  turnips 
decreasing  the  weight  of  a  crop  by 
several  tons  per  acre,  in  (87H,)  tlie  sin- 
gling of  this  crop  ought  to  be  regarded 
as  one  of  the  most  important  operations 
that  demands  yonr  attention.  If  you 
wish  to  single  the  plants  of  white  globe 


turnips  to  a  distance  of  9  inches,  and  of 
those  of  Swedes  at  12  inches,  the  first 
consideration  is,  whether  the  plants  have 
brairded  so  equally  over  the  field  as  to 
allow  you  to  preserve  those  distances 
between  them.  Being  satisfied  that  the 
germination  of  the  seed  is  pretty  equal 
over  the  field,  it  ought  to  be  your  endea- 
vour to  single  the  plants  at  the  stated 
distances  of  i)  inches  for  white  glohes,  and 
of  1 2  inches  for  swedes.  The  hoe,  fig.  266, 
commonly  in  use  is  7  inches  long  in  the 
mouth,  so  in  either  case  plenty  of  room  is 
left  for  tlie  hoe  to  play  between  the  jdants. 
If  care  ircre  renlly  bestowed  in  the  use  of 
the  lioe,  there  cannot  be  adoubt  but  that  the 
plants  would  grow  at  the  stated  distances, 
and  produce  as  weighty  crops,  at  the  res- 
pective weights  of  bulb,  as  are  indicated 
in  the  table  in  (877-)  In  like  manner, 
were  the  after  hoeings  of  the  crop  to 
receive  as  much  attention,  no  cutting 
away  the  single  plants,  and  no  making 
of  blanks  would  occur,  and  the  estimated 
weight  of  the  crop  would  be  realised  in 
every  case.  But  instead  of  bestowing 
caie,  field-workers  are  too  often  left  to 
themselves — when  talking,  the  proverbial 
failing  of  women,  occupies  their  attention 
more  earnestly  than  the  work  intrusted 
to  them.  Plants  are  pushed  away  with- 
out regard  to  the  space  left  between  them ; 
and,  even  when  superintended,  many 
women  are  so  disingenuous  as  to  stick  the 
plants  they  cut  into  the  places  they  grew 
on.  In  gravelly  soil  it  is  difficult  for 
the  best  workers  to  use  the  hand-hoe 
well,  as  a  corner  will  sometimes  slip 
oft"  a  small  stone,  and  cut  through  or 
remove  a  plant  against  the  will  of  the 
worker.  In  all  stony  soils  particular  atten- 
tion is  required  in  the  sin^iling  and  hoeing 
of  the  turnip  plants.  Instead,  therefore, 
of  stewards  being  anxious  merely  to 
gather  a  large  number  of  field- workers  to 
the  singling  of  the  turnips,  their  anxiety 
should  be  evinced  to  obtain  a  number  of 
practised  hands,  in  whom  they  can  place 
confidence  for  their  attention  and  skill. 

3269.  Should  blanks  occur  in  the  ger- 
mination of  swedes,  either  from  loss  of 
vitality  in  the  seed,  or  from  the  effects  of 
the  weather,  tliey  may  be  filled  up  by 
transplanting  those  taken  out,  which  will 
grow  aa  well  as  the  connnon  cabbage; 
but  the  true  turnip,  the  white  globe  or 
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yellow,  does  not  transplant,  and  any 
attempt  to  fill  up  blanks  with  then)  «.niy 
ends  in  disappointment,  Wlien  first  intpu- 
duced  into  this  country,  the  plants  of 
8wedes  were  raised  from  seed  sown  in 
the  garden,  and  afterwards  transplanted 
in  the  field;  but  any  such  preparation 
is  unnecessary,  as  the  best  of  those  which 
were  pushed  away  in  the  singling  are 
taken.  I  have  repeatedly  tried  to  fill 
up  blanks  in  drills  with  carefully  removed 
plants ;  and  although  most  of  them  grew, 
they  never  attained  the  size  of  those  raised 
direct  from  the  seed.  Mr  Howison  of 
Crossburn  House,  Lanarkshire,  adopted  a 
mode  of  transplanting  swedes  on  strong 
land,  which  deserves  attention,  and  may 
be  extensively  practised  in  a  season  un- 
favourable to  the  growth  of  the  swedes 
on  such  soil.  "  In  an  open  piece  of 
ground,"  says  Mr  Howison,  "I  raise  drills 
at  the  distance  of  12  inches  from  centre  to 
centre,  in  each  of  which  I  place  a  layer 
of  short  dung,  closely  laid  on,  on  which  the 
turnip-seed  is  pretty  thickly  sown,  and 
afterwardscovered  with  i  inch  of  fine  mould. 
The  breadth  of  the  drills  at  top  should  not 
be  more  than  4  inches,  so  that  the  earth 
and  plants  may  be  more  completely  lifted 
together  by  the  spade,  when  to  be  trans- 
planted. The  time  of  sowing  should  be 
regulated  according  to  the  purposes  in- 
tended ;  and  as  a  fall  of  ground  converted 
into  drills  will  produce  plants  sufficient  for 
transplanting  3  or  4  acres,  it  is  better 
always  to  have  a  superabundance.  As  to 
the  best  age  for  taking  up  the  plants,  I 
have  found  no  difference  in  their  success 
from  tlie  time  they  have  got  their  proper 
leaves,  until  they  are  3  or  4  months  old ; 
however,  those  intended  to  remain  long, 
should  be  thinned  out  in  the  rows.  I 
need  scarcely  mention,  that  in  dry  weather 
they  should  be  carefull}'  watered,  which  in 
so  small  a  space  can  easily  be  done.  Hav- 
ing provided  a  wheel-barrow,  a  garden 
spade,  and  a  couple  of  flower-pot  saucers  of 
a  large  size,  I  with  the  spade  lift  up  its 
breadth  of  one  of  the  drills,  taking  care 
that  the  spade  enters  below  the  roots  of 
the  plants.  This  spadeful  is  then  care- 
fully placed  in  the  barrow,  and  the  same 
operation  is  repeated  until  the  quantity  of 
plants  wanted  is  taken  up.  When  that  is 
done,  they  are  then  removed  in  the  bar- 
row to  the  field,  where  they  are  trans- 
planted with  the  implements  above  men- 


tioned. It  is  necessary  for  expedition 
that  two  persons  be  employed  in  the 
transplanting — one  to  prepare  the  plants, 
the  other  to  transplant  them.  One  spade- 
ful is  then  taken  from  the  barrow,  and 
with  a  knife  divided  into  three  or  four 
pieces,  one  of  which  is  taken  into  the 
hand  and  carefully  drawn  asunder,  so  as 
to  lay  open  the  roots  of  the  plants  with  as 
little  injury  to  them  as  possible,  and  tak- 
ing hold  of  the  leaves  of  the  one  that 
appears  uppermost,  draw  it  gently  out 
with  as  many  of  the  little  balls  of  earth 
and  dung  adhering  to  its  tender  roots  as 
practicable,  and  place  it  in  one  of  the 
saucers.  In  this  way,  when  the  saucers 
have  been  carefully  filled  with  the  plants 
laid  in  regular  rows,  the  transplanter 
may  commence  his  operations.  He  should 
then,  with  a  short  dibble  not  thicker  than 
his  finger,  make  a  hole  which  should  only 
reach  to  the  dung ;  and  then  lifting  up  a 
plant  by  its  leaves  drop  it  into  the  hole, 
and  with  the  fingers  of  both  hands  press 
the  earth  gentl}'  around  it.  In  this  way 
two  drills  may  be  planted  at  the  same 
time.  His  follower  with  the  barrow  will 
be  able  to  supply  him  with  prepared  plants; 
and,  from  my  experience,  the  two  men 
should  be  able  to  finish  one  rood  of  ground 
in  the  course  of  the  day,  if  the  plants  are 
8  inches  distant  from  each  other.  I  may 
here  warn  the  transplanter  against  using 
plants  that  have  not  one  or  more  balls  of 
dung  or  earth  adhering  to  their  roots ;  for 
if  he  does,  the  chance  of  their  growinj; 
will  be  very  small."  The  advantages 
attending  this  mode  of  transplanting 
swedes  are  stated  by  Mr  Howison  to  be 
three: — "It  enables  the  farmer  to  fill  up 
the  blanks  of  a  turnip  or  potato  field  with 
good  plants  of  swedes.  It  is  more  certain 
of  procuring  a  crop  than  sowing  the 
turnips  over  again :  this  was  exemplified 
on  the  farm  of  Green  Burnside,  Lanark- 
shire, in  1S39,  tenanted  by  Mr  James 
Cassie,  when  in  October  of  that  year 
the  crop  that  had  escaped  the  ravages  of 
the  fly  was  excellent;  the  transplanted 
very  good,  but  the  turnips  not  so  large  in 
general  as  the  first.  The  third  advantage 
is,  that,  although  sown  on  the  same  day  as 
the  others  were  transplanted,  none  attained 
the  size  of  an  egg,  which  I  believe  is 
always  the  case  with  late-sown  turnips, 
although  the  result  is  difficult  to  be 
accounted  for.    I  may,  in  conclusion,  men- 
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tion  another  advantage,  that  it  is  best 
performed  in  wet  weather  when  all  other 
fiekl-labour  is  at  a  stand.  I  consider 
rainy  and  cloudy  weather  as  of  the  utmost 
importance  to  successful  transplanting;  and 
so  much  so,  that  I  prefer  waiting  weeks  to 
attempting  it  in  sunny  and  dry  weather.''* 

3270.  The  quantity  of  work  done  in 
singling  turnips  varies  in  different  parts  of 
the  country.  In  the  midland  counties  of 
Scotland  it  is  estimated  to  take  3  women 
to  single  1  Scotch  acre  in  a  day  of  10 
hours,  and  there  the  long-shafted  hoes  are 
in  general  use,  and  the  women  work  with 
their  backs  upright.  In  other  parts  one 
woman  will  single  half  an  English  acre  in 
a  day  of  1 0  hours,  and  there  short-shafted 
hoes  are  used,  and  the  women  work  with 
bent  backs.  One  summer  I  superintended 
16  field- workers,  and  they  singled  about 
90  imperial  acres  in  8  days  of  10  hours 
each,  which  was  equal  to  2  roods  32  poles 
a-day  to  each  worker.  This  is  above  the 
average  rate  of  work,  but  the  weather  was 
exceedingly  tine  all  the  time,  the  land 
mellow  and  dry,  the  plants  of  a  proper 
age,  whether  of  swedes  or  of  white  globes, 
and  the  women  were  all  experienced 
hands.  I  set  one  of  them,  a  steady  hand, 
to  lead  the  band,  whom  she  carried  on 
like  clock-work.  She  herself  preferred  to 
work  with  a  hoe  only  33  inclies  in  length, 
which  allowed  her  to  bow  down  to  her 
work,  which  she  performed,  in  conse- 
quence, in  the  most  perfect  manner.  The 
hoes  of  the  rest  were  36  inches  in  length. 
A  rest  of  20  minutes  was  given  them  at 
each  mid-yoking.  If  the  time  occupied 
in  resting  be  deducted  from  the  8  days, 
the  work  done  was  exactly  3  roods  to  each 
worker  every  day.  To  save  fatigue  in 
walking  home  at  the  end  of  the  mid-day 
yoking,  they  brought  their  dinners  to 
the  field,  consisting  of  barley  and  pease 
bread,  and  a  bottle  of  milk.  I  took  my 
bottle  of  milk  and  loaf  of  home-made  bread 
to  the  field,  and  enjoyed  the  repast  at  the 
hedge- root  with  genuine  relish,  in  as  light- 
hearted  company  as  ever  undertook  labo- 
rious work. 

3271.  At  these  rates  of  work,  the  smg- 
ling  of  turnips  in  Scotland  costs  from  2s.  to 
Is.  2d.  the  acre  in  the  drill  system. 


3272.  In  England  the  singling  of  tur- 
nips in  broadcast  costs  6s.  the  acre,  and 
the  second  hoeing  2s.  the  acre.  In  drills 
the  cost  is  from  2s.  6d.  to  5s.  the  acre 
with  horse-hoeing:  and  in  taskwork  from 
a  halfpenny  to  one  penny  the  100  yards 
along  a  drill ;  and  the  second  hoeing  from 
a  half  to  two-thirds  of  the  singling. 

3273.  After  the  plants  have  been 
singled,  the  drill-grubber,  fig.  264,  is  used, 
with  a  single  horse,  between  the  drills, 
to  level  the  lumps  of  soil  which  have 
been  pushed  away  with  the  hoe,  and  to 
shake  the  clumps  of  plants  asunder  that 
they  may  not  continue  to  survive,  which 
they  would,  were  they  not  separated,  if 
the  weather  proved  favourable  to  growth. 

3274.  The  field-workers  then  hoe  the 
ground,  by  which  they  remove  the  weeds 
from  between  the  plants,  and  loosen  the 
soil  immediately  around  them.  Each 
worker  takes  one  drill,  not  two,  as  in  the 
case  of  singling,  because,  hoeing  close 
together,  they  can  see  at  once  whether 
all  the  ground  has  been  hoed  over,  which 
it  should  be,  whether  a  weed  is  seen  or 
not.  Tlie  hoeing  is  done  by  setting  a  foot 
on  each  side  of  a  row  of  plants,  and, 
grasping  the  hoe  short,  the  earth  is  loosen- 
ed with  it  around  every  plant — care  being 
taken  that  none  of  the  plants  are  cut  through 
by  the  root  under  ground  with  the  hoe. 
Each  worker  taking  a  row  of  plants  be- 
tween her  feet,  there  is  no  chance  of  her 
jostling  her  neighbour.  All  plants  left 
double  in  the  singling  are  removed  by  the 
hand,  and  every  weed  pulled  by  tiie  hand 
which  grows  too  near  any  plant  for  the 
hoe  to  remove,  and  if  its  removal  were 
attempted  by  the  hoe,  it  might  cut  the 
plant  througli.  The  hoeing  should  be  be- 
gun before  the  weeds  become  too  strong, 
though  the  singling  should  not  be  inter- 
rupted for  the  sake  of  the  hoeing. 

3275.  When  the  hoeing  has  been  ac- 
complished— and  it  should  be  conducted 
with  much  caie — the  scufiler,  fig.  262,  is 
again  passed  between  the  rows  of  plants, 
to  pare  away  a  little  of  the  ground  from  the 
plants  with  its  curved  coulters,  while  it 
undercuts  the  roots  of  every  weed  that 
may  be  remaining.     Such  a  paring  was 
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formerly  done  with  tlie  .small  plough,  fig. 
230,  when  it  also  hore  the  name  of  the 
paring-plongh.  Reciuiring  to  go  a  bout 
between  every  two  rows  of  plants  to  pare 
away  the  soil  on  both  sides,  it  performs 
the  work  slowly,  and  the  scuffler  ])aring 
the  drills  as  well,  it  cleans  the  middle  of 
the  drills  better,  at  one  lauding. 

3276.  A  second  hoeing,  similar  to  the 
first,  finishes  the  manual  o{)erati<)ns  of  the 
turnip  culture.  This  hoeing  is  fpiickly 
performed,  as,  by  this  time,  very  few 
plants  will  have  been  left  double,  and  the 
weeds  will  have  been  thoroughly  eradi- 
cated ;  and,  if  not,  the  weather  must  have 
been  unfavourable  for  their  destruction. 
Both  this  hoeing  and  the  first  may  be  at 
times  retarded  by  the  workers  having  to 
attend  at  hay-making,  as  it  unfortunately 
happens  that  turnip  culture  and  hay-mak- 
ing iiave  to  be  conducted  at  the  same  time. 
And  even  tlie  singling  of  the  later-sown 
turnips  may  be  retarded  by  the  hay-mak- 
ing. On  account  of  such  conflicting  ope- 
rations, the  ingenuity  of  the  steward  is, 
at  this  season,  much  taxed  in  arranging 
the  fielil-labourers,  so  as  to  avoid  the  least 
loss  in  the  condition  of  the  crops  respect- 
ively requiring  immediate  attention. 

3277.  The  time  has  now  arrived  for 
settriiy  up  the  drills  with  the  double  mould- 
broad  plough,  fig.  209.  I  am  of  opinion 
that  this,  in  most  cases,  is  an  unneces- 
sary piece  of  work ;  and  certainly,  on 
dry  turnip-soil  and  on  thorough-drained 
land,  it  is  so,  for  two  reasons — namely,  that 
flat  ground  is  the  best  form  for  sheep 
to  eat  turnips  upon  in  winter;  and  that, 
on  a  considerable  inclination,  hollow 
drills  serve  only  as  channels  for  surface- 
water  to  carry  away  the  best  of  the  soil  to 
the  bottom  of  the  inclination.  There  is, 
besides,  the  objection  of  setting  up  or  work- 
ing in  any  way  amongst  turni|)s  after  the 
leaves  are  spreading  across  tlie  drills;  and 
this  objection  is  founded  on  afact  connected 
with  tlie  growth  of  the  jdant  which  I  shall 
mention.  Early  one  summer  morning,  I 
observed  a  whiteness,  like  hoar-frost,  be- 
tween the  rows  of  young  turnips  before 
their  leaves  had  met  across  the  drills. 
Knowing  from  the  temperature  of  the  air 
that  thephenomenoncouldnotbehoar-frost, 
I  examined  it  particularly,  and  found  that 
it  arose  from  the  deposition  of  dew  on  in- 


numerable minute  fibres  interlacing  one 
another,  proceeding  from  the  roots  of  the 
turnips,  on  both  sides,  which  had  not  yet 
attained  the  form  of  a  bulb.  A  similar 
a[)pearance  may  be  observed  when  a  spi- 
der's web  becomes  visible  with  dew  or  mist 
on  a  furze  bush.  Having  traced  these 
delicately  minute  fibres  to  the  roots  of 
the  plants,  by  means  of  the  dew,  it  oc- 
curred to  me  to  be  an  error  in  practice  to 
work  in  the  turnip  land  after  the  develoj)- 
ment  of  those  fibres,  as  there  is  no  doubt 
that  these  are  sent  out  for  a  special  pur- 
pose connected  with  the  growth  of  the 
plants.  The  setting  up  should  either  be 
concluded  befor» these  fibres  begin  to  grow, 
or  be  abandoned  altogether;  and  I  ap- 
prehenil  more  injury  will  accrue  to  the 
crop  from  disruption  of  those  fibres  than 
from  want  of  a  channel  to  carry  off  super- 
fluous surface-water  from  even  undrained 
land:  for.  as  to  drained  ground,  such  chan- 
nels are  of  no  use,  there  being  no  suiface- 
Avater  to  run  off,  the  rain  being  absorbed 
by  the  soil  as  fast  as  it  falls.  The  fibres  are 
not  to  be  seen  after  the  dew  has  evaporated, 
except  on  the  most  careful  examination  of 
the  surface  of  the  soil.  The  same  pheno- 
menon may  be  partially  observed  amongst 
jMjtatoes;  but  the  fibres  from  their  mots 
spread  more  under  the  immediate  surface 
of  the  ground  than  those  from  the  turnip. 
Such  is  the  desire  of  most  farmers  to  set 
uj)  the  drills,  that  I  have  seen  the  double 
mould-hoard  plough  smashing  the  leaves 
of  the  potatoes  and  turnips  after  they  had 
completely  met  across  the  drills.  On  rather 
strong  undrained  land  it  is  prudent  to  set 
up  turnips  with  the  double  mould-board 
plough,  fig.  209,  in  case  of  the  occur- 
rence of  a  wet  autumn,  otherwise  it  is 
better  to  omit  the  operation. 

3278.  The  weeds  most  tronblesonie  in 
the  tnrniji-ground  are  the  conimwn  couch- 
grass,  TrU'icuin  repens ;  the  wild  mus- 
tard, Sinapis  (irvmsls;  knot  grass,  Poly- 
gonum (ivicn/dre;  wild  radish,  lidji/ianus 
raphun'ixtum^  and  a  few  others.  Of  these 
the  couch-grass  is  most  troublesome  while 
singling  the  turnips;  as,  in  removing  it, 
its  ramifying  underground  shoots,  inter- 
twining the  young  roots  of  the  turnips,  fre- 
quently hriiig  away  the  plants  with  them. 
This  weed  should,  if  possible,  be  entirely 
removed  from  the  ground  before  the  tur- 
nip seed  is  sown.    The  knot-grass,  having 
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a  cluster  of  small  bulbs  for  its  root,  when 
they  are  removed  a  large  liole  is  left  in  their 
place,  and  several  plants  may  be  brought 
away  along  with  them.    This  weed  should 
also  be  removed  as  completely  as  possible  be- 
fore the  crop  is  sown.  The  wild  mustard  be- 
comes troublesome  on  account  of  its  great 
numbers,     covering    almost    the    surface 
of    the    ground    with    its    bright    yellow 
flowers  ;  but  it  is  chiefly  in  the  neighbour- 
hood of  towns  that  it  appears  to  so  great 
an  extenl;,  from  the  use,  it  is  said,  of  the 
police  manure.    When  aUowed  to  stand  so 
long   as  to  produce  flowers — and  it  is   a 
plant  which  runs  very  rapidly  through  its 
courses — its  stem  isditticult  to  cut  with  the 
hoe  ;  and  if  any  plant  removed  by  the  roots 
has  attachment  to  the  soil  by  even  a  single 
fibre,  it  will  flourish  as  if  it  had  never  been 
disturbed.    Appearing  only  with  the  crop, 
this  weed  cannot  be  removed  from  the  soil 
before    the   turnips  are    sown.     The  wild 
radish,  though  not  plentiful,  is  difficult  to 
eradicate  by  the  toughnessof  its  stem,  and 
the  vitality  of  its  roots.  It  also  only  appears 
after  the  crop  is  above  ground.      The  red 
shank.  Polygonum  amphitrum,  is  difficult 
to  cut  with  tiie  hoe.    Wiiatever  be  the  weed, 
it  should    be   entirely  severed    from    the 
ground.     Weeding  cannot  be  practised  in 
singling  the  crop,  as  the  entire  attention 
must  be  directed  to  the  single  plant  to  be 
preserved,  although  every  weed  in  the  way 
has  a  cliance  to  be  removed.     Weeding  is 
professedly  practised  in  hoeing  the  crop, 
and  it  is  in  the  first  hoeing  that  the  most 
elfectiial    mauiial  weeding    is    given,    the 
second  hoeing  being  chiefly  required  to  stir 
the  surface  of  the  soil  around  the  plants. 
The  scufflerand  drill  harrow  are  powerful 
means  of  removing  the  weeds  between  the 
rows  of  plants. 

3279.  The  land  should  be  made  quite 
clean  before  sowing  the  turnip  crop;  but 
when  it  has  been  allowed  to  run  exces- 
sively foul  to  weeds,  rather  than  be  too 
late  in  sowing  the  crop  by  cleaning  the 
laud,  and  rendering  it  too  fine,  that  is, 
deaf,  (356,)  sow  the  crop  in  its  proper  t'une  ; 
and  provided  the  weeds,  chiefly  the  couch- 
grass,  can  be  kept  down  by  the  horse  and 
hand  hoe,  until  the  luxuriance  of  the  leaves 
cover  the  drills,  the  weeds  will  be  smother- 
ed under  them  and  rot,  and  serve  partly 
to  support  the  crop ;  and  after  the  turnips 
have  been  eaten  off  by  the  sheep  in  winter, 


not  a  single  weed  will  be  seen  in  spring 
when  the  land  is  ploughed  up  fur  spring 
wheat  or  barley.  I  had  a  favourable 
opportunity  of  witnessing,  one  season,  a 
corroboration  of  what  I  am  now  recom- 
mending. I  had  a  field  of  25  acres  so  foul 
of  couch-grass,  that  it  was  utterly  impos- 
sible to  clean  it  in  time.  After  removing 
the  roughest  part  of  the  wrack  to  a  com- 
post, the  land  was  dunged  and  sown  with 
white  globe  turnips,  and  the  result  was 
precisely  what  I  have  stated  above.  I 
may  mention  that  the  turnip  sowing- 
machine,  which  has  movable  coulters  and 
handles,  is  the  best  adapted  for  sowing 
foul  land,  the  coulters  passing  over  the 
larger  masses  of  weeds  instead  of  displacing 
them. 

3280.  In  conclusion  of  the  turnip  cul- 
ture, after  all  the  manual  operations  of  it 
are  finished,  the  surface  between  the  rows 
of  turnips  should  be  levelled  with  the  drill- 
grubber,  fig.  264.  This  operation  should 
be  concluded  some  time  in  August,  and, 
at  all  events,  before  the  commencement 
of  harvest,  let  that  be  ever  so  early.  The 
crop  requires  no  farther  attention,  until 
the  season  arrives  for  pulling  and  storing 
the  turnips  at  the  commencement  of  win- 
ter, and  tliese  I  have  fully  explained  from 
(808)  to  (834.) 

3281.  From  (383)  to  (433)  I  have 
given  a  list  of  plants  regarded  as  weeds 
that  infest  the  different  kinds  of  soils,  and 
which  indicate  to  a  certainty  the  nature 
of  the  soil  upon  which  they  grow.  Such 
of  those  plants  as  are  grasses,  and  oc- 
cur as  a  constituent  of  natural  pasture, 
are  useful,  and  should  be  encouraged ; 
but  wherever  they  occur  in  cultivated 
arable  soil,  they  are  doubtless  weeds  and 
should  be  eradicated.  What  seems  to  me 
a  good  definition  of  a  tceed  is — when  any 
plant  is  found  growing  where  it  should  not 
be,  it  is  a  weed.  For  example,  a  stalk  of 
wheat  in  a  bed  of  tulips  in  a  garden  is  a 
weed,  and  would  be  removed,  and,  in  like 
manner,  a  tulip  in  a  wheat  field  is  a  weed, 
and  should  be  eradicated.  When  you  con- 
sider the  number  of  the  plants  mentioned 
in  the  paragraphs  above  referred  to, — and 
the  number  is  not  intended  to  include  all 
that  occurs  as  weeds  in  the  fields,  but  only 
as  those  decidedly  indicative  of  the  nature 
of  the  soil  upon  which  they  respectively 
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grow,  and  when  you  consider  tliat  they  all 
are  ic^eds  in  cultivated  fields,  in  the  sense 
of  the  above  definition, — you  may  imagine 
how  actively  the  fanner  shunid  be  emjjloy- 
ed  in  extirpating  them  in  the  season  they 
present  themselves  in  the  greatest  activity. 
The  entire  number  of  them  do  not  make 
their  appearance  simultaneously,  since 
each  has  its  season  of  efflorescence  and  ma- 
turity ;  and  were  one  allowed  to  grow, 
until  anutiier  was  ready  to  be  removed, 
6uch  is  the  vigour  of  growth  in  wild  plants, 
that  the  former  would  shed  its  seeds  and 
soon  occupy  the  ground  to  the  exclusion 
of  thecultivated  plants.  The  farmer  should 
allow  them  no  such  indulgence,  and  their 
intrusive  tendencies  should  be  checked 
betimes.  Partly  for  this  purpose  the  land 
is  ploughed  before  winter,  that  the  roots 
and  seeds  of  weeds  may  be  directly  des- 
troyed by  frost  and  exposure,  and  indirectly 
by  other  natural  atmospherical  agents  com- 
minuting the  soil,  so  as  to  render  their 
mechanical  removal  by  the  roots  compara- 
tively easy.  By  perseverance,  it  is  quite 
possible  for  the  farmer  to  get  quit  of  every 
weed  which  propagates  itself  by  the  root, 
althoug-h  it  is  impossible  to  prevent  weeds 
appearing  among  his  crops  which  origi- 
nate from  seed,  many  of  which  are  brought 
from  a  distance  by  the  wind ;  and  it  is  quite 
possible,  even  as  regards  these,  to  prevent 
their  maturing  the  flower  and  seed.  In 
summer,  weeds  thrive  in  the  trreatest  luxu- 
nance,  and  summer  ought  to  be  the  season 
for  the  fanner  to  employ  his  most  active 
means  for  their  destruction.  A  principle 
affects  the  vitality  of  weeds,  which  should 
never  be  lost  sight  of  in  attempting  their 
destruction ;  and  he  who  practises  it  will 
infallibly  prevent  their  coming  to  maturity. 
It  is  a  well-known  law  of  vegetation,  that 
the  elaboration  of  the  sap  is  effected  by  the 
leaves  of  a  plant,  and  it  is  the  elaborated 
sap  which  enables  it  to  sustain  its  exist- 
ence. By  preventing  the  development  of 
the  leaves,  and  consequently  the  elabora- 
tion of  the  sap,  the  life  of  the  plant  will 
be  sacrificed.  The  simple  plan,  therefore, 
of  destroying  all  sorts  of  weeds,  is  to  de- 
prive them  of  their  leaves  as  soon  as  they 
appear. 

3282.  After  all  the  manual  and  imple- 
mental  operations  in  connexion  with  the 


culture  of  the  turnip  have  been  finished, 
and  while  the  leaves  of  the  plants  are 
expanding,  and  especially  if  there  appear 
anything  like  a  cessation  in  their  growth, 
it  is  of  importance,  in  the  first  cloudy 
or  moist  weather — and  if  such  do  not 
occur,  dewy  mornings  and  evenings — 
to  administer  a  slight  sprinkling,  by 
hand,  of  guano  around  each  plant,  from 
1^  to  2  cwt.  to  tiie  acre.  The  women 
workers,  provided  with  coarse  aprons, 
will  do  this  well  by  the  hand,  and  an 
apron  will  contain  as  much  as  will 
suffice  for  a  long  drill,  going  and  coming  to 
the  headridge,  where  the  cart  with  the 
guano  should  be.  Let  the  women  each 
take  a  drill,  and  then  no  drill  or  plant  will 
be  missed,  nor  any  one  receive  more  than 
its  due  allowance  of  the  manure. 

3283.  The  turnip  belongs  to  the  order  Tetra- 
dynamia  SUiquosa  of  Linnaeus  ;  to  the  natural 
order  of  CruciferoB  in  the  system  of  Jussieu,  from 
the  cruciate  form  of  its  petals  ;  and  to  the  Hy- 
p<yiynous  Exoijens — alliance  27,  Cistalis — order 
123,  BrassicacecE — division  3.  OrthoptoceoB — sub- 
division Brasisicid'uv — genus  Brassica,  of  the 
natural  system  of  Lindley. 

3284.  Cruciferce. — The  crucifers  are  a  very 
natural  and  important  family  of  plants,  and,  if  we 
regard  their  geographical  distribution,  we  shall 
see  tliat  the  temperate  zone  is  their  favoured 
region,  according  to  De  CandoUe  : — 

SpeciM. 
In  the  frigid  zone  of  the  northern  hemisphere  205 

In  all  the  tropics  land  chiefly  in  the  mountainous 

r^ons)  "  30 

In  the  temperate  (  of  the  northern  hemispliere,  548  "1  ~,j 

zone  X  of  the  soutliem  hemisi.bere,    86  f 

According  to  Humboldt's  statistics  of  the  princi- 
pal families  of  plants,  it  would  also  appear  that 
the  crucifers  have  the  maximum  of  their  species 
in  the  temperate  zone,  and  decrease  as  well  to- 
ward the  equator  as  toward  the  poles.  They 
are  almost  uuknown  in  the  torrid  zone,  if  we 
consider  the  mountain  regions  between  7,670  and 
10,870  feet  in  height,  where  these  plants  scarcely 
form  one  eight-hundredth  of  all  the  phanaga- 
mous  plants.  In  the  temperate  zone  their  quo- 
tient in  Europe  is  one-eighteenth  ;  in  America 
only  one-sixtieth  ;  in  the  frigid  zone  one- 
twenty-fourth.  The  scarcity  of  this  family  in 
the  temperate  zone  of  America  is  a  remarkable 
circumstance.  Schouw,  in  his  botanical  division 
of  the  globe  into  25  phyto-geographical  regions, 
places  the  crucifers  in  the  second,  wherein  they 
extend  over  northern  Europe  and  Asia  from  the 
southern  limits  of  the  first  region  to  the  Pyrenees, 
the  Alps,  the  Balkan  mountains,  the  Caucasus, 
and  the  Altai,  within  the  mean  temperature  of 
36°  to  57°.* 


*  Johnston's  Pkt/iical  Atlas— Phjtologj,  Map  No.  1. 
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3285.  "  The  universal  character  of  crucifers," 
saj's  Lindley,  "  is  to  possess  antiscorbutic  and 
stimulant  qualities,  combined  with  an  acrid 
flavour.  The  officinal  species  are  among  the 
commonest  of  all  plants,  and  only  require  to  be 
named.  They  are  found  to  contain  a  great  deal 
of  nitrogen,  to  which  it  is  supposed  is  due  their 
animal  odour  when  rotting.  .  .  .  When  the 
acrid  flavour  is  dispersed  among  an  abundance 
of  mucilage,  various  parts  of  these  plants  become 
a  wholesome  food,  such  as  the  root  of  the  radish 
and  the  turnip,  the  herbage  of  the  water-cress,  the 
cabbage,  and  the  sea-kale.  According  to  Miiller, 
the  water-cress  contains  iodine.  Sulphur  exists 
in  the  oils  of  mustard  and  horse-radish  to  the 
extent  of  about  30  per  cent.  The  oil  from  their 
seeds  is  one  of  their  more  important  products. 
That  from  rape  is  in  very  general  use,  and  the 
residue,  rich  in  nitrogen,  is  largely  employed  by 
the  farmer  as  manure  or  cattle-food,  under  tlie 
name  of  oil-cake,"  (rape-cake  it  should  be,  oil-cake 
being  obtained  from  linseed.)  "  Another  of  the  oil 
plants  is  Camelina  sativa,  or  gold  of  pleasure  ; 
but  its  cake  is  said  to  be  too  acrid  for  cattle : 
brooms  are  made  from  the  dry  haulm."* 

3286.  The  Swedish  turnip  is  named  by  bota- 
nists Braseica  campestris,  rutabaga,  and  its  speci- 
fic characters  are,  according  to  Don,  "  leaves 
rather  fleshy,  covered  with  glaucous  bloom  ;  first 
ones  rather  hispid  or  ciliated,  lyrate,  toothed  ; 
the  rest  cordate,  stem  clasping,  acuminated, 
partly  peunatifid  ;  is  a  native  of  Britain,  Lap- 
laud,  Spain,  Transylvania,  and  in  the  Crimea  in 
fields. 

3287.  "  The  common  turnip  is  the  Brassica 
rapa,  having  the  radical  leaves  lyrate,  destitute 
of  glaucous  bloom,  green,  covered  with  bristly 
hairs,  middle  cauline  ones  cut,  upper  ones  en- 
tire, smooth.  Native  throughout  Europe  in 
cultivated  fields,  and  their  borders."+ 

3288.  After  a  gravelly  knoll  of  about  30  feet 
in  height  had  been  cut  through,  in  forming  the 
railway  from  Belfast  to  Lisburn,  I  observed  a 
large  number  of  wild  turnip  plants  growing  on 
the  sides  of  the  embankment,  formed  by  wheeling 
the  gravel  from  the  knoll.  The  leaves  of  all 
the  plants  were  beautifully  expanded,  of  a  dark 
green  colour,  and  quite  healthy,  but  not  even  the 
rudiment  of  a  bulb  was  forming. 

3289.  The  waste  of  turnip-seed,  by  the  time 
the  turnips  are  singled,  is  surprising.  From  2^ 
lb.  to  3  lb.  of  seed  is  sown  in  the  acre,  and  as  in 
(877)  25,813  plants  of  white  globes  at  9  inches 
apart;  23,232  of  yellows,  at  10  inches  apart;  and 
19,360  of  swedes,  at  12  inches  apart,  can  grow  on 
an  acre  on  drills  at  27  inches  asunder  ;  and  as 
1387  seeds  of  swedes,  1645  of  purple  top  yellows, 
and  1800  of  white  globes,  weigh  one  drachm,  it 
follows  that  1  oz.  6  drachms  of  seed  of  troy,  or 
14  drachms  of  avoirdupois  weight,  are  sufiicieut 
for  the  above  crops;  so  that  the  waste  in  turnip- 
seed  is  as  27  to  1.  It  is  a  remarkable  fact  that 
the  respective  weight  of  the  seed  of  those  tur- 


nips bears  the  same  proportion  to  the  respective 
distances  of  the  bulbs  in  the  drill,  so  as  to  make 
the  waste  of  seed  in  each  27  to  1.  It  must  not  be 
supposed,  from  these  results,  that  1  oz.  6  drachms 
troy  of  turnip  seed  will  suffice  to  sow  an  acre, 
for  many  of  the  seeds  may  want  vitality,  and 
many  others,  in  sowing,  are  no  doubt  buried 
too  deep  to  vegetate  with  the  rest.  Abundance 
of  turnip-seed  not  only  secures  a  full  braird,  and 
tends  to  draw  the  plant  quickly  to  a  state  for 
being  singled,  but  quickness,  combined  with 
abundance,  of  growth,  is  the  best  safeguard 
against  the  injurious  attacks  of  insects. 


Fig.  268. 


rURNIP    FLEA-BEETLE 
— HALTICA  NEMORUM. 


2390.  Turnip  Flea-beetle. — The  insect  which 
first  infests  the  turnip-plant,  and  attacks  its 
seed-leaves,  is  the  turnip  flea-beetle,  Haltica 
nemorum,  fig.  268,  usually, 
though  improperly,  desig- 
nated the  turnip-fly,  which 
is  a  very  different  sort  of 
insect.  The  &ea.-beetle  is  a 
coleopterous  or  hard-shell- 
ed insect,  capable  of  either 
penetrating  the  ground  or 
of  bearing  a  considerable 
pressure.  "  It  is  a  small 
insect,"  says  Mr  Duncan, 
"  scarcely  one-eighth  of 
an  inch  in  length.  It  is 
smooth,  shining,  and  of  a 
brassy  black  colour,  with 
a  slight  tinge  of  green, 
particularly  on  the  wing-cases  ;  the  antennae 
black,  with  the  second  and  third  joints,  and  the 
apex  of  the  first,  of  a  pale  colour.  The  thorax 
is  convex  above,  and  pretty  deeply  punctured  ; 
the  wing-cases  are  much  wider  than  the  thorax, 
likewise  thickly  and  irregularly  punctured,  each 
of  them  with  a  pale  yellow  or  slightly  sulphur- 
coloured  stripe  running  along  the  middle,  curved 
inwards  posteriorly,  and  not  reaching  quite  to 
the  extremity  ;  the  under  side  of  the  body  and 
thighs  black  ;  all  tlie  tibiae  and  tarsi  of  a  pale 
hue.  This  little  insect  feeds  on  the  turnip, 
which  it  attacks  both  in  its  perfect  and  larva 
state.  When  the  plants  have  acquired  some 
degree  of  strength,  and  the  foliage  is  considerably 
developed,  the  injury  done  by  it  is  insignificant; 
but  unfortunately  its  favourite  food  is  the  young 
plant,  just  as  it  is  beginning  to  unfold  its  coty- 
ledon leaves.  These  it  consumes  with  the  utmost 
avidity,  both  as  a  larva  and  full-grown  insect  ; 
and  when  it  abounds,  the  field  is  often  wholly 
stripped  of  its  crop  in  a  very  short  time.  In- 
deed their  powers  of  mastication  are  surprising 
for  creatures  of  sucli  small  size.  An  individual 
who  confined  a  few,  for  the  purpose  of  observing 
their  habits,  found  that  they  consumed  10  young 
turnip-plants  every  day.  This  may  serve  to  give 
an  idea  of  the  extent  of  their  devastations  when 
their  numbers  become  excessive.  They  are 
found  to  attack  the  turnip  plants  as  soon  as  the 
latter  male  their  appearance  ;  and  one  of  the 
difficult  points  to  determine  is,  how  they  are 
produced  so  speedily  and  so  opportunely.  In 
regard  to  the  turnip  saw-fly,  and  lepidopterous 


*  Lindley's  Ve<jetable  Kinqdom,  p.  353. 
+  Don's  General  Systehi  of  Botany  and  Gardening,  vol.  i.  p.  242-5. 
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insects,  the  process  is  obvious,  tlie  eggs  being 
laid  upon  ilie  plant  by  the  parent  fly,  and  the 
larvre  evolved  more  or  less  speedily,  but  after 
the  lapse  of  some  considerable  time.  Tiie  ap- 
pearance of  the  plant  and  insect  being  in  the 
present  case  almost  simultaneous,  it  has  been 
thougjit  difficult  to  conceive  how  the  same  pro- 
cess should  be  gone  through."*  Various  conjec- 
tures have  been  formed  to  account  for  the  early 
appearance  of  this  insect  on  the  turnip-plant. 
"  But  these  conjectures,"  continues  Mr  Duncan, 
"may  now  be  referred  to  merely  as  matters  con- 
nected with  the  past  history  of  this  insect,  and 
as  shuwiug  the  difficulty  that  has  been  expe- 
rienced in  tracing  it  throughout  its  different 
forms  and  changes.  Tiiis,  however,  has  been 
recently  done  by  Mr  H.  Le  Keux,and  we  are  no 
longer  in  doubt  as  to  the  points  alluded  to. 
This  observer  found  that  the  sexes  pair  from 
Ai)ril  to  September,  during  which  period  the 
eggs  are  deposited  on  the  underside  of  the  rough 
leaves  of  the  turnip.  The  female  insect  appar- 
ently does  not  lay  above  one  egg  daily — in  a 
week,  ten  pair  were  found  to  lay  only  forty-three 
eggs.  These  eggs  are  very  minute,  smooth,  and 
partaking  of  the  colour  of  the  leaf.  They  are 
hatched  in  ten  days,  and  the  maggots,  fig.  269,  an 
eighth  of  an  inch  long,  are 
pale,  fleshy,  and  cylindri- 
cal, with  six  pectoral  feet, 
the  eyes  dark,  and  a  dark 
patch  on  the  fir-t  and  last 
segments  of  the  body;  im- 
mediately eat  through  the 
lower  skin  or  cuticle  of  the  leaf,  and  form  winding 
burrows  among  the  pulp,  upon  which  they  feed. 
The  thickness  of  the  leaf  is  sufficient  to  afford 
them  amjile  scope  for  this,  and  they  may  be  seen 
at  Work  in  their  galleries  by  holding  the  leaf  np 
to  the  light.  These  maggots  or  larvre  are  full- 
fed  in  Ifi  days,  when  they  bury  themselves  in  the 
earth  not  quite  2  inches  below  the  surface, 
selecting  a  spot  near  the  bulb,  where  the  turnip- 
leaves  protect  them  from  wet  and  drought.  Tliey 
enter  ui)on  their  chrysalid  state  in  the  earth,  and 
the  beetle  emerges  in  about  a  fortnight.  About 
thirty  days  carry  the  insect  through  all  its  dif- 
ferent stages;  and  of  these,  ten  are  passed  in  the 
egg  state,  tix  as  a  maggot,  and  fourteen  in  the 
chrysalis.  There  appear  to  be  5  or  6  broods  in 
the  8ea8on."t 

3291.  In  the  case  of  those  insects  which  feed 
on  the  fidiage  of  plants  in  their  larva  state,  and 
afterwards  derive  their  aliment  from  other  sub- 
stances, the  general  law  seems  to  be,  that  a  much 
longer  duration  is  assigned  to  the  larva  than  to 
the  perfect  insect;  and  it  may  be  that  this  is 
not  observed  in  regard  to  such  as  always  con- 
sume vegetables,  because  in  either  of  these 
conditions  they  serve  the  same  purposes  in  the 
economy  of  nature,  to  which  the  prolouijed 
existence  of  the  larvae    bears   reference    in  the 


Fig.  269. 

LARVA  OF  THE  FLEA- 
BKF.TLE. 


other  instance.  Parallel  examples  are  of  fre- 
quent occurrence  amongst  insects.  Unless  the 
eggs  of  the  common  flesh-fly  were  hatched  with 
extreme  rajjidity,  the  larvze,  wiien  they  appear, 
would  neither  obtain  their  food  in  perfection, 
nor  fulfil  the  useful  purposes  for  which  they  are 
now  subservient. 

3292.  The  remedies  against  the  attacks  of  this 
insect  are,  I  fear,  of  a  hopeless  character ;  at 
least,  it  is  better  to  prevent  their  appearance 
than  wage  war  against  them  when  they  do  ap- 
pear, as,  even  in  the  efforts  to  effect  their  destruc- 
tion, the  farmer  is  the  chief  suS'erer.  The  pre- 
rentirc  measures  seem  to  be  to  keep  the  land  in 
as  clean  a  state  as  possible  of  all  weeds,  and 
especially  of  those  of  the  cruciferous  kind,  such 
as  wild  mustard  and  charlock,  which  are  the 
special  favourites  of  this  beetle  ;  to  sow  tlie  tur- 
nips in  drills  instead  of  broad-cast  ;  but  whether 
it  is  this  difterence  in  the  culture  of  the  crop 
which  makes  it  less  vulnerable,  1  do  not  know, 
although  the  attacks  of  the  turnip  insects,  being 
less  frequent  in  Scotland  than  in  England,  would 
lead  the  mind  to  such  a  conclusion  ;  to  sow  the 
seed  thick  and  of  the  same  age,  for  it  is  found 
that  the  more  rapidly  the  plants  grow  at  first, 
they  are  the  less  often  attacked;  to  put  the  seed 
for  some  time  before  it  is  sown  amongst  flour  of 
sulphur,  and  sow  the  sulphur  amongst  it.  The 
late  Mr  Airth  informed  me,  tliat  when  he  farmed 
the  Mains  of  Dun,  Forfarshire,  his  young  turnip 
crops  were  often  very  much  affected,  and  even 
destroyed,  by  these  insects,  but  after  using  the 
sulphur,  he  never  suffered  loss — though  his  neigh- 
bours did,  who  Would  not  use  the  same  precau- 
tion— for  the  eighteen  years  he  possessed  the  farm. 
It  may  be  that  the  juices  of  the  plant  are  so 
affected  by  the  sulphur  as  to  cause  disrelish  for 
it,  while  the  disagreeable  odour  arising  from  the 
suli)hur  strewed  in  the  soil  may  drive  the  insect 
away.  The  sulphur  was  found  in  no  degree  to 
injure  the  vegetative  powers  eitlier  of  seed  or  of 
plant,  lieing  a  simple  preventive,  it  is  worth 
trying  by  those  whose  crops  are  usually  affected 
by  insects. 

3293.  As  a  remedial  measure,  a  long-haired 
hearth-brush  switched  along  the  drills  by  field- 
workers  would  cause  the  insects  to  fall  from  the 
plants  better  tiian  any  board  or  net;  and  if  quick- 
lime were  strewed  immediately  upon  the  plants, 
as  recommended  from  the  experience  of  102 
practical  farmers  of  the  Doncaster  Agricultural 
Association,  their  destruction  would  likely  be 
more  certain. J 

3294.  Turnip  Saic-fii/. — The  insect  \^hich  com- 
mits the  greatest  ravages  on  the  turnip  crop, 
after  the  one  just  described,  is  the  turnip  saw- 
fly,  ^ItlKi/ia  gpinarum,  fig.  270.  It  belongs 
to  the  order  Hymenoptera,  having  4  membranous 
wings,  and  it  is  denominated  a  sa«--fiy  from  the 


*  QuarterJ;i  Journal  of  Agriculture,  vol.  viii.  p.  353. 

+  Transactions  of  the  Entomuhijicid  Society  of  London,  vol.  ii.  p.  24. 

X  Report  of  the  Doncaster  Aijrrcuttural  Association  on  the  Turnip-fly,  1834.  A  fuller  account  of 
the  Haltica  nemorum,  by  Mr  Curtis,  will  be  found  in  the  Journal  of  the  English  Agricultural 
(Socifify,  vol.  ii.,  p.  193-213. 
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nse  and  appearance  of  the  instrument  with  which 
it  deposits  its  eggs.  It  is  placed  at  the  extre- 
mity of  the  abdomen  of  the  female  on  the  under 
Bide:  and  is  so  constructed,  that  it  combines  the 
Fig.  270. 


THE  TURNIP  SAW-FLY — ATHALIA  SPINARUM. 

properties  of  a  saw  and  auger.  It  is  distin- 
guished by  the  following  characters  : — "  Head 
wider  than  long;  deep  black,  with  three  ocelli 
in  the  centre;  eyes  oval;  antenna  black  above, 
and  for  the  most  part  dull  yellow  beneath; 
labruni  and  pulpi,  light  yellow;  thorax,  black 
above,  with  a  triangular  space  in  front;  the  scu- 
tellum  and  a  spot  behind  it,  reddish  orange;  the 
collar,  which  is  rather  long  and  slender,  black  on 
the  sides,  and  yellow  in  the  middle;  abdomen 
rather  short,  entirely  orange-yellow,  inclining  to 
red,  with  a  small  black  spot  on  each  side  of  the 
first  segment;  legs  likewise  orange-yellow,  the 
tarsi  paler,  approaching  to  whitish;  the  tip  of 
the  tibise,  and  of  each  of  the  tarsal  joints,  black; 
the  tibire  with  two  spines  at  the  apex,  and  the 
joints  of  the  tarsus  each  with  a  very  slender  lobe 
beneath  ;  extremity  of  the  ovipositor,  black  ; 
wings  yellowish  at  the  base ;  the  costa  and  stigma 
black.  Length,  3  to  85  lines,  exclusive  of  the 
antenna?.  Aiitinnce,  short,  and  somewhat  club- 
shaped,  9  or  10  jointed  in  the  male,  but  generally 
with  the  appearance  of  11  joints  in  the  female, 
the  radical  joint  slightly  thickened  at  the  extre- 
mity, the  second  shorter  and  ovate,  the  third,  as 
long,  or  longer,  than  any  two  of  the  other  joints 
taken  together,  the  remainder  decreasing  some- 
what ill  length  to  the  terminal  one,  which  is  large 
and  ovate. 

3295. "  The  flies  which  appear  in  the  early  part 
of  summer,  and  deposit  their  eggs  on  the  young 
turnip  plants,  have  probably  survived  the  winter 
under  ground  in  the  pupal  state,  enveloped  in 
their  cocoon.  Emerging  from  them  as  soon  as 
the  milder  weather  is  confirmed,  in  their  winged 
state,  the  females  immediately  lay  their  eggs, 
after  which  they  very  soon  die.  The  eggs  ap- 
pear for  the  most  part  to  be  placed  round  the 
outer  margin  of  the  rough  leaves.  In  favourable 
weather  they  are  hatched  in  a  short  time,  and 
the  young  larvaj  immediately  commence  their 
attack  on  the  plant.  At  first  these  larvse  are  of 
a  deep  black  colour,  and,  of  course,  small  size; 
but  they  grow  rapidly,  and  in  the  course  of  a  few 
weeks  attain  their  full  dimensions.  In  the 
course  of  their  growtli,   they  change   their  skin 


several  times,  and  most  of  these  moultings  are 
attended  with  a  slight  change  in  the  colour. 
After  casting  their  last  skin,  they  are  of  a  dark 
lead  or  slate-gray  colour,  paler  beueatli.  Mr 
Curtis  states  that  they  are  sometimes  green,  a 
colour  which  we  never  saw  them  assume,  for  in 
general  they  are  not  liable  to  much  variation  in 
this  respect.  Like  most  of  the  other  larvae  of 
their  tribe,  when  touched,  or  in  any  way  dis- 
turbed, they  coil  themselves  up,  and  remain  mo- 
tionless. .  .  .  When  full  grown,  the  lar\ae 
cease  to  eat,  and  allow  themselves  to  drop  from 
the  plant  that  nourished  them  to  the  ground,  in 
which  they  usually  bury  themselves,  or  they  take 
shelter  among  rotten  leaves,  moss,  &c.  When 
examined  after  a  short  time,  they  are  found  to 
be  completely  enclosed  in  a  cocoon,  composed  of 
two  distinct  layers  of  silk.  The  inner  layer  is  of 
a  fine  satiny  lustre,  and  when  the  cocoon  is 
opened,  it  appears  as  if  it  had  been  washed  with  a 
solution  of  silver.  When  tlie  fly  is  fully  matured, 
it  makes  its  exit  by  gnawing  with  its  mandibles 
a  hole  in  one  end.  The  larvje  are  known  in  dif- 
ferent parts  of  the  country  by  the  names  of  black 
caterpillar,  blacks,  niygers,  canker,  &c. 

3296.  "  The  loss  they  occasion  to  farmers  is  very 
considerable,  but  data  cannot  be  easily  obtained 
to  forni  an  estimate  of  its  amount.  In  some  in- 
stances the  crop  is  wholly  destroyed,  and  where 
the  caterpillars  are  most  numerous,  the  injury 
they  occasion  to  the  plant  appears  in  the  dimi- 
nished size  of  the  bulb,  its  vegetative  functions 
being  impeded  by  the  partial  consumption  of  the 
leaves.  A  belief  at  one  time  pretty  generally 
prevailed  that  they  did  not  attack  the  Swedish 
turnij),  and  they  certainly  seem  less  partial  to 
that  plant;  for,  examining  a  field  in  which  swedes 
alternated  with  the  ordinary  kind,  the  caterpillar 
was  found  much  less  plentiful  in  the  fornier,  and 
in  many  places  did  not  appear  at  all.  The  late 
Earl  of  Leicester,  however,  lost  in  1836  upwards 
of  200  acres  of  swedes  by  them,  and  that  plant 
by  no  means  escaped  in  other  parts  of  the  coun- 
try. They  are  said  to  have  attacked  the  mangold 
wurzel,  but  this  seems  not  at  all  probable."  My 
own  turnips  never  sufiered  from  insects  but  in 
one  season,  when  the  swedes  were  partially  at- 
tacked by  this  saw-fly  after  they  were  singled. 
The  leaves  were  eaten  to  the  stem,  and  the  crop 
seemed  as  if  it  would  be  lost,  but  it  recovered  and 
produced  a  fair  one  after  all. 

3297.  "  Unfortunately,"  adds  Mr  Duncan,  «  it 
is  more  easy  to  describe  their  depredations  than 
to  suggest  an  efiicieut  remedy  of  easy  application. 
A  distinguished  delineator  of  insects,  who  has 
published  a  beautiful  figure  of  the  fly,  expresses 
his  belief  that  it  is  not  difficult  to  destroy  them, 
'  for  if  they  were  brushed  ofi"  the  leaves,  it  seems 
they  are  unable  to  crawl  upon  the  ground  and 
recover  their  station  ;  they  consequently  perish 
unless  they  are  full-grown  at  the  time;  but  as 
thei'e  is  a  constant  succession  from  August  till 
near  November,  the  operation  of  drawing  a 
hurdle  or  board  over  the  turnips  ought  to  be  re- 
peated  at  intervals    during    that  period.'*     Of 


*  Curtis'a  British  Entomology,  vol.  xiii.  folio  617 
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course,  this  method  can  be  effectual  only  on  the 
supposition  that  the  caterpillar  is  unable  to 
crawl;  it  might  have  been  presumed,  however, 
that  it  did  not  receive  such  a  complement  of  legs 
merely  as  a  matter  of  form,  and  accordingly  the 
slightest  observation  shows  that  it  can  move 
about  with  facility."  *  Rain  will  destroy  the 
caterpillars;  ducks  are  very  fond  of  them.  I 
have  often  thought  that  women  and  boys  might 
be  employed  to  whisk  them  off  the  plants,  and 
though  they  would  not  thereby  be  destroyed, 
they  would  be  much  annoyed,and, during  the  time 
the  annoyances  were  repeated,  the  crop  mi;L;ht 
advance  as  far  as  to  escape  serious  injury.  The 
most  effectual  destruction  would  be  that  of  the 
fly  itself  before  it  lays  its  eggs.  It  is  very  slug- 
gish in  its  flight,  does  not  fly  far  at  a  time,  and 
may  be  easily  caught  by  hand,  or  with  an  ento- 
mologist's net.  Swallows  are  useful  assistants  in 
capturing  these  flies.  Each  fly  so  destroyed 
would  prevent  the  coming  into  life  of  from  250  to 
300  caterpillars.  It  has  been  ascertained  that  a 
boy  often  years  of  age  can  gather  180  caterpil- 
lars in  an  hour;  and  a  troop  of  young  ducks,  pre- 
ceded by  a  boy  or  girl  to  switch  them  to  the 
ground,  would  destroy  them  in  great  numbers. 
Young  fowls  are  also  eflicacious,  but  old  ducks 
and  old  fowls  do  not  work  well. 

3298.  Caterpillars. — As  the  term  caterpillar  is 
so  frequently  used  in  reference  to  insects,  it  is 
right  to  be  able  to  distinguish  between  true  and 
false  caterpillars.  The  larvae  of  the  saw-fly  are 
called  false  caterpillars,  from  the  general  re- 
semblance they  bear  to  the  larvre  of  butterflies 
and  moths,  to  which  the  name  of  caterpillar  is 
properly  applied.  A  very  slight  examination, 
however,  soon  shows  decided  marks  of  distinc- 
tion. Ca,terp\\\a.Ts, properly  so  called,  have  never 
more  than  16  feet,  while  the  larvae  of  saw-flies 
have  generally  from  18  to  22;  a  few  have  only  6 
— a  circumstance  which  again  distinguishes  them 
from  true  caterpillars,  in  which  the  number  of 
these  organs  is  never  below  10.  Another  mark 
of  distinction  is  afforded  by  the  structure  of  the 
feet.  In  lepidopterous  larvae,  the  abdominal  legs 
are  surmounted  by  a  coronet  of  small  hooks, 
which  is  never  found  to  be  the  case  in  those  of 
false  caterpillars,  as  they  are  simple  mammiform 
protuberances.  This  minute  difference,  which 
can  only  be  detected  by  the  microscope,  has, 
however,  a  material  influence  over  their  habits, 
and  often  enables  us  to  distinguish  between  the 
respective  kinds  at  first  sight.  The  coronet  of 
hooks  converts  the  membranous  or  abdominal 
legs  of  caterpillars  into  efficient  instruments  of 
prehension,  and  they  accordingly  fix  their  body 
by  means  of  them  to  the  place  of  position,  while 
the  head  and  anterior  part  remain  free.  The 
abdominal  legs  of  the  others,  on  the  contrary,  are 
mere  points  of  support,  incapable  of  clinging  to 
an  object,  and  the  larvae  consequently  fixes  itself 
by  its  pectoral  or  fore-legs,  which  are  much 
developed  for  the   purpose.     The  whole  of  the 


abdominal  portion  of  the  body  is  thus  left  at 
liberty,  and  it  is  either  borne  curved  inwards,  as 
in  the  gooseberry  saw-fly,  Nematus  grossulariot, 
or  projects  into  the  air  in  variously -contorted 
and  singular  postures,  as  is  remarkably  the  case 
with  the  willow  saw-fly,  Nematus  cajrece,  and 
the  larvae  of  Hylotoma  roscp,  the  rose  saw-fly, 
which  has  the  extremity  of  its  body  almost  al- 
ways raised  and  curved  in  the  form  of  the  letter 
S.  Additional  distinctive  characters  might  be 
mentioned — such  as  the  form  of  the  eyes,  which 
are  pretty  large  in  the  false  caterpillars,  and 
placed  one  in  each  side  of  the  head ;  while  in  true 
caterpillars  they  are  small,  almost  invisible 
points,  disposed  in  a  circle.  These  peculiarities 
will  suffice  to  distinguish  the  two  tribes,  and  it 
is  of  importance  to  be  able  to  do  so,  as  they  are 
often  associated  together  in  the  work  of  destruc- 
tion. The  body  of  false  caterpillars  is  generally 
composed  of  12  segments,  but  the  incisures  are 
distinctly  defined,  and  liable  to  be  confounded 
with  the  transverse  wrinkles  which  thickly  cover 
the  whole  surface.  Many  of  them  are  marked 
with  bright  and  varied  colours,  but  the  ma- 
jority are  of  one  colour.  In  this  respect  they 
often  undergo  a  remarkable  change  after  they 
have  cast  their  last  skin,  the  colour  becoming 
entirely  unlike  what  it  was  before,  so  that  it  is 
impossible  to  recognise  the  same  individual. 
This  change,  indeed,  extends  even  farther  than 
to  colour,  for  such  kinds  as  are  furnished  with 
tubercles  or  spines  in  their  earlier  stages,  lose 
them  at  their  last  moult,  and  become  smooth; 
that  of  the  gooseberry  species,  I^ematus  grossu- 
lariw,  for  example,  loses  the  black  tubercles, 
which  made  the  surface  appear  as  if  chagreened. 
Like  the  flies  which  they  produce,  these  larvae 
are  sluggish  and  inactive,  seldom  moving  from 
the  place  where  they  fix  themselves,  unless  when 
requiring  an  additional  supply  of  food.  When 
not  engaged  in  feeding,  or  when  apprehensive  of 
danger,  most  of  them  roll  themselves  into  a 
circle,  sometimes  with  the  tail  elevated  in  the 
centre.  The  greater  number  lie  exposed  on  the 
foliage  of  plants,  but  others  take  up  their  abode 
in  the  interior  of  the  slender  shoots,  and  feed 
on  the  immature  pith;  others  lodge  in  the  inte- 
rior of  fruit,  and  cause  it  speedily  to  decay. 

3299.  Turnip  veerUs. — A  very  small  weevil, 
scarcely  one  line  in  length,  of  a  uniform  black 
colour,  slightly  tinted  with  metallic  blue  on  the 
elytra,  the  latter  with  punctured  lines,  the 
Ceuterohynclius  contractus,  is  found  occasionally 
associated  with  the  turnip  flea-beetle,  Hal- 
tica  nemorum,  feeding  on  the  young  leaves  of 
that  plant.  This  species  does  also  good  by 
attacking  that  pestilent  weed,  the  wild  mustard, 
Sinapisarrensis.  Another  species,  Ceuterohynchus 
polliiiarius,  attacks  the  nettle,  IJrtica  dioica,  a 
troublesome  weed  near  buildings;  and  a  third, 
Ceuterohynchus  assimilis,  occasions  the  knobs  on 
the  roots  of  the  wild  raidish, Raphanus  raphanis- 
trum,  one  of  the  most  troublesome  weeds  which 


*  Quarterly  Journal  of  Agriculture,  vol.  vii.  p.  562-566.  Other  accounts  of  this  insect  will  be  found 
in  Kirby  and  Spence's  Introduction  to  Entomology,  yo].  i.  p.  186;  Journal  of  the  Royal  English 
Agricultural  Society,  vol.  ii.  p.  364-389;  Neveport's  Observations  on  the  Turnip  Saw-fly;  and  in 
Newman's  Letters  of  Rusticus—On  Blight,  p.  99. 
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infest    cultivated    fields,   particularly   those   in 
which  the  turuip  is  cultivated. 

3300.  Aphides.— That  multitudinous  tribe  of 
insects,  named  the  Aphis  or  plant-louse,  sends  a 
few  of  their  umuber  to  attack  the  turnip  crop, 
and  their  attacks  are  chiefly  directed  against  the 
Swedish  turnip.  Mr  Curtis  says  that  there  are  3  if 
not  4  species  of  aphides  which  live  upon  the 
turnip;  one  he  has  found  under  the  rough  leaves 
of  the  English  varieties,  as  well  as  one  which  he 
believes  to  be  distinct;  another  appears  to  be 
attached  to  the  swedes,  and  the  last  is  secreted 
amongst  the  flower  stalks.  I  cannot  enter  fully 
upon  this  extensive  and  interesting  subject,  and 
must  refer  you  to  Mr  Curtis'  paper.*  I  shall 
only  add  a  few  words  descriptive  of  the  nature 
and  peculiarities  of  that  very  curious  tribe  of 
insects,  the  aphides,  from  another  author  :  "  As 
almost  every  animal  has  its  peculiar  louse,  so  has 
almost  every  plant  its  pecnViar  plant-loztse  ;  and, 
next  to  locusts,  these  are  the  greatest  enemies  of 
the  vegetable  world,  and,  like  them,  are  so  nu- 
merous as  to  darken  the  air.  The  multiplication 
of  these  little  creatures  is  infinite,  and  almost 
incredible.  Providence  has  endued  them  with 
privileges  for  promoting  fecundity,  which  no 
other  insects  possess  :  at  one  time  of  the  year 
they  are  viviparous,  at  another  oviparous;  and 
what  is  most  remarkable  and  without  parallel, 
the  sexual  intercourse  of  one  original  pair  serves 
for  all  the  generations  which  proceed  from  the 
female  for  a  whole  succeeding  year.  Reaumur 
has  proved,  that  in  5  generations,  one  aphis  may 
be  the  progenitor  of  5,904,000,000  descendants; 
and  it  is  supposed  that  in  one  year  there  may  be 
20  generations."  Bonnet  says  there  may  be  30. 
"  This  astonishing  fecundity  exceeds  that  of  any 
known  animal,  and  we  cannot  wonder  that  a 
creature  so  prolific  should  be  proportionably  in- 
jurious :  some  species,  liowever,  seem  to  be  more 
so  than  others.  Those  that  attack  wheat,  oats, 
and  barley,  of  which  there  are  more  kinds  than 
one,  seldom  multiply  so  fast  as  to  be  very  noxious 
to  those  plants;  while  those  which  attack  pulse 
spread  so  rapidly,  and  take  such  entire  possession, 
that  the  crop  is  greatly  injured,  and  sometimes 
destroyed  by  them."+  Mr  Walker  enumerates 
6  different  states  of  the  aphis — winged  oviparous 
female,  wingless  oviparous  female;  winged  vivi- 
parous female,  wingless  viviparous  female;  wing- 
ed male,  and  wingless  male.  The  wingless  female 
is  the  parent  of  the  winged  females  ;  the  winged 
female  is  generally  oviparous,  while  the  wingless 
female  is  generally  viviparous.  An  oviparous 
individual  never  becomes  viviparous,  nor  a  vivi- 
parous one  oviparous.J 

3301.  Fig.  271  represents  the  winged  male  of 
the  common  turnip  plant-louse,  Aphis  rajoa,  mag- 
nified. Its  characters  are  ochraceous,  horns  mode- 
rately long,  setacious,  two  first  joints  black,  third 
ochraceous  at  the  base  ;  head  blackish ;  collar 
ochraceous  and  brown,  disc  of  shining  black ; 
abdomen  greenish  ;  wings   irredescent,  the  ner- 


vures  light  brown ;  tips  of  the  thighs,  shanks, 
Fig.  271. 


WINGED  MALE    OF    THE    COMMON   TURNIP   PLANT- 
LOUSE — APHIS  RAP^. 

feet,  and  claws,  black.     Abundant  beneath  the 
leaves  of  the  common  turnip  the  whole  of  July, 
Fig.  272,  &c.     It    is   at    once 

distinguished     from 
the  other  species  by 
its   long    tubes    and 
small  apical  cells  of 
the  wings.  The  cross- 
ed lines  below  repre- 
sent the  natural  size 
of  the   body  and   of 
the    expanse    of  the 
wings.     Fig.  272  is 
the    female    of    the 
same  species  magni- 
wiNGLESs  FEMALE  OF  THE  fied.      It    is    bright 
COMMON  TURNIP  PLANT-     green,    shagreened  ; 
LOUSE — APHIS  RAP.E.        homs  fuscous,  cxcept 
at  the  base  ;  eyes,  tips  of  shanks,  and  feet,  black. 
The    small   figure    on   the    left   represents   the 
aphis  of  the  natural  size, -and  the  figure  below 
represents  one  of  the  natural  size  just  excluded. 

3302.  Fig.  273  is  the  winged  male  of  the  aphis 
which  infests  the  Swedish  turnip  and  cabbage 

Fig.  273. 


WINGED  MALE  OF  THE  SWEDE  PLANT-LOUSE — 
APHIS  BRASSIC^. 

plants,  the  Aphis  brassicw,  magnified,  the  lines 
below  representing  the  natural  size  of  body  and 
expanse  of  wings.  Generally  pea-green  ;  horns 
setaceous,  longish  and  black,  as  well  as  the  head, 
collar,  and  disc  of  thorax  ;  several  blackish  bands 
more  or  less  perfect  across  the  body ;  tubes  short 
and  stoutish,  black  at  the  base;  wings  irredescent, 
stigma  pale  green  ;  nervures  strong,  piceous, 
apical  cell  large,  and  the  first  furcate  one  wider 


*  Journal  of  the  English  Agricultural  Society,  vol.  iii.  p.  49-56. 
■f  Kirby  and  Spence's  Introduction  to  Entomology,  vol.  i.  p.  174. 
J  Newman's  Letters  of  Itusticus — On  Blight,  p.  68. 
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WINGLESS  FEMALE  OF  THE 

SWKDK  PLANT-LOUSE — 

APHIS  BRASSICiE. 


than  the  species  above;  legs  black,  base  of  thighs 
greuu.     Fig.   274   is  the  female  of  tlie  species. 
Sliiilitly  mealy;  ge- 
^'6-  -'^-  nerally  of  a  yellow- 

t'Y  green  tiian  the 
male;  third  joint  of 
the  anteiina3  oi-h- 
raceous,  following 
black; eyes  two, two 
large  spots  on  the 
crown,  and  one  on 
each  .side  of  the  col- 
lar, black  ;  abdo- 
men very  large  and 
heavy ;  spiracles,  se- 
veral dots  upon  the 
back,  and  a  fev? 
transverse  streaks 
beyond  the  middle, 
black  ;  tibia  short 
and  black,  as  well  as  the  legs ;  base  of  thighs 
greenish.  The  small  figure  on  the  left  repre- 
sents this  aphis  of  the  natural  size.  "As  far 
as  my  observation  goes,"  says  Mr  Curtis,  "  the 
swedes  have  suifered  most  from  the  aphides ;  the 
under  sides  of  the  curled  leaves  jjeiiig  sometimes 
densely  covered  with  them  of  all  sizes.  The  old 
wingless  females  are  seen  resting  in  August, 
September,  and  October,  surrounded  by  their 
young  broods,  with  here  and  there  a  winged 
male  walking  lazily  over  his  kindred.  The  leaves 
are  frequently,  at  the  same  time,  gray  with  mil- 
dew ;  but  that  is  a  distinct  disease.  It  is  said 
that,  in  a  very  dry  autumn,  early  sown  turnips 
seldom  escape  the  mildew,  which  is  a  species  of 
fungus  forming  a  whitish  powder  over  the 
leaves,  and  readily  brushing  off.  Tlie  leaves  thus 
affected  soon  become  yellow,  dry,  and  brittle ; 
and,  at  an  early  stage,  this  disease  seems  to  en- 
courage the  aphides,  owing  to  the  plants  not 
being  healthy  and  able  to  resist  such  attacks. 
I  may  observe  that  I  have  seen  myriads  of 
Aphis  brossicce  under  cabbage  leaves  in  July, 
and  secreted  in  the  leaves  of  the  crumpled  brocoli 
as  late  as  the  end  of  November, when  they  were  of 
all  ages  and  sizes,  both  winged  and  apterous." 

3303.  Honey-deic.  —  "  Whether  any  of  the 
above  aphides  deposit  the  sweet  liquor  called 
honey-dew  upon  the  turnip  leaves,"  remarks  Mr 
Curtis,  "  has  not  vet  been  observed  ;  but  I  liave 
never  seen  the  ants  occupied  in  visiting  the  in- 
fested leaves  for  the  purpose  of  collecting  tlie 
saccharine  matter  which  exudes  from  the  two 
abdominal  tubes  or  ducts,  and  which  is  also  dis- 
charged from  the  extremity  of  the  bodies  of  some 
species.  The  exudation  of  this  honey,  which 
passes  off  through  the  tubes,  and  chrystalises  in 
cold  weather,  ma.y  be  a  necessary  means  of  dis- 
posing of  any  surplus  secretions  arising  from 
the  constant  supply  of  sap  which  is  passing 
through  the  stomachs  of  these  little  leeches,  and 
which  they  may  not  have  the  power  of  discharg- 
ing fast  enough  by  the  usual  organs." 

3304.  A  writer  assuming  the  name  of  Rusticns 
says — *'  I  am  quite  convinced  that  honey-dew  is 


a  secretion  from  the  aphides,  and  that  ants  devour 
this  honey-dew,  and  a  sweet,  clear,  liquid  honey 
it  is.  I  have  offr^n  icatch'd  an  ant  go  from  one 
aphis  to  another,  stand  beiiind  each,  and  gently 
squeeze  the  body  with  its  fore  legs;  perhaps  one 
aphis  in  ten,  not  more,  will  give  out  a  small  drop 
of  honey,  as  clear  as  crystal,  which  the  ants  in- 
stantly swallow.  The  ants  take  much  more  care 
of  the  aphides  than  the  aphides  do  of  themselves : 
they  are  sad,  dull,  stupid  creatures.  It  is  very 
pretty  to  see  the  licking  and  washing,  and  cleans- 
ing, and  caressing  which  the  ants  constantly  be- 
stow on  them."* 

3305.  "  Protected  as  the  aphides  are  in  the 
wrinkles  of  the  leaves,  which  they  themselves 
have  caused  by  the  pumping  up  and  extravasa- 
tion of  the  sap,  it  is,  I  think,"  observes  Mr  Cur- 
tis, "  impossible,  in  the  open  field,  to  apply  any 
effectual  remedy  for  the  extirpation  of  this  pro- 
lific tribe.  When  it  is  in  our  power,  the  best 
plan  would  be  to  cut  off  the  diseased  leaves  as 
soon  as  the  presence  of  the  insects  is  detected, 
and  crush  them  completely  under  foot ;  or  put 
them  into  a  sack,  and  carry  them  away  to  be 
destroyed  with  boiling  water." 

3306.  Lady-hirds. — "  Fortunately,  no  tribe  of 
insects  has  a  greater  number  of  natural  enemies 
to  keep  it  in  check  than  tlie  plant-lice.  One  of 
the  most  conspicuous  and  efficient  enemies  are  the 
CoccineUa,  of  which  about  30  different  species 
have  been  noticed  in  England.  Lady-birds  pass 
the  winter  in  the  crevices  of  palings  and  trunks 
of  trees,  &c.,  and  are  ready  to  come  out  with  the 

slightest  increase  of 
heat  in  spring.  They 
eat  into  the  side  of 
the  a|)his,  and  thus 
destroy  many  daily. 
The  two  most  com- 
mon species  are  the 
C'occiiiella  b'lpunc- 
tata,  two-sputted 
lady-bird^  a  small 
insect  of  2^  lines  long,  in  fig.  275  a  ;  and  a 
larger  one,  Cuccinella  stpttnipvnctnta,  seven- 
spotted  lady-bird,  which  is  3$  lines  long,  and 
nearly  3  broad,  fig.  273  6  ;  both  of  the  natural 
size. 

3307.  J chnetinion  Jly.— Another  active  enemy 
of  tlie  aphis  is  the  ichneumon  fly,  Ajihidius  rupee 
of  Curtis,  fig.  276,  magnified.  Anteinia?  shurter 
than  the  body,  composed  of  14  joints;  basal  joint 
beneath,  as  well  as  the  mouth,  ochraceous  ;  he.id 
and  thorax  shining  black  ;  abdomen  spindle- 
shaped  and  pitchy  in  colour, attached  to  the  trunk 
by  a  narrow  ochraceous  pedicle;  wings  tour, 
irredescent,  superior,  with  a  narrow  fu.-cous 
stigma,  from  which  issues,  beneath,  a  short 
curved  nervure,  and  there  is  a  large  elongate 
trigonate  cell  at  the  base:  legs  six,  slender,  and 
bright  ochreoiis,  variegated  with  dark  Irown  ; 
length  1  ^  line,  expanse  of  wings  2^.  The  small 
cross  lines  at  the  left  side  represent  the  natural 
size  of  the  fly  with  the  wings  expanded.    This  fly 
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hovers  about  plants  infested  by  the  aphis,  and  the 
female  soon  fixes  on   a  female  aphis,  pierces  her 
TT     n-^  ■with  her  ovi- 

°  positor,     lay- 

ing a  single 
egg,  and  then 
proceeds  to 
another,  and 
thus  inocu- 
lates a  consi- 
derable num- 
ber. As  the 
aphis  imbibes 
the  juice  of 
the  plant,  the 
little  maggot 
which  has  hatched  in  her  body  hourly  increases 
in  size,  until  the  exhausted  aphis  dies.  As  there 
are  iiiauy  generations  of  ichneumon  flies  in  a 
Slimmer,  it  follows  that  they  are  most  formidable 
enemies  to  the  plant-lice. 

3308.  Tunup-hof  Miners.— Tliere  is  a  class  of 
insects  called  turnip-leaf  miners,  the  larva?  of 
wliicli  destroy  the  energy  of  the  leaves  of  turnips, 
by  Coring  galleries  between  their  upper  and 
under  surfaces,  in  the  manner  wliich  is  now  ascer- 
tained to  be  tlie  case  with  the  turnip  flea-beetle. 
One  is  tlie  Drosphila  finra,  which  forms  its 
dwellings  so  carefully  under  the  vppier  cuticle  of 
the  leaves  that  not  a  trace  of  tlieni  can  be  seen 
on  the  under  side.  Its  length  is  1  line.  The 
larva  of  this  insect  is  destroyed  by  two  little  para- 
sitic hymenopterous  flies,  the  Ceraphron  nic/er, 
and  the  Microgader  riridis.  The  other  leaf-miner 
is  named  Phytomyza  ni(jrlcornis,  which  is  bred 
from  the  under  sides  of  the  turnip  leaves,  where 
the  maggots  form  long  irregular  galleries  inside 
of  the  lower  cuticle,  and  these  miners  are  not 
visible  on  the  upper  side  of  the  leaf.  Tlie  fly  is 
1  line  in  length. 

3309.  Moths. — Lepidopterous  insects,  that  is, 
those  of  the  butterfly  and  moth  kind,aS'ord  several 
species  injurious  to  the  turnip  crop.  One  is  the 
turnip  diamond-back  moth,  Cerostoma  xylostella. 
When  at  rest  the  wings  are  closed  and  deflexed, 
and  tlie  horns  are  projected  forward  in  a  straight 
line.  It  is  more  or  less  brown.  The  upper  wings 
are  long  and  narrow,  and  when  closed  form  2  or 
3  diamonds  upon  the  back;  the  inferior  wings  are 
lance-shaped,  and  of  an  ash-colour,  with  a  very 
long  fringe.  Its  length  is  2\  lines.  The  cater- 
pillar is  green,  about  half  an  inch  in  length,  slen- 
der and  tapering  to  both  ends.  They  ai  e  exceed- 
ingly active,  and  on  the  slightest  touch  wriggle 
themselves  ofi'the  leaf  they  are  feeding,  and  let 
themselves  down  by  a  silken  thread,  and  remain 
suspended  until  the  cause  of  alarm  subsides.  As 
many  as  240  have  been  counted  on  one  leaf,  and 
such  is  tlieir  avidity,  that  not  the  smallest  vestige 
of  a  green  leaf  is  left  by  them.  This  larva  is 
destroyed  by  a  black  ichneumon,  nameti  Campo- 
plex  paniscus.*  The  cabbage-moth,  Mamestra 
hrassiccB,  will  live  on  the  Swedish  turnip.  The 
forelegs   are   ash-brown,  clouded  with  ash-gray 


streaked  across  with  black;  they  have  a  mark 
resembling  the  letter  W  on  the  disc  of  the  an- 
terior wings,  which  expand  Ij  inch.  The  cater- 
pillar is  greenish  or  brownish,  with  a  dark  stripe 
along  the  back,  on  which  a  pale  line  is  visible  ; 
the  sides  are  niaiked  with  an  obscure  yellowish 
stripe,  having  a  tendency  to  become  reddish  on 
the  upper  side.  The  spiracles  are  white  sur- 
rounded with  black.  The  White  line  brown- 
eyed  moth,  Mantci^tra  olerocea,  is  of  a  rusty-brown 
colour,  the  fore-wings  at  times  slightly  clouded, 
the  cross-lines  obliterated.  The  caterpillar  red- 
dish or  yellowish-brown,  with  a  dark  line  along 
the  back,  and  ajiother  on  each  side,  and  beneath 
the  latter  a  white  line;  underside  and  feet  light- 
brown.  The  Gamma  or  Y-moth,  Plusia  gamma, 
is  easily  recognised  by  the  silvery  character  on 
its  fore-wings  resembling  the  letter  Y,  or  rather 
the  Greek  y,  upon  a  variegated  dusky-brown 
ground.  Head  and  thorax  ash-gray ;  the  abdomen 
of  a  lighter  hue.  It  expands  from  1^  to  1^  inch. 
The  eggs  of  this  moth  are  very  beautiful,  being 
of  an  orbicular  shape,  with  elevated  ribs,  and  slen- 
der, transverse,  raised  lines.  They  are  chiefly 
laid  on  the  under  side  of  leaves,  sometimes  singly, 
but  more  commonly  in  small  clusters.  When  the 
caterpillars  reach  maturity,  they  are  green,  with 
6  white  or  black  lines  along  the  back,  and  a  faint 
yellow  streak  on  each  side;  the  breathing  pores 
black.  They  possess  only  4  abdominal  feet,  and 
2  anal  ones,  thus  indicating  an  approach  to  the 
geometric  or  looper  caterpillars.  The  chrysalis, 
which  is  pitchy-brown,  is  inclosed  in  a  white 
woolly  cocoon,  spun  between  the  fulds  of  a  leaf, 
or  among  herbage.  Tlie  moth  flies  about  in  the 
day  with  much  rapidity,  keeping  the  wings,  when 
feeding,  in  constant  vibration.  They  may  be 
seen,  often  in  great  numbers,  hovering  in  this 
manner  about  a  turnip-field,  over  the  yellow 
blossom  of  the  charlock  and  field-mustard,  or  the 
blue  heads  of  the  scabies  and  devilV-bit.-t"  There 
is  no  moth  more  shy  and  difiicult  to  catch  by  day, 
for  it  will  seldom  allow  any  one  to  come  near  it, 
but  whether  it  detects  the  approach  of  man  by  its 
eyes,  which  sparkle  like  living  rubies,  or  by  its 
hearing,  is  not  known  :  it  darts  off",  however,  in 
an  instant,  when  disturbed,  and  stops  again  a  few 
yards  off,  or  entirely  vanishes.  There  is,  per- 
haps, nothing  but  hand-picking,  or  switching  the 
turnip-plant,  to  get  quit  of  these  insects.  The 
Large  Wliite  cabbage  butterfly,  Punlia  brassica, 
lays  eggs  in  clusters,  of  20  or  30,  on  the  under 
side  of  the  turnip  leaves.  The  caterpillars  are 
green  before  and  yellow  behind,  when  yon  ng,  but, 
when  matured  to  full  growth,  are  In  inch  long, 
and  as  thick  as  a  small  goose-qnill.  They  chiefly 
attack  the  Swedish  turnip.  They  are  desiroyed 
by  the  ichneumons  Microgaster  glomeratus  and 
Pimpla  instigator,  and  by  the  cynips  Pteromatus 
hrassica  and  pontics.  The  Small  Wliite  or  tur- 
nip butterfly,  Pontia  rapce,  as  its  name  implies, 
is  another  enemy  to  the  turnip.  The  superior 
wings  of  the  inale  are  tipped  with  black,  and  the 
inferior  have  a  black  sput  on  the  upper  edge;  the 
ftmaie  is  similar,  but  has  2  large  black  spots  like- 
wise beyond  the  centre  of  the  superior  wings; 
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underside  of  the  same  white,  apex  yellow,  and  •-' 
black  spots  beyond  the  middle,  the  lower  one 
sometimes  obliterated  ;  inferior  wings  yellow, 
freckled  with  black.  Length  of  male  8  Hues,  and 
expanse  of  wings  2  inches.  The  eggs- are  not  unlike 
those  of  the  cabbage-butterfly;  but  the  caterpillar 
is  totally  different,  being  entirely  green,  and  so 
densely  clothed  with  minute  hair~,  as  to  be  velvety. 
They  have  a  yellowish  stripe  down  the  back,  and 
another  along  each  side.  They  ai-e  more  than  1 
inch  long,  and  about  as  thick  a^  a  crow  quill. 
The  small  oval  eggs  so  deeply  embedded  in  the 
pulpy  substance  of  the  back  of  some  turui])  leaves, 
are  laid  by  the  Clirijsomdn  hetitia;,  a  brilliant 
shining  or  green  ovul  beetle,  with  undersides, 
horns,  and  legs  black,  and  about  1  g  line  long. 

3310.  Besides  the  leaves,  the  turnip  is  attacked 
by  insects  in  the  bulb,  among  which  noxious  in- 
sects are  many  large  caterpillars,  called  by  far- 
mers and  gardeners  surface  (jrubf,  which  commit 
very  extensive  depredations  upon  turnips.  Among 
these  is  the  caterpillar  of  the  Triphceiia  proiiuba, 
the  Great  yellow  underwing.  This  moth  is  some- 
times very  plentiful  in  hay-fields,  where  it  will 
rise  from  the  swathes  when  disturbed,  and  alight 
again  in  another  swathe.  The  Nodua  or  JEijros- 
tis  eiclamatlouis,  the  Heart  and  Dart  moth,  so 
named  from  the  markings  of  the  wings  resem- 
bling the  note  of  exclamation  (!),  and  a  heart  and 
a  dart,  affords  a  caterpillar  of  a  dull  lilac  colour, 
with  a  lurid  space  down  the  back  of  a  more 
ochreous  hue,  which  is  a  most  destructive  animal 
to  crops  of  turnips  at  every  stage  of  their  growth, 
it  being  very  apt  to  separate  the  crown  from  the 
root.  The  grub  of  the  Noctua  or  jEgrostis  i-rge- 
tiim  is  a  very  formidable  assailant  in  the  more 
atlvanced  state  of  the  turnip  plant,  near  to  which 
it  forms  a  round  hole  in  a  vertical  direction  about 
2  or  3  inches  deep  in  the  earth.  At  the  bottom 
of  this  it  remains  during  the  day,  unless  it  be 
dark  and  moist,  and  at  night  it  emerges  from  its 
burrow,  and  commences  an  attack  upon  a  plant 
by  eating  round  the  neck  of  it,  and  eventually 
detaching  the  upper  part  from  the  root.  In  this 
way  singled  Swedish  turnip-plants  may  be  des- 
troyed one  after  another  until  very  few  are  left. 
The  rook  is  useful  in  searching  for  this  grub,  and 
in  quest  of  it  will  also  tear  up  the  plant.  Young 
pigs  are  fond  of  it,  and  would  dig  for  it  in  a  tur- 
nip-field, were  it  not  that  they  would  dig  up  the 
plants  at  the  same  time.  There  seems  no  ready 
means  of  getting  quit  of  this  pest.  The  excres- 
cences which  frequently  disfigure  the  turnip  bulb, 
and  are  not  confined  to  any  particular  variety  of 
turnip,  on  being  opened  will  be  found  to  contain 
a  small  maggot.  This  is  produced  by  the  Ceu- 
terohyiichus  pluerost'ujma,  the  turnip-gall  weevil. 
It  is  very  similar  to  the  turnip-seed  weevil,  but 
is  black  instead  of  gray;  the  wing-cases  are  not 
so  rough  or  strongly  tuberculated  at  their  ex- 
tremities, and  all  the  thighs  have  a  small  tooth 
beneath.  It  is  not  uncommon  in  hedges  from 
May  to  August,  and,  closely  contracting  all  its 
members  when  alarmed,  it  looks  like  a  black  seed. 


nip  with  her  proboscis,  and  deposits  an  egg  in  it; 
and  the  young  maggot,  which  is  fat  and  whitish, 
often  of  a  briuht  flesh-colour,  lives  on  the  sub- 
stance of  the  bulb.  Except  in  affecting  the  beauty 
and  symmetry  of  the  bulb,  this  insect  does  no 
great  harm  to  the  turnip." 

3311.  A  plan  of  destroying  moths  in  vineyards 
has  been  tried  by  M.  Audouin  with  success,  and 
which  Consists  of  lighting  lamps  covered  with  bell- 
glasses  smeared  witli  oil,  when  the  light  attracts 
the  insects,  and  they  are  captured  on  the  glass. 
Such  lights  are  much  more  effective  than  open  fires 
of  brushwood.  In  this  way  200  lamps  the  first 
night,  and  lUO  the  following  nights,  placed  at 
25  feet  apart,  in  4  nights  in  August  1842,  in  a 
vineyard  of  4  acres  extent,  and  lighted  for  2 
hours  each  night,  destroyed  these  numbers  of 
moths  in  the  respective  nights — 30,000,  14,400, 
and  the  two  last  nights  02G0;  in  all,  53,(560.  Of 
these  it  was  reckoned  that  three-fourths  were 
females,  which,  supposing  they  would  have  laid 
150  eggs  each,  caused  a  destruction  of  6,000,000 
of  eggs.  Many  moths,  I  apprehend,  might  have 
been  caught  besides,  while  flickering  round  the 
lamps,  with  an  entomologist's  net.  f 

3312.  The  Anbury  in  Turnips — Mr  Marshall, 
in  allusion  to  the  anbury,  says  that  it  is  a  large 
excrescence  produced  below  the  bulb;  and  when 
this  was  just  forming,  and  not  larger  than  a  green 
walnut,  the  anburies  were  as  large  as  a  goose's 
egg,  irregular  in  form,  with  excrescences  be- 
low, and  not  unlike  races  of  ginger  depending 
from  them.  After  arriving  at  maturity,  they  ex- 
hibit a  putrid  fermentation,  and  emit  a  most 
offensive  smell.  When  the  anburies  are  divided, 
they  are  hard;  but  with  the  assistance  of  a  lens, 
veins  or  string-like  vessels  may  be  seen  dispersed 
through  the  tumour.  When  turnips  are  affected 
with  this  disease,  the  tops  become  yellow,  and  flag 
in  the  heat  of  the  sun,  and  its  existence  is  thus 
readily  distinguished.  He  says  it  has  been  attri- 
buted to  the  land  being  too  long  continued  under 
this  green  crop;  but  it  is  certain  that  the  anbury 
appears  on  land  where  turnips  had  never  before 
been  grown.  He,  however,  considers  that  it  pro- 
ceeds from  the  formation  of  an  insect  in  the 
vessels  of  the  tap-root,  by  which  the  course  of  the 
sap  is  divided,  and  instead  of  the  natural  bulb  an 
excrescence  is  produced.  He  recommends  that 
the  diseased  plants  should  be  removed  as  soon  as 
possible,  and  the  earth  stirred  about  those  that 
remain;  and  he  adds,  that  it  may  be  wholly 
avoided  by  well  preparing  and  richly  manuring 
lands  subject  to  produce  anbury  .J  If  the  disease 
were  occasioned  by  the  puncture  of  insects,  better 
cultivation  would  not  abate  its  virulence,  but 
rather  increase  it,  as  the  turnip  would  thereby  be 
rendered  much  more  palatable  to  them.  The 
truth  is,  all  such  diseases  arise  from  poverty  of 
the  soil,  either  from  want  of  manure  when  the 
soil  is  naturally  poor,  or  rendered  effete  by 
overcropping.  Labour,  clean,  and  manure  the 
soil  fully,  according  to  the  condition  it  presents, 
and  no  anbury  will  appear,  unless  it  may  happen 


The  female  pierces  a  hole  in  the  rind  of  the  tur- 
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in  peculiar  seasons,  which  always  counteract  the 
effects  of  culture,  and  affect  plants  in  a  manner 
similar  to  want  of  nourishment.  This  disease  is 
not  so  prevalent  as  it  was  30  years  ago,  be- 
cause the  culture  of  the  turnip  is  now  better 
understood,  and  the  ground  is  manux'ed  with 
greater  liberality. 

3313.  Insects  are  invariably  found  in  the  bulbs 
of  turnips  diseased  with  anbury,  but  they  are 
the  effect  and  not  the  cause  of  the  disease,  as 
the  habits  of  the  insects  so  found  clearly  indicate. 
The  principal  insects  are  the  winter  turnip- 
gnat,  Trichocera  hiemalis,  belonging  to  the 
family  Tipulidre,  and  one  or  two  of  the  rove- 
beetles,  principally  of  the  genera  Aleochara  and 
Oxijtelns,  of  the  latter  of  which  the  sculptured 
rove-beetle,  Oxytelus  sculpturatus,  is  the  most 
common.  Both  these  kinds  of  insects  are  to  be 
found  among  dung  after  it  has  been  a  few  days 
dropped ,  and  in  rotteu  turnips,  particularly  in  the 
diseased  parts. 

3314.  Fingers  and  Toes  in  Turnips—  Of  this 
disease  Mr  Dickson  says: — "  It  occasionally  hap- 
pens that  turnip-plants,  instead  of  swelling  and 
forming  bulbs,  send  off  numerous  stringy  roots, 
which  soon  decay  and  come  to  no  account.  It 
occurs  most  generally  when  the  crop  is  sown  on 
fresh  land,  and  no  remedy  is  said  yet  to  have  been 
discovered  to  prevent  it.  More  perfect  tillage, 
and  the  use  of  such  measures  as  have  a  tendency 
to  render  such  lands  more  mellow  and  friable, 
may  perhaps  be  beneficial."*  No  doubt  the  dis- 
ease has  been  observed  on  fresh  virgin  soil,  that 
had  never  before  borne  a  crop  of  turnips;  but  it 
has  been  remarked  in  a  long  experience,  that  land 
which  had  often  carried  turnips  was  most  affected 
by  this  disease.  The  county  of  Roxburgh  was 
much  afflicted  with  it,  and  it  continued  to  increase 
for  30  years;  but  latterly  it  has  decreased,  and 
may  now  be  said  to  have  disappeared,  in  conse- 
quence of  the  superior  manuring  of  all  the  crops 
and  the  larger  liming  of  the  soil,  and  the  same 
result  has  been  experienced  everywhere.  I  may 
here  remark,  however,  that  spurious  seed  will 
have  the  same  effect  on  the  turnip,  in  unfavour- 
able seasons,  as  want  of  manure,  and  the  injurious 
effects  of  weather,  such  as  was  the  case  in  Scot- 
land in  the  season  of  1847.  The  disease  affects 
the  turnip  plant  from  the  period  of  singling  to  the 
first  hoeing  of  the  crop.  The  plant  becomes 
flaccid,  and  the  leaves  assume  a  yellowish  hue, 
but  do  not  die,  nor  does  the  plant  bear  the  slight- 
est mark  of  insects;  and  when  once  affected  never 
gets  free  of  the  disease,  and  continues  to  live  and 
grow  in  size.  The  disease  never  affects  a  whole 
fleldatonce,nordoes  it  run  along  drills, but  invari- 
ably begins  in  spots  which  increase  in  diameter, 
and  spread  out  into  large  patches,  which  patches 
never  come  in  contact,  but,  on  finding  interrup- 
';ii,ns,  assume  irregular  forms.  The  interruptions 
are  the  ends  of  drills  and  the  hollows  of  fields. 
The  patches  never  commence  in  hollows  or  drill- 
ends  where  water  may  lodge,  but  on  the  driest 


knolls,  where  sheep  would  take  to  and  rest  on  for 
the  night.  In  conformity  with  this  circumstance, 
light  loamy  turnip-soil,  on  an  open  bottom,  is 
much  more  apt  to  produce  the  disease  than  clay- 
land,  or  any  soil  resting  on  a  retentive  bottom; 
and  it  prevails  more  in  dry  than  in  wet  seasons. 
Hence  in  the  wet  seasons  of  1816  and  1817  it 
was  but  little  felt  in  Roxburghshire;  whereas  in 
the  dry  summers  of  1818  and  1819,  and  particu- 
larly in  1818,  it  was  both  extensive  and  destruc- 
tive. Hence  also  Roxburgh,  with  its  light  soil, 
was  always  more  affected  than  the  neighbouring 
county  of  Berwick  with  its  heavy  soil.  The 
ultimate  effects  of  the  disease  are  to  produce  a 
distorted  bulb  like  a  boxer's  glove,  with  fingers 
and  thumb,  which  are  longer  or  shorter,  smaller 
or  larger,  in  proportion  to  the  bulb.  The  leaves 
are  unhealthy  in  colour,  and  the  top  has  a  tend- 
ency to  shoot.  Inequalities  occur  in  the  bulb 
which  collect  water,  the  freezing  of  which  in 
winter  causes  premature  decay  of  the  bulb.  The 
texture  of  the  bulb  becomes  fibrous,  its  juice 
tastes  acrid  like  the  skin,  and  the  smell  is  some- 
what putrescent.  Hence  the  disease  affects  the 
weight  of  the  crop,  as  also  its  nutritive  properties 
as  an  article  of  ibod  for  live  stock.+ 

3315.  The  analyses  of  the  tops  of  turnips,  as 
well  as  of  the  bulbs  attached  to  them,  have  been 
made  by  different  chemists.  In  conducting  such 
analyses  of  the  tops,  it  has  been  found  that  the 
proportion  of  the  water  in  them  to  the  ash,  taken 
in  both  the  wet  and  dry  states,  is  as  follows, 
according  to  Professor  Way  and  Mr  Ogston : — 

Water.  Ash.  Ash-dry. 

I  High.  Low.  Mean  I  High.  Low.  Mean  I  High.  Low.  Mean 
Turnip-top  |    9U.0    79.U    b5.5    |    2.64    1.19    1.84    |  18.00    8.00  12.98 

The  mean  numbers  are  those  of  30  different 
analyses,  and  not  of  the  highest  and  lowest  quan- 
tities ;  but  it  is  evident  that  the  percentage  of 
water  and  ash  varies  with  tolerable  uniformity, 
both  above  and  below  the  averages  given. 

3316.  Professor  Johnston  ascertained  the  pro- 
portion of  water  contained  in  different  parts  of  the 
tops  of  turnips,  before  and  after  the  formation 
of  the  bulb.     Thus- 
Mean  per  cent. 

From  June  28  to  July  26,  the  water  in  the 

entile  top  was,      ....  88. 4y 

From  Aug.  2  to  Sept.  27,  water  in  the  top,    .  85.42 

at  the  bottom,  90.22 

The  conclusions  which  these  results  warrant  are, 
that  tlie  proportion  of  water  is  greater  when  the 
plants  are  young  and  succulent ;  that  the  per- 
centage of  water  in  the  lower  part  of  the  top  is 
greater  than  in  the  upper;  and  that  the  average 
quantity  of  water  in  the  lower  part  is  greater 
than  the  mean  of  the  whole  green  part,  includ- 
ing leaves  and  stalks.J 

3317.  The  composition  of  the  ash  of  the  tur- 
nip-top, as  ascertained  by  Professor  Johnston,  is 
as  follows : — 


*  Dicksoti's  Practical  Agriculture,  vol.  ii.  p.  666. 
+  Quarterly  Journal  of  Agriculture,  vol.  i.  p.  429. 
J  Transactions  of  the  Highland  and  Agricultural  Society,  for  July  1848,  p.  281-3. 
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PotMh, 

Soda, 

Lime, 

Oxide  of  iron, 
Phosplioric  acid, 
Sulphuric  acid, 
Clilorine, 
Silica, 


28.6,5 
5.41 

2:i.27 
3.09 
0.fi6 
9:29 

12..52 

16.05 
0.86 

100.00 


Percentage  of  ash  from  1 4.  to  20. 

Professor  Johnston  says  there  is  no  doubt  the 
proportion  of  ash  varies  very  much  with  the 
period  of  the  phmt's  growtli,  and  with  the  part 
of  tlie  tops  which  is  burned  for  tlie  collection  of 
a^h.*  The  variety  of  turnip  from  which  the 
analysis  was  taken  is  not  mentioned,  but  in  a  case 
the  following  results  were  obtained  in  illustration 
of  these  remarks :— Percentage  of  ash  obtained 
from  green  turnip-tops,  collected  from  the  2d  of 
August  to  the  27th  September  from  the  top, 
mean,  2.19;  from  the  bottom,  mean,  1.75.  From 
the  same,  when  dried  at  212°  Fahr.  top,  mean, 
16.84;  bottom,  mean,  18.21.  The  conclusions 
which  these  results  warrant  are,  that  the  propor- 
tion of  mineral  matter  in  the  tops  increases  with 
the  age  of  the  plant;  that  the  averau;e  quantity 
of  mineral  matter  in  the  green  part  of  the  turnip  is 
greater  in  the  highest  than  the  lowest  part ;  and 
that  in  the  tops  dried  at  212°  Fahr.,  the  proportion 
of  mineral  matter  is  greater  in  the  lowest  than  in 
the  highest  part.  As  regards  this  change  of  place 
in  the  proportion  in  the  mineral  matter  in  the  tops 
■when  green  and  dried, Profes>or.Johii5ton  gives  an 
e.xplanation,  which  you  should  bear  in  mind  when 
comparingthe  resultsof  chemicalaualyses  inother 
things: — "  This  difference  arises  from  the  circum- 
stance that  the  lower  part  contains  the  largest 
percentage  of  water.  The  present  case  is  only  one 
of  many  illustrations  of  the  fact,  that  the  relative 
proportions  of  mineral  matter,  in  green  products, 
ar3  not  to  be  received  as  real  indices  of  the  rela- 
tive proportions  in  which  this  mineral  matter 
exists  in  the  dry  substance  of  the  plant."t 

3318.  The  following  table  e.xhibits  the  compo- 
gitiou  of  turnip-tops  of  the  respective  varieties  of 
the  turnips  mentioned  in  it,  as  ascertained  by 
Professor  Way  and  Mr  Ogslon  : — 


This  table  exhibits  wide  differences  in  the  com- 
position of  the  ash  of  the  turnip-top,  the  phos- 
phoric acid  of  one  specimen  being  double  that  of 
others.  We  are  prepared  for  this,  observes  Pro- 
fessor Way.  In  the  growth  of  plants  of  this  de- 
scription, the  construction  of  the  materials  is 
supposed  to  go  on  in  the  leaves  from  which  the 
vegetable  matter,  when  fully  worked  up,  de- 
scends into  the  tuber,  and  is  there  deposited. 
The  leaves  would  contain,  therefore,  not  only 
their  own  proper  mineral  constituents,  but  the 
greater  part  of  the  excess  of  such  bodies  which 
had  entered  the  plant.  The  ash  of  the  top  differs 
from  that  of  the  bulb  chiefly  in  containing  less 
phosphoric  and  sulphuric  acid,  less  potash,  but  a 
great  deal  more  lime.  On  comparing  the  con- 
tents of  the  column  of  mean  results  with  that  of 
Professor  Johnston  (in  3317,)  a  great  difference 
will  be  observed  to  exist  in  the  composition  of 
turnip-tops  derived  from  different  localities. 

3319.  It  may  be  useful  to  give  the  relative 
quantities  of  the  mineral  matter,  in  pounds  weight, 
contained  in  one  ton  of  the  tops  of  each  of  the 
kinds  of  the  turnips  given  in  the  above  table  : — 


Mean 

Skirving's 

D«le-« 

of  six 

Swede, 
lb. 

Hvbrid. 
ib. 

White. 
Ib. 

Bpeci- 

mena. 

Ib. 

Potash,    . 

509 

90S 

3-61    6-20 

5-18 

6-<i8 

Soda, 

5-49 

1-23     .. 

1-12 

Lime, 

12-.57 

13-26 

9-37  1218 

11 --e 

11-29 

Masinesia, 

llfi 

l-:i» 

0-47    1-79 

1-17 

1-16 

Oxide  (if  iron,  . 

133 

0-29 

016    1-5.1 

0-3^' 

0-72 

Pliosplioric  acid, 

215 

2-71 

M'2    5-87 

1-29 

2-eo 

Siilpliuric  atid. 

4-57 

6-;tt 

1-79    3-51 

3-20 

.-t-46 

Chloride  of  sodium, 

6-48 

4-ol 

4-81  11  40 

4-36 

615 

Cliloride    of   poias- 

smm,    . 

0-91 

. .      0-.92 

6-77 

2  ((2 

Silir;i, 
Percentage  of  ash. 

3o5 

0-50 

0-34    3-69 

O-So 

1-73 

4l-:w 

37-9S 

23-00  47- J 1 

.S4-91 

36-23 

1-97 

195 

1-19    2-25 

1-82 

3320.  The  leaves  of  turnips  contain  much  more 
common  salt,  chloride  of  sodium,  than  the  bulbs, 
and  the  quantity  is  considerable  in  some  cases, 
the  second  column  of  Dale's  hybrid  above  exhi- 
biting an  amount  of  it  of  1 1  i  lb.  to  the  ton,  or 
about  9  oz.  to  every  cwt.  of  the  green  tops.  May 
rot  this  circumstance  in  part  explain  the  action 
of  turnip-tops  in  causing  purging  in  sheep  when 
they  are  first  turned  upon  this  food  from  pasture! 
The  otiier  alkaline  salts,  such  as  the  phosphates 
of  soda  and  potash,  and  organic  salts  of  these 
bases,  ox;ilate,  tartarate,  &c.,  and  which  are 
knowu  as  purgatives,  exist  largely  in  turuip-tups.J 

3.*!21.  A  rather  singular  result  was  obtained 
by  Mr  Johnstone,  Lang-Liddesdale,  Wigtonshire, 
on  transplanting  swedes  on  land  which  he  had 
not  got  ready  for  sowing  them  in  at  the  proper 
season.  He  sowed  some  seeds  of  Skirving's  swedes 
in  a  bed  in  Ai)ril  1847, and  transplanted  the  plants 
from  them  as  late  as  the  22d  of  June.  From 
ten  to  twenty  days  afterwards,  the  transpianed 
plants  running  into  flower,  some  of  them  were 
pulled  up,  and  others  cut  over  near  the  ground  ; 
when,  in  about  fourteen   days  afterwards,  bulbe 

*  Johiistoii's  Lectures  an  Aqncultural  Chemistry, '2i]  edition,  p.  385. 

+  Transactions  of  the  IJlililand  and  Ai/ricnltural  Svciety,  for  July  1848,  p.  283. 

J  Journal  of  the  English  AgriciiUiural  Society,  vol.  viii.  p.  176-84. 


Mean 

Skirving-8 

Dale's 

Green 

of  six 

.Swede. 

Hjbrid. 

White. 

speci- 
mens. 

Potash,    . 

11 -.56  20-79  l,3-.53  12-35 

12-6.-1 

15-21 

Soda, 

12-43      ..    1  4-60      .. 

2-.'^4 

Liuie, 

2S-49  30-3"!  3">-10  24-27 

28-73 

28-49 

Masneaia, 

26i    3-18    1-75    3-57 

2-85 

2-sI 

O.xide  of  iron,  . 

3-02    0-(i6   0-61     3-(9l    0-80 

16S 

Carbiinie  acid. 

6-18  12-97  13-N2    6-10 

14-(i4 

9-98 

I'h  ■sphoric  acid. 

4-85    6-211  4-.-.,S  U-70 

.-(•15 

6-77 

Sulphuric  acid. 

IO-:i6  12-20J  6-71     6  99 

7-83 

8-43 

Chliiride  of  sodium. 

12-41  10-31  18  02  22-70 

10-67 

1530 

Chloride    of   potas- 

sium,   . 

2-09     ..       l->*4  16-56 

5-04 

Silica, 
Percentafce  of  ash. 

8-04     1-14    1-26    7-35    2  05 

3-99 

99.9(i  99-93 9998  99-96  99-96 

.  1 

99-91 

197    1-95    1-19    2-25     182 
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began  to  form,  and  new  stems  and  leaves  were 
put  forth  luxuriantly.  He  then  cut  over  others 
whii'h  had  flowered,  and  the  same  results  fol- 
lowed. Finding  the  new  leaves  succulent  and 
delicate,  he  caused  them  to  be  pulled  as  green 
food  for  his  cows,  and  continued  to  do  so  during 
the  season,  three  times,  never  imagining  that  the 
bulbs  would  ever  be  of  any  value.  Meanwhile, 
however,  the  bulbs  enlarged  until  the  latter  end 
of  October,  when  two  were  pulled,  and  one 
weighed  18  lb.,  the  other  15  lb.,  with  scanty 
stem  and  leaves,  because  the  former  ones  had  been 
cut  down  not  long  before. 

3322.  The  question,  after  snch  treatment  of  the 
bulbs,  was,  were  they  deteriorated  as  food  ? 
From  an  analysis  made  of  them  by  Professor 
Johnston,  it  would  appear  they  were  not — as  may 
be  seen  from  these  figures  : — 


— namely,  barley,  hay,  pasture,  and  oats — were 
all  better  in  their  respective  years. 

3325.  Thus  Marchand  found  the  bones  of  a 
bear  that  had  been  buried  for  an  indefinite  time 
at  a  shallow  depth — where  moisture  and  air  may 
have  been  supposed  to  have  exercised  their 
influences  very  actively — not  to  have  diflered 
very  materially  in  composition  to  other  bones  of 
a  bear  that  had  been  buried  deeply,  except  in  ani- 
mal matter,  as  is  shown  in  the  following  table  :  — 


In  the  natural 


"Water, 

Protein  compounds, 
Sugar,  gum,  fibre,  &c., 
Ash  of  phosphates,  , 


90-95 
l-'_'8 
7-17 
0-60 


10000 


212^ 

14-14 

79-i3 

6-(;3 

100-00 


The  nutritive  power  not  having  been  diminished, 
is  it  probable  that  green  food  may  be  obtained 
all  summer  from  the  Swedish  turnip,  and  enlarged 
size  of  bulb  for  winter  in  the  same  season  1  The 
subject  deserves  to  be  experimentally  investi- 
gated, when  only  a  true  answer  will  be  obtained 
to  the  question.  I  think,  however,  that  the 
transplanting  process  is  merely  incidental,  and 
cannot  aflfect  the  result ;  for  it  is  evident  that  the 
plant  will  produce  new  stems  and  leaves,  and 
consequently  bulb,  whether  it  had  been  grown 
from  seed  sown  at  one  place,  or  sown  elsewhere 
and  transplanted  in  that  place.* 

3323.  Bone-dust. — Bone-dust  has  now  com- 
pletely established  itself  as  a  valuable  manure  ; 
and  1  believe  that,  with  the  exception  of  farm- 
yard dung,  there  is  no  substance  we  know  upon 
which  we  may  place  more  implicit  reliance,  in 
one  or  another  of  its  states,  as  a  fertiliser  of  the 
soil,  not  even  excepting  guano. 

3324.  One  of  its  most  valuable  properties  as 
a  manure  is  its  durability  ;  and  in  this  respect  it 
is  superior  to  farm  dung  and  guano.  Bones,  even 
in  their  reduced  state,  when  applied  in  large 
quantities,  as  1  j  ton  and  upwards  on  the  acre,  as 
is  done  by  the  farmers  of  Clieshire,  will  evidence 
their  existence  as  a  manure  after  the  lapse  of  20 
years.  This  result  arises  from  the  slowness  of 
the  decomposition  of  their  organic  matter  in  the 
soil.  I  pulled  off"  4  acres  of  turnips  raised  with 
bone-dust,  and  four  acres  adjoining  in  the  same 
field,  which  had  been  raised  with  15  loads  of 
farmyard  dung  to  the  acre  ;  and  the  irop  was 
not  only  better  after  the  bone-dust  than  after  the 
dung,  but  the  crops  that  followed  in  the  rotation 


Bones  of  the 

Bear  buried. 

Animal  matter,     .... 

Deep. 

ShallowJ 

lf)-2 

4-2 

Phosphate  of  lime, 

56-0 

621 

Carbonate  of  lime. 

131 

i:j-3 

Sulphate  of  lime, 

M 

12-3 

Phosphate  of  magnesia. 

0-3 

0-5    1 

Fluoride  of  calcium,     . 

2-0 

•2-1 

Oxides  of  iron  and  manganese,    • 

2-0 

2-1 

Soda,    

1-1 

1-3 

Silica,   ...... 

2-2 

21 

1000 

100-0 

That  substance  must  be  a  valuable  manure 
which  resists  decomposition  for  a  long  time, 
while  it  imparts  nourishment  to  the  roots  of 
plants  as  they  require  it. 

3326.  Bone  is  a  dense  substance,  as  will  be 
seen  by  the  specific  gravity  of  different  kinds  as 
determined  by  Dr  Thomson  : — 

Os  femoris  of  a  sheep,  .  .  2-0345 

Tibia  of  a  sheep,         .  .  .  20:5-->9 

Ilium  of  an  ox,           .  .  .  1-8353 

Human  OS  humeri,     .  ,  .  1-7479 

Vertebrae  of  a  haddock,  .  .  I-(J350t 

It  thus  appears  that  the  bones  of  sheep  are  den- 
ser than  those  of  oxen. 

3327.  Bones  contain  a  large  proportion  of 
water,  the  quantity  of  which  is  greatest  when 
the  animal  is  young,  and  the  interior  of  the  bone 
spongy,  varying  from  33  to  15  per  cent  in  the 
former  and  from  20  to  80  per  cent  in  the  latter 
case,  in  difierent  animals. 

3328.  Bones  are  composed  of  organic  and 
inorganic  matter,  the  former  consisting  of  fat 
and  cartilage,  the  latter  of  earthy  matter.  The 
inorganic  matter  varies  in  the  bones  taken  from 
difl'erent  parts  of  the  body.  When  the  fat  has 
been  removed,  the  proportion  of  earthy  matter 
to  cirtihige  is  as  follows,  according  to  the  experi- 
ments of  Dr  Stark  :— 


Earthy  matter. 

Cartilage 

Bones  of  the  ox  contain 

,         64-5 

35-5 

horse, 

66-7 

3.S-3 

P'g. 

64-7 

35-3 

birds. 

66-2 

33-8 

fi^hes, 

66-1 

32-9 

In  the  earthy  matter  the  bones  of  difl'erent  ani- 
mals do  not  thus  vary  much.     The  earthy  mat- 


♦  Transactions  of  the  Highland  and  Agrkulfural  Societi/,  for  March  1848,  p. 
t  Thomson's  Animal  Cheiaistry,  p.  234. 
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ter  consists  chiefly  of  the  carbonate  and  phos- 
phate of  lime  ;  and  Dr  Ure  says,  *'  that  the  bones 
of  the  ox  are  three  times  richer  of  the  phosphates 
of  lime  and  magnesia  than  those  of  man,  and 
hence  we  may  conclude  that  as  manure  they  are 
more  valuable."* 

3329.  When  bones  are  boiled,  a  large  propor- 
tion of  the  fat  and  cartilage  pass  into  the  water. 
The  fat  is  skimmed  oflF  the  surface  of  the  water, 
and  is  used  by  the  candle-makers  ;  the  water, 
when  boiled  down,  makes  size  for  the  stiffening 
of  certain  kinds  of  cotton  goods.  The  bones, 
after  being  boiled,  contain  more  water  than  they 
did  before,  and  when  ground  into  dust  make  as 
good  manure  as  when  fresh,  according  to  the 
opinion  of  some.  But  it  is  evident  that  the  loss 
of  the  fat  and  cartilage  must  deteriorate  the 
value  of  bones  as  a  manure  for  general  applica- 
tion. It  is  probable  that  the  additional  water 
obtained  by  the  boiling  may  facilitate  the  decom- 
position of  the  bone-dust  in  the  soil,  and  thereby 
give  to  the  boiled  bone  a  factitious  value. 

3330.  The  organic  parts  of  bones,  when  heated 
to  redness  in  the  open  air,  are  dissipated,  and  the 
earthy  matter  is  left  in  the  form  and  bulk  of  the 
original  bone.  The  calcined  bones,  which  are 
very  brittle,  and  easily  reduced  to  powder,  get 
the  name  of  animal  charcoal,  but  its  proper 
name  is  bone-black,  which  constitutes  a  valuable 
manure  in  some  cases. 

3331.  Bones,  when  subjected  to  the  action  of 
steam  heat,  equal  to  a  pressure  of  35  lbs.  to  the 
inch,  become  spongy  and  brittle,  and  may  be 
reduced  easily  to  powder.  Tliis  process  has 
lately  been  introduced  to  notice  by  Mr  Black- 
hall  of  Edinburgh,  as  a  means  of  reducing  bones 
to  powder  in  a  more  economical  manner  than  by 
the  powerful  machinery  which  is  necessary  for 
the  construction  of  a  bone-grinding  mill.  But  the 
analyses  by  Dr  Anderson  make  it  appear  that 
steaming  deprives  bones  of  much  animal  matter. 
Thus,  in  two  instances,  steamed  bones  gave  of 

Water, Il'-GB        1:'.«G 

Animal  matter,    .     .    '27'37         19-.''0 
Bone-earth,      .     .     ,    59-97        C6-24 


100-00       100-00 


And  that  of  bones  in  three  states  gave,  from 

Inch  bones.        Uone-dust.        Entire  bones. 

Water,    .     .     .       1000  103!)  1489 

Animal  matter,       41-88  4-2-60  37  04 

Boue-earth,       .       48-12  47-01  48-17 


100-00         100-00 


100-00 


Hence  the  loss  of  animal  matter  is  as  27  to  40  ; 
and  hence,  also,  if  crude  bones  cost  £i  the  ton, 
steamed  bones  would  cost  £5,  6s.  8d.,  besides  the 
expense  of  steaming.f  It  has  been  more  recently 
stated  that  steaming  bones  at  a  pressure  of  50  lb. 
to  the  square  inch,  reduces  them  to  a  state  of  pulp. 
That  the  steaming  process  will  deprive  the  bones 
of  most  of  their  organic  matter  is  evident,  since 


the  French  have  long  been  in  the  practice  of 
steaming  them  for  two  or  three  days  in  continu- 
ance iu  the  making  of  soup. 

3332.  It  is  the  opinion  of  both  Sprengel  and 
Liebig,  that  it  is  the  earthy  portion  of  the  bone, 
and  particularly  the  phosphate  of  lime,  which  is 
alone  useful  as  manure  in  bone-dust.  Some 
experiments  may  have  warranted  such  a  conclu- 
sion ;  but  others,  on  the  other  hand,  would  lead  to 
the  conclusion,  that  it  is  only  the  organic  part  of 
bones  which  is  useful  in  manure.  Such  results 
would  depend  upon  the  degree  in  which  the  soils 
experimented  on  at  the  time  had  been  previously 
supplied,  from  other  sources,  with  organic  or 
inorganic  matter.  "The  most  striking  change," 
as  Professor  Johnston  observes,  "  undergone  by 
bones  buried  at  the  roots  of  trees,  was  the  large 
loss  of  organic  or  animal  matter  they  had  suffered. 
The  relative  proportions  of  the  piiosphate  and 
carbonate  of  lime  had  been  comparatively  little 
altered.  The  main  effect,  therefore,  produced 
by  bones,  when  buried  at  the  roots  of  trees,  as 
particularised  in  the  table  in  (3325,)  and  their 
first  effect,  in  all  cases,  must  be  owing  to  the 
animal  matter  they  contain — the  elements  of  the 
animal  matter,  as  it  decomposes,  being  absorbed 
by  the  roots  with  which  the  bones  are  in  contact. 
He  who  candidly  weighs  the  considerations 
above  presented,  will,  I  think,  conclude,  that  the 
whole  effect  of  bones  cannot  in  any  case  be 
ascribed  exclusively  either  to  the  one  or  the 
other  of  the  principal  constituents.  He  will 
believe,  indeed,  that  in  the  turnip  husbandry  the 
organic  part  performs  the  most  permanent  and 
most  immediately  useful  office,  but  that  the 
earthy  part,  nevertheless,  affords  a  ready  supply 
of  certain  inorganic  kinds  of  food,  which  in  many 
soils  the  plants  could  not  otherwise  easily  obtain. 
He  will  assign  to  each  constituent  its  separate 
and  important  function,  being  constrained  at  the 
same  time  to  confess — that,  while  in  very  many 
cases  the  earthy  part  of  bones  applied  alone 
would  fail  to  benefit  the  land,  there  are  few 
cultivated  fields  in  which  the  o;-(/<iHic /)ar<  ap- 
plied alone  would  not  materially  promote  the 
growth  of  most  of  our  artificial  crops."  J 

3333.  The  comparative  value  of  bones  and 
farm-yard  dung  was  ascertained  by  Dr  Henry  R. 
Madden.  This  is  his  analysis  of  both : — 

BONK-DUST. 

Water, ll-.^ 

Organic  matter, 57-7 

Inorganic  matter,        30-8 

100-00 

Farm-Vard  Duno. 

Water, 45-5.35 

Organic  matter,       43-565 

Inorganic  matter, 10-900 

100-000 
j334.  Another  analysis  gave  of  azote  in  bone- 


•  Ure's  Dictionary  of  the  Arts — art.  Jwnes. 
f  Transactions  of  the  Highland  and  Agricultural  Societj/,  for  July  1849,  p.  22. 
J  Johnston's  Lectures  on  Agricultural  Chemistry,  2d  edition,  p.  789. 
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dust  1*77  per  cent,  in  farm-yard  dung  '45  ;  so 
that,  with  respect  to  azote,  these  substances 
stand  comparatively  thus  in— 

Bone-dust.      Fann-jard  dung. 
Total  organic  matter,       38*50  33.565 

Soluble  matter,  10--'0  10-750 

Easily  rendered  soluble,  41  "50  14"'250 

Azote,  1-77  -450 

Saline  matter,  55-00  10-900 

Hence    1  ton  bone-dust   equals,  as  regards — 

Organic  matter,  1  ton  farm- yard  dung. 

Soluble  matter,  1  

Easily  dissolved  do.,    '2-9         

Azote,  3-9         • 

Saline  matter,  5  

Earthy  phosphates,     18-3       

"  If  all  the  various  degrees  in  which  bone-dust  is 
superior  to  farm-yard  dung  be  added  together," 
concludes  Dr  Madden,  "  1  ton  of  it  equals  30 
tons  of  dung  ;  but  as  only  1 6  bushels  of  bone-dust 
are  applied  to  the  acre,  which,  at  47  lb.  per 
bushel,  weigh  7  cwt.,  this  quantity  is  equal  to 
10^  tons  of  dung."* 

3335.  Bone-dust  is  less  efficacious  as  manure 
on  clay  than  on  light  land  ;  nor  does  land  which 
has  been  recently  limed  experience  the  same 
benefit  from  bone-dust  as  laud  devoid,  or  nearly 
so,  of  lime. 

3336.  Bone-dust  is  obtained  from  those  who 
grind  bones,  with  heavy  and  costly  machinery, 
constructed  for  the  purpose,  and  bone-mills  are 
now  common  over  the  country,  at  least  in  all  the 
large  seaports.  Hull  is  the  great  emporium  of 
this  article.  Wheli  bone-dust  is  purchased  on 
ship-board,  it  is  almost  always  adulterated  with 
old  plaster,  brick-dust,  ashes,  &c.,  and  should 
therefore  be  purchased  direct  from  the  grinder — 
from  one,  if  possible,  on  the  spot.  To  avoid  such 
adulteration,  an  association  of  farmers  was 
formed  a  few  years  ago  in  Perthshire  to  import 
bones,  rape-cake,  &c.,  and  grind  them  at  their 
own  mills  under  the  superintendence  of  a  man- 
ager in  whom  they  had  confidence,  and  they 
thus  supplied  themselves  with  genuine  manures. 

3337.  Bone-dust  is  best  conveyed  from  the 
mill  in  sacks,  and  40  bushels  will  fill  a  double- 
horse  cart  and  sow  2i  acres.  It  weighs  47  lb. 
per  bushel.  It  should  be  immediately  emptied 
out  of  the  sacks  and  kept  in  small  heaps  in  a 
cool  shed  until  it  is  used,  as  it  is  very  apt  to  heat: 
and  one  consequence  of  recent  heating  is,  to 
become  lumpy  and  troublesome  to  sow  by  the 
bone-dust  sowing  machine,  fig.  259,  though  other- 
wise it  is  not  injured  but  rather  improved  by  it. 

3338.  If  fresh  bone-dust  just  obtained  from 
the  mill  is  desired  to  be  heated  at  once,  which  it 
should  be  if  it  is  to  be  kept  for  a  few  months, 
the  process  is  much  accelerated  by  the  addition 
of  a  little  sifted  coal-ashes  or  earth,  and  as  much 
water  as  will  make  the  whole  mass  only  damp, 
and  by  turning  it  over  several  times  until  it  is 
incorporated  ;  and  in  48  hours  the  heat  will  be 
so  great  that  you  cannot  hold  your  hand  in 
it.     The  heat  will  gradually  subside,  the  mass 


become  dry,  and  be  in  a  good  state  for  passing 
through  the  sowing-machine. 

3339.  Although  it  is  improbable  that  you  will 
keep  bone-dust  over  the  year,  it  being  more  pro- 
fitable to  put  it  into  the  ground,  yet  in  case  you 
should  have  any  left  over,  or  should  purchase 
a  lot  cheap  out  of  season,  it  may  be  proper  to  let 
you  know  how  to  keep  it  in  the  best  state  until 
it  is  used.  It  is  this  :  whenever  you  get  it,  you 
should  put  it  on  a  dry  pavement  floor,  as  a  damp 
one  quickly  rots  it.  It  will  heat,  but  not  so 
strongly  as  when  it  was  grinding,  and  it  will  heat 
every  time  it  is  turned,  which  it  should  not  be. 
It  should  not  be  kept  in  the  bags,  as  it  will 
soon  rot  them,  as  I  have  experienced,  nor  should 
it  be  kept  upon  or  under  a  wooden  floor,  as  it 
will  rot  it  ;  nor  should  it  be  kept  near  horses 
and  cattle,  as  they  evince  a  strong  dislike  to  its 
smell ;  and  horses  actually  become  restive  and 
troublesome  on  feeling  the  smell  it  emits. 

3340.  Heating  has  the  effect  of  increasing  the 
weight  of  bone-dust  from  47  lb.  to  49  lb.  per 
bushel,  and  this  increase  is  no  doubt  effected  by 
the  heating  taking  off"  the  angles  of  the  particles, 
and  allowing  them  to  come  closer  together  in  the 
bushel.  The  colour  is  also  changed  to  blue  and  yel- 
low, and,  on  examination  with  the  microscope,  the 
mass  containsnumbers  of  minute  insectslike  mites. 

334 1 .  The  consumption  of  bone-dust  as  manure 
must  have  been  great  before  the  introduction  of 
guano ;  and,  even  in  my  own  experience  of  its  use, 
it  rose  in  price  from  2s.  6d.  to  3s.  6d.  the  bushel, 
on  account  of  the  increased  demand,  which  con- 
tinued to  increase  until  the  use  of  guano  was 
known.  It  is  now  imported  duty-free,  and  its 
price  has  receded  to  the  original  amount  of  2s. 
6d.  the  bushel. 

3342.  By  a  parliamentary  return,  the  quantity 
of  bones  imported  from  abroad  in  1847  was  29,646 
tons,  and  in  1848,  32,582,  the  increased  2936  tons 
implying  an  increasing  demand  for  bone  manure, 
notwithstanding  the  use  of  guano. 

3343.  Guano. —  Guano  is  the  Peruvian  word 
huano,  meaning  dung,  so  spelt  by  the  Spaniards, 
It  is  an  excrementitious  deposit  from  myriads 
of  cormorants,  flamingos,  cranes,  &c.  and  is  found 
in  the  highest  perfection  iir  the  small  granite 
islands  10  miles  from  Chincha,  off"  the  coast  of 
Peru,  in  latitude  14°,  to  Paquica,  on  the  coast  of 
Bolivia,  in  latitude  21°  S.  Little  or  no  rain 
falls  in  this  district,  and  it  is  to  the  desiccating 
effect  of  the  sun  that  the  valuable  state  of  the 
guano  is  to  be  ascribed.  Rain  falling  in  the  dis- 
tricts beyond  those  latitudes,  the  guano  from 
Chili  is  not  so  good  as  that  obtained  from  the 
Peruvian  port  Iquique,  having  undergone  a  cer- 
tain degree  of  fermentation. 

3344.  If  guano  be  compared  with  the  excre- 
mentitious matter  from  man  and  the  mammalia, 
it  will  be  found  to  be  very  superior,  imasmuch  as 
the  urine  and  dung  of  that  class  of  animals  are 
evacuated   separately,  and    each    has  its  own 


Vrize  Essays  of  the  H'ujldand  and  Agricultural  Society,  vol.  xiv.  p.  529-31. 
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peculiar  action  on  vegetation  ;  whereas  in  birds 
the  excretions  both  of  the  kidneys  and  intestines 
are  contained  in  the  cloaca,  whereby  the  volatile 
elements  of  the  former  become  combined  with  the 
more  fixed  components  of  the  latter  :  and  guano 
should  be  a  richer  manure  than  the  excrements 
of  the  mammalia,  on  account  of  its  being  pro- 
duced by  sea-fowl  which  live  entirely  on  fish, 
without  admixture  of  vegetable  matter. 

3345.  So  much  do  the  farmers  of  Peru  appre- 
ciate the  value  of  guano  as  a  manure,  that  they 
bring  the  nitrate  of  soda  from  the  interior  to  the 
coast  to  exchange  for  guano,  though  the  nitrate 
is  much  cheaper.  The  farmers  themselves  collect 
the  nitrate  and  purify  it.  From  ordinary  applica- 
tions, the  retunis  from  the  nitrate  upon  maize  is 
only  15  to  1,  while  that  from  guano  is  300  to  1. 
Hence  the  Peruvian  proverb — Huano,  though  no 
saint,  works  many  miracles. 

3346.  Pure  Bolivian  guano  possesses  these 
properties : — Pale  yellow  brown  colour,  dry, 
partly  pulverulent,  partly  concreted,  in  small 
lumps,  with  small  fragments  of  granite  inter- 
spersed. Specific  gravity  of  the  pulverulent 
portion  without  the  granite  1*60,  of  the  concre- 
tions 1"66,  mean  1"63.  No  ammoniacal  smell 
should  be  felt,  and  when  present  it  is  a  sure  proof 
of  decomposition.  The  Chilian  guano  always 
emits  sudi  a  smell.  Genuine  guano,  when  burned 
on  a  hot  shovel  leaves  a  white  ash  of  phosphate  of 
lime  and  magnesia. 

3347.  Guano  has  been  found  on  the  coast  of 
Africa,  in  the  island  of  Ichaboe,  and  in  Saldanha 
Bay,  and  oii  account  of  the  high  price  of  Peruvian, 
these  African  deposits  were  highly  prized;  but  as 
the  supply  from  them  was  scanty,  it  was  soon  ex- 
hausted. The  guano  from  those  sources  was  of 
a  very  inferior  description  to  that  from  Peru.  I 
have  heard  that  a  recent  visit  to  Ichaboe  has 
discovered  newdeposits  of  guano  there, so  thai  the 
birds  must  have  returned  to  their  former  haunts. 
Were  these  deposits  placed  under  responsible 
authority,  as  are  those  of  Peru,  it  is  probable  tliat 
they  might  yield  a  continued  supply  of  good 
manure, but  if  left  to  commercial  rivalry, the  birds 
will  again  be  driven  away,  and  the  guano  will  be 
taken  a3  individual  caprice  and  interest  dictate. 

3348.  Dr  Ure,  among  many  analyses  of  guano, 
made  an  elaborate  one  of  a  sample  from  Chincha; 
and  as  this  sample  may  be  regarded  as  a  type  of 
the  substance  in  its  best  state,  its  composition 
should  be  a  standard  for  comparison  : 


Ammonia 

'  Sulphate     of    potash. 

with  a  little  sulphate 

of  soda, 

6-00 

Muriate  of  ammonia, 

3-00 

0-95 

Matter 

Phosphate  of  ammonia. 

14-32 

4-62 

soluble 

Sesqui  -  carbonate    of 

in 

ammonia,    . 

100 

0-34 

water. 

Sulphate  of  ammonia, 

2-no 

0-50 

Oxalate  of  ammonia. 

3-23 

089 

Water, 

8-50 

Soluble  organic  mat- 

ter and  urea, 

8-.')5  47 

•00 

Matter 


Silica, 
Undefined 
matter. 
Urate  of  ammonia, 


organic 


1-25 

9-.52 
14-73 
1-00? 


1-23 


insoluble  1  Oxalate  of  lime, 

Subphcsphate  of  lime,    22-00 
Phosphate  of  magne- 
^     sia  and  ammonia,    .     4-50  53-00  0-32 

100  00  9-80 


3349.  Two  samples  of  guano  were  analysed  in 
1847  by  Professor  Johnston,  one  of  which  was  ob- 
tained in  1 846  and  kept  in  a  dry  room,  the  other  in 
'1847,  both  from  Messrs  Meyer  &  Co.,  Liverpool. 
He  also  analysed  in  1848  two  samples,  one  of 
Chilian  and  the  other  said  to  be  Peruvian,  both  ob- 
tained from  Glasgow.  All  the  analyses  were 
made  at  the  request  of  Mr  Cranstoun  of  Core- 
house,  Lanarkshire.     The  results  were  these  :  — 

1846.  1847.  IMS. 
rcTQ-  Peru-  Chi-  Peru- 
vian, vian,  liao.  Tian. 
Water,        ...            7-83  15-14  5-03  870 
Organic  matter  with  ammonia- 
cal salts,            .            .            59-85  51-64  1275  5o-73 
Common  salt,  sulpliate  of  soda, 
with  a  little  phosphate  of  pot- 
ash and  soda,                .            .  12-24  7-67  15-S6  6-23 
Phosphatesoflimeandmagnesia,  15-15  29  72  47-.'?5  26-48 
Carhonate  of  lime,          .            .    0  97  2-26  10-27  0-72 
Insoluble  siliceous  matter,          .   3-.T9  1-71  S-74  2-14 


99-43   9914  100-00  100-00 


The  Peruvian  guanos  of  1846  and  1847,  obtained 
direct  from  Meyer  &  Co.,  proved  excellent;  and 
that  of  1848  was  also  good,  and  much  better 
than  tiie  Chilian  used  at  the  same  time,  and  for 
the  same  purposes.  « 

3350.  After  many  analyses  of  guano  of  the  best 
descript ion,  Dr  Ure  wasenabled  to  establish  the  fol- 
lowing formula  as  an  average  result,  and  which 
has  reference  solely  to  its  agricultural  value  : — 
Azotised  animal  matter,  including  urate  of 

ammonia,  together  capable  of  affording 
from  8  to  16  per  cent  of  ammonia  by 
slow  decomposition  in  the  soil,  .  .  50- 

Watcr,        .  .  .  .  .     8- to  11- 

Phosphate  of  lime,  .  .  .  12- to  25* 

Phosphate  of  ammonia,  sulphate  of  ammo- 
nia, ammonia,  ]>lios]>hate  of  magnesia, 
toKfther  containing  Irom  5  to  9  parts  of 
ammonia,  ....  13- 

Siliceous  sand,        .  .  .  .  '      1- 

100- 

3351.  Guano  is  adulterated  to  a  great  extent, 
and  one  sample,  ofiTered  to  the  public  by  adver- 
tisement as  Peruvian,  Dr  Ure  found  to  contain 
the  following  in;:redients  : — 


Common  salt. 

.32-0 

Common  siliceous  sand, 

28-0 

Sulphate  of  iron,  or  copperas. 

5-2 

Phosphate  of  lime,    . 

4-0  with 

Organic  matter  from  bad  guano, 

&c. 

to  give  it  a  smell, . 

23-3 

Moisture, 

ro 

100-00 

This  stuff  had  a  specific  gravity  as  high  as  2-17 
produced  from  the  salt,  sand,  and  copperas  ;  and, 
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for  the  climate  of  Scotland,  although  it 
may  he  raised  in  fa'soured  spots,  such  as 
gardens.  In  Ireland  it  has  been  success- 
fully cultivated  for  years. 

3357.  As  kohl-rabi  holds  the  same 
position,  as  a  crop,  as  the  turnip,  its  cul- 
ture is  very  similar;  but  while  turnips  af- 
fect the  lighter  soils,  kohl-rabi  thrives  on 
the  stronger,  so  it  may  be  raised  where 
turnips  cannot  be.  The  stubble-land  in 
the  beginning  of  winter  is  either  gathered 
up  with  gore-furrows  (749  and  756)  or 
cast  with  the  same,  (7o.5  and  75fi.)  In 
not  only  on  account  of  its  superiority  to  other     spring  it  is  cross-ploughed,  (2613,)  drilled 

in  the  single  way,  (2389,)  manured  in 
the  drill,  (2749,)  redrilled  in  the  double 
way,  (2397,)  and  made  ready  for  the  seed, 
as  in  the  case  of  turnip  culture.  All  these 
operations  should  be  gone  through  by  the 
1st  of  ^lay,  and  before  the  land  for  the 
earliest  of  the  turnips  is  required. 


when  barned  in  a  hot  shovel,  left  a  black  fused 
mass  of  sea-bait,  copperas,  and  sand.*  No  farmer 
should  therefore  purchase  guano  without  having 
it  analyr^ed  by  a  competent  chemist;  and  in 
guarding  the  interests  of  farmers  in  this  respect, 
the  late  Agricultural  Chemistry  Association  of 
Scotland  was  eminently  useful.  The  Highland 
and  Agricultural  Society  of  Scotland  iu  their 
chemical  department  will  be  equally  protective 
of  the  farmers'  interest.  The  sure  way  to  pur- 
chase genuine  guano  is  to  order  it  only  from 
Messrs  Gibbs  of  London,  or  Messrs  Meyer  &  Co. 
of  Liverpool,  who  are  the  accredited  agents  of  the 
Peruvian  governmeut  in  this  country. 

3352.  Peruvian   guano  is  always  high-priced 
in  this  country,  being  seldom  below  £10  the  ton, 


kinds — and  the  longer  voyage  no  doubt  incurs  a 
larger  freight  than  the  African — but  the  export- 
duty  imposed  on  the  shippers  from  Bolivia  en- 
hances the  value  £3  a  ton.  African  guano  is 
sold  for  £5  or  £6  a  ton,  and  the  Chilian  for  £7- 

3353.  Guano  is  now  imported  duty-free,  and 
the  importation  in  1847  was  82,393  tons;  in  1848, 
71,414  tons,  which  gives  a  falling  off  of  10,979 
tons  in  one  year,  which,  at  8  cwt  the  acre,  indi- 
cates a  want  of  the  means  of  manuring  for  79,860 
acres  in  1848  compared  with  1847,+  but  the  in- 
crease in  the  importation  of  bones  in  the  same 
period  would  manure  11,248  acres,  at  16  bushels 
the  acre. 


3358.  Either  of  two  modes  may  be 
adoi)ted  in  cultivating  kohl-rabi — to  trans- 
plant plants,  or  sow  the  seed.  If  the  me- 
thod of  transplanting  is  adopted,  a  piece 
of  good  ground  in  a  favoured  aspect  should 
3354.  About  4  or  5  cwt.  is  the  quantity  of     be  prepared  in  February  or  beginning  of 


guano  which  experience  has  ascertained  to  be 
required  for  the  acre  when  applied  alone,  and  3 
cwt.  iu  conjunction  with  farm-yard  dung. 


March,  by  deep  digging  and  manuring, 
and  sowing  the  seed  in  rows  of  12  inches 
apart,  and  not  very  thick  in  the  row.  The 
rows  admit  of  the  ground  being  hoed  with 
the  hand-hoe,  fig.  266,  which  it  should 
occasionallv  be,  not  only  to  keep  down 
surface-weeds,  but  to  loosen  the  soil  for 
the  encouragement  of  the  growth  of  the 
plants.  The  plants  should  be  raised  and 
carried  to  the  field  to  be  transplanted, 
in  the  manner  already  described  for  trans- 
planting swedes,  (3269,)  in  the  first  week 
of  ^lay,  before  the  sowing  of  the  swedes 
about  the  15th  of  May.  As  damp  and 
cloudy  weather  is  the  most  favourable  state 
of  the  air  for  transplanting  plants,  it 
should  be  chosen  for  the  jiurpose ;  and  the 
operation  may  be  forwarded  or  retarded  be- 
fore or  after  the  ordinary  time,  for  the  sake 
of  obtaining  the  assistance  of  such  weather. 

3359,  But  as  transplantation  is  attended 
with    considerable    trouble,    the    crop    is 
equally  secure  when   sown   in   the  seed; 
England,  to  which   it  has  hitherto    been     and  the  seed  may  be  sown  either  by  itself, 
confined;  but  it  is,  I  suspect,  too  delicate     wnth  the  common  turnip-sowing  machine, 

*  Ure's  Dictionary  of  the  Arts,  and  Supplement — art.  Guano. 
+  Parliamentary  Return,  26th  February  1849. 


ON  THE  SOWING,  AND  THE  SUMMER  TREAT- 
MENT OP  KOHL-RABI. 

3355.  Kohl-rabi,  or  the  turnip-rooted 
cabbage,  is  a  plant  of  recent  introduction 
into  the  agriculture  of  Britain.  Atten- 
tion was  directed  to  it  in  consequence  of 
the  properties  it  possesses  of  withstanding 
drought,  and  being  little  subjected  to  the 
attack  of  insects — properties  which  impart 
to  it  an  intrinsic'  value  over  Swedish  tur- 
nips. Still  it  was  a  question  wdiether  it 
would  afford  a  large  enough  crop  to  be- 
come a  substitute  for  swedes;  and  it  ap- 
pears, from  recent  experience,  that  it  is 
capable  of,  aflording,  in  certain  localities  at 
least,  a  heavy  crop. 

3356.  Agreeing  with  heat  and  drought, 
it   may  suit  the  climate  of  the  south   of 
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fig.  254,  or  along  with  manure,  with  tlie 
bone-dust  sowing-machine,  fig.  2.59.  The 
quantity  of  seed  may  be  the  same  as 
swedes,  namely  3  lb.  the  acre.  And  as 
bone-dust  is  not  favourable  to  strong  soil, 
the  manure  selected  should  be  bone-dust 
prepared  witii  oil  of  vitriol,  termed  sul- 
phated  bones,  (3233.)  The  seed  is  dear — 
it  costs  2s.  6d.  per  lb.;  on  which  account, 
it  has  been  recommended  to  be  sown 
with  manure  with  the  drop-drill  sowing- 
machine,  fig.  261,  or  dibbled  in  at  intervals 
along  the  drill.  I  think  the  saving  would 
not  compensate  for  the  trouble  of  dibbling, 
or  the  purchase  of  a  drop- drill  machine. 

3360.  When  the  seed  is  sown,  the  crop 
is  singled  the  same  as  turnips  with  the 
hand-hoe,  (3259,)  and  the  intervals  left 
between  the  plants  may  vary  from  12  to 
[5  inches,  according  to  the  vegetating 
power  of  the  soil.  The  cleaning  of  the 
ground  with  the  scuffler,  fig.  262,  and  with 
the  drill-grubber,  fig.  264,  is  the  same  as 
in  the  case  of  the  turnip,  (3256;)  but  when 
the  finishing  operation  is  arrived  at,  the 
ground  between  the  rows  should  not  be 
left  somewhat  flat,  as  recommended  for 
the  turnip,  (3277,)  but  raised  with  the 
double  mould-board  plough,  fig.  209,  as 
high  as  just  not  to  cover  the  bulb  upon  the 
fitem  of  the  plant,  and  this  setting  up  should 
not  be  executed  until  the  bulbs  have 
attained  the  size  of  a  man's  hand. 

3361.  With  16  tons  of  good  farm-yard 
dung,  and  4  or  5  owt.  of  sulphated  bones 
to  the  acre,  a  crop  of  from  20  to  30  tons 
may  be  expected  to  be  raised.  Kohl-rabi 
will  yield  a  heavier  crop  than  swedes  on 
clay  land,  but  not  so  heavy  ou  turnip  soil. 
A  sprinkling  of  2  cwt.  of  guano  to  the  acre, 
around  each  plant  after  they  are  singled, 
would  tend  to  increase  the  size  of  the  bulb 
materially. 

3362.  The  advantages  which  kohl-rabi 
is  said  to  possess  over  Swedish  turnips 
by  those  who  have  cultivated  it  in  Eng- 
land and  Ireland,  are  these  : — cattle,  and 
especially  horses,  are  fonder  of  it;  the 
leaves  are  better  food  ;  it  bears  transplant- 
ing better  than  any  other  root ;  insects  do 
not  injure  it;  drought  does  not  prevent  its 
growth  ;  it  stores  quite  as  well  or  better; 
it  stands  the  winter  better ;  and  it  aff'ords 
food  later  in  the  season,  even  in  June. 


3363.  Two  varieties  of  kohl-rabi  are 
cultivated — the  green  and  the  purple.  The 
green  gives  the  heavier  crop,  but  the  pur- 
ple the  more  nutritious  one. 

3364.  Specimens  of  kohl-rabi  have 
been  raised  in  Scotland  weighing  from 
5  lb.  to  7j  lb.  each ;  in  Ireland,  indivi- 
dual bulbs  have  attained  the  weight  of 
14  lb.;  and  in  England  they  commonly 
reach  from  8  lb.  to  10  lb. 

3365.  As  kohl-rabi  stands  in  the  same  position 
in  the  Linnaan,  Jussieuan,  and  natural  system  of 
Liudley,  as  the  turnip,  it  is  unnecessary  to  re- 
peat the  particulars  which  have  been  already 
given  in  (3283.)  Its  specific  name  is  Brassica 
oIeracea,cauIo-rapa,alha,  of  De  Candolle,  and,  as 
this  name  indicates,  it  is  a  variety  of  the  common 
cabbage.  Its  peculiar  character  is  in  having  its 
stem  towards  its  upper  extremity  swollen  into  a 
large  globular  pulpy  mass,  in  consistence  and 
texture  somewhat  resembling  a  Swedish  turnip; 
from  and  near  the  summit  of  which  mass  the 
leaves,  which  are  smooth,  and  of  various  shapes 
a,nd  shades  of  colour,  are  produced.  The  taste 
of  the  pulpy  mass  is  very  similar  to  that  of  the 
heart  of  the  stem  of  the  cabbage. 

3366.  The  kohl-rabi  is  used  in  Germany  as  a 
vegetable  for  the  table.  In  whatever  way  it 
is  cooked,  it  is  a  coarse,,  harsh  vegetable;  and 
yet  we  hear  people  in  this  country  recommend- 
ing its  culture  in  the  gardens  of  the  poor,  as  a 
suitable  esculent  for  their  use  ;  but  why  the 
vegetables  eaten  by  the  poor  labouring  man  and 
his  family  should  be  coarser  than  those  for  other 
people,  it  is  difficult  to  perceive.  If  mere  bulk 
of  crop  is  a  recommendation  of  it  for  tlie  poor, 
the  Swedish  turnip  becomes  bulky  enough 
for  such  a  purpose,  and  it  is  actually  better 
tasted,  even  when  plain  boiled,  than  the  heart 
of  a  cabbage  stem,  to  which  that  of  the  kohl- 
rabi has  been  very  truly  likened. 

3367.  The  kohl-rabi  is  an  excellent  food 
for  cows  and  horses,  and,  when  boiled  with 
grain  for  their  use,  will  aiford  them  true  nourish- 
ment. The  leaves  may  also  be  used,  having  en- 
tirely the  character  of  a  true  cabbage  ;  but  they 
should  be  removed  with  a  sparing  hand,  else  the 
enlargement  of  the  bulb  will  be  prevented. 


ON  THE  PLANTING,  AND  THE  SUMMER 
TREATMENT  OF  THE  CABBAGE. 

3368.  The  cabbage  may  be  usefully 
and  successfully  raised  on  a  farm ;  and, 
occupying  the  same  position  in  the  order 
of  cropping  as  the  turnip  and  potato,  it  is 
planted  ou  the  fallow  break.  It  likes  a 
rich  deep  soil  with  a  considerable  propor- 
tion of  clay. 


THE  CULTURE  OF  THE  CABBAGE. 


3369.  The  cabbage,  up  to  the  time  of 
laying  the  dung  in  tbe  drill,  is  cultivated 
in  precisely  the  same  manner  as  are  tur- 
nips and  potatoes.  As  the  cabbage  re- 
quires much  manure,  20  tons  to  the  acre 
of  farm-yard  dung  should  be  given,  and  at 
least  2  cwt.  of  guano  sown  by  hand  over 
the  dung.  The  drills  are  then  set  up  in  the 
double  form,  (2397  ;)  and  just  before  the 
plants  are  planted  on  the  drills,  a  light 
roller,  of  the  form  of  fig.  222,  should  flatten 
their  tops,  and  reduce  the  soil  on  them  to  a 
fine  state.  The  turnip-sowing  machine, 
fig.  254,  with  the  coulters  removed,  will 
do  this  work  well  with  its  curved  rollers. 

3370.  Cabbages  may  be  raised  by  sow- 
ing the  seed  in  the  drill,  as  with  turnips, 
or  by  transplanting  prepared  plants.  The 
transplanting  is  much  the  preferable  and 
secure  plan  for  raising  cabbages.  The  plants 
are  prepared  in  this  way :  Plough,  or 
dig  with  the  spade,  a  piece  of  ground, 
which  has  grown  early  potatoes  or  tares 
for  the  horses  in  harvest,  with  a  sprinkling 
of  manure  upon  it,  and  sow  the  cabbage 
seed,  either  broadcast,  which  is  the  common 
mode,  but  better  in  rows  at  12  inches 
apart,  and  fence  the  plot  from  trespassers 
during  the  winter.  Hoe  the  ground  be- 
tween the  rows,  and  keep  it  clean.  From 
the  end  of  March  to  May,  take  the  best 
of  the  plants  in  the  manner  described  in 
transplanting  Swedish  turnips  (32(j9,)  and 
transplant  them  in  moist  or  dull  weather 
on  the  newly  prepared  flattened  drills,  at 
2  feet  apart;  and  at  this  distance,  with  27 
inches  between  the  drills,  9680  [ilants  will 
be  required  for  the  acre.  AVhen  pur- 
chased from  nurserymen  or  gardeners,  the 
plants  cost  5s.  the  1000. 

3371.  The  summer  treatment  of  the 
cabbage,  as  regards  scuffling,  hand-hoeing, 
drill-grul)bing  for  the  destruction  of  weeds 
and  the  pulverisation  of  the  surface,  is  in 
all  respects  the  same  as  that  of  the  turnip. 
The  earth  should  be  laid  toward  the  stems 
with  the  double  mould-board  plough,  fig. 
209,  on  finishing  the  operations,  to  assist  in 
steadyingthe  plants,  as,  when  the  heads  be- 
come heavy,  the  wind  is  apt  to  cause  tlie 
stem  to  work  a  hole  around  it. 

3372.  The  crop  expected    from    such 


treatment  may  be  from  30  to  40  tons  the 
acre.  In  Scotland,  the  drumliead  cabbage 
has  yielded  in  tlie  field  from  17  lb.  to  22  lb. 
of  individual  weight,  with  the  stem  and 
under  leaves  ;  and  from  10  lb.  to  14  lb.  of 
solidly-hearted  leaves.  There  are  a  great 
many  small  cabbages  in  a  crop,  but  at  10 
lb.  of  solid  heart  in  each  plant,  the  yield 
should  be  43  tons  4  cwt.  the  acre. 

3373.  The  under  leaves  should  never  be 
plucked  from  the  close-headed  cabbage, 
but  be  allowed  to  drop  off.  Those  of  the 
open-hearted  sorts,  and  of  the  kales,  may 
be  removed  by  the  hand,  and  the  growth 
of  the  remaining  ones  will  be  increased. 

3374.  The  application  of  2  cwt.  of  sul- 
phated  bones  to  the  acre,  around  each  plant, 
would  greatly  increase  the  size  of  the 
close-headed  cabbage,  and  the  leaves  of  the 
open-hearted  kinds. 

3375.  In  autumn  the  cabbage  plant  is 
subjected  to  the  attacks  of  insects,  and 
particularly  to  that  of  the  well-known 
cabbage  butterfly  Pontia  hrassicos,  with 
white  wings  and  black  tips,  which  pro- 
duces the  long,  beautiful,  green  caterpillars, 
familiar  to  every  one  who  frequents  a 
garden. 

3376.  The  cabbage  occupies  the  same  place  as 
the  turnip  and  kohl-rabi  in  the  systems  of  botany. 
The  specific  name  of  the  drumhead  cabbage— so 
named,  1  suppose, from  its  resemblance  in  size  and 
shape  to  a  drum,  is  Brassica  oleracea,  capitata 
depressa,  and  of  tlie  Scotch  cabbage,  Brassica 
oleracea,  capitata  spherica  alba,  of  De  Candolle, 
(893.)  The  large  savoy,  cape,  or  drumhead 
savoy,  with  its  solid-like  globular  form  of  head, 
and  wrinkled  leaves,  being  both  hardy  and  pro- 
ductive, might  also  be  cultivated  in  the  field. 
The  tall  purple  German  green  is  so  cultivated. 

3377.  The  ash  left  by  burning  the  dry  leaves 
of  the  cabbage  leave  the  following  ingredients, 
according  to  the  analysis  of  Dr  Fromberg  : — 


Potash, 
Soila, 
Lime, 

Magnesia,    . 
Oxide  of  iron,      . 
Phosphoric  acid, 
Sulpliuric  acid, 
Chlorine,     . 
.Silica, 


11.70 

20.42 

20.97 

5.94 

0.(J0 

12.37 

21.48 

5.77 

0.75 

100.00* 


Johnston's  Lectures  on  Agricultural  Chemistry,  2d  edition,  p.  384. 
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I  have  given  the  quantity  of  mineral  mattrr  taken 
from  the  soil  by  a  crop  of  20  tons  of  drumhead 
cabbage  at  (894.) 

3378.  In  the  neighbourhood  of  large  towns, 
farmers  raise  the  drumliead  and  common  gar- 
den cabbage  to  supiily  the  market  gardeners  for 
planting  in  spring,  in  the  manner  described  in 
(3370.)  The  plants  are  cleared  off  tlie  ground 
early  in  spring,  and  the  ground  sown  with  spring 
wheat.  Good  plants  fetch  about  half-a-crown 
the  thousand. 

3379.  The  turnip-rooted  cabbage,  Braasica 
cawiiesti-'ts,  napo  brassica  coiiimunis,  of  De  Can- 
dolle,  is  little  known  in  English  culture,  though 
it  is  cultivated  in  the  fields  of  the  north  of  France. 
Its  root  is  white  or  red,  and  its  neck  and  pitioles 
greenish  or  purplish.  It  has  a  woody  short 
stem,  produced  by  the  formation  and  decay  of 
the  leaves;  and  as  new  leaves  are  formed  by  the 
central  bud  of  the  stem,  the  lower  leaves  drop 
oflf,  and  thus  the  top  of  the  bulb  assumes  the  ap- 
pearance of  a  stem.  Dr  Neill  observes  that  it 
has  a  root  under  ground  as  sweet  as  a  Swedish 
turnip. 

3380.  The  cow-cabbage,  or  Cesarean  kale, 
Brassica  oleracea,  acephala  arl>orescens,  of  De 
Candolle,  which  created  so  much  interest  a  few 
years  ago,  only  deserves  a  passing  notice.  "This 
plant,"  says  Don,  "  is  almost  similar  in  habit  to 
the  palm  kale,  and  it  lasts  four  years  without 
fresh  planting.  In  La  Vendee,  it  is  said  to  at- 
tain the  height  of  12  or  16  feet.  In  Jersey  this 
plant  is  sufficiently  hardy,  and  there  it  grows 
from  4  to  12  feet.  The  small  farmers  there  feed 
their  cows  with  the  leaves,  plucking  them  from 
the  stem  as  they  grow,  leaving  the  crown  at 
the  top.  The  stems  being  strong,  are  also  used 
by  them  for  roofing  small  outhouses.  When  the 
gathering  of  the  leaves  is  finished  at  the  end  of 
the  year,  the  terminating  bud  or  crown  is  boiled, 
and  is  said  to  be  particularly  sweet.  It  is  not 
sufficiently  hardy  to  stand  the  climate  of  Britain, 
unless  planted  in  a  very  sheltered  situation."* 


ON  THE  SOWING,  AND  THE  SUMMER  TREAT- 
MENT OF  MANGOLU-AVURZEL. 

3381.  Mangold-wiirzel,  a  species  of  beet, 
is  a  very  iniijortant  green  crop,  and  may  be 
regarded  as  next  so  to  tlie  turnip.  It  con- 
tains a  sweet  nutritious  juice,  which  seems 
well  adapted  fortlic  sujjjjortof  cows  in  milk, 
as  it  imparts  none  of  the  acrid  flavour  which 
the  turnip  does.  This  root,  therefore,  ought 
to  be  valued  on  every  dairy  farm. 

3382.  There  are  several  varieties  of 
mangold-wurzel  fitted  for  cultivation  in 
the    field;    the  long  red,    the   long    yel- 


low, and  the  globe  orange,  which  names 
truly  indicate  their  respective  characters; 
and  where  the  chief  reliance  of  winter 
fixid  is  placed  on  beet  in  preference  to 
turnip,  all  the  varieties  ought  to  be  cul- 
tivated, since  the  globe  orange  thrives 
best  on  light  soil,  and  the  long  yellow 
is  in  a  better  state  for  use  in  the  early 
I)art  of  winter  than  the  long  red.  The 
circumstance  of  beet  not  being  a  safe  root 
to  give  to  cattle,  until  it  has  been  s(mie 
time  out  of  the  ground,  is  the  only  objec- 
tion, and  it  is  a  serious  one,  to  their  indis- 
criminate use, 

3383.  One  and  the  other  of  these  varie- 
ties will  grow  on  any  soil  intermediate 
from  a  gravel  to  a  strong  clay,  on  neither  of 
which  classes  of  soil  will  any  one  succeed. 

3384.  The  climate  of  Scotland  does  not 
seem  to  suit  mangold-wurzel.  I  tried  it 
in  Forfarshire  for  three  successive  years 
on  the  best  land  I  possessed,  which  had  as 
well  been  long  in  cultivation  as  in  a  fresh 
state,  but  failed  in  two  seasons  out  of  the 
three;  and  the  successful  crop  was  but  a 
poor  compensation  compared  to  turnips. 
In  England  it  succeeds  well,  particularly 
in  the  eastern  counties,  and  in  the  north 
of  Ireland  I  have  seen  very  heavy  crops 
of  the  long  red  on  drained  bog. 

3385.  The  mangold-wurzel  being  a 
green  crop,  is  subjected  to  precisely  the 
same  culture  as  the  turnip  up  to  the  point 
of  pluugliing  the  dung  in  the  drills,  and 
need  not  be  repeated  here.  The  quantity 
of  farm-yard  dung  given  is  the  same  as  to 
iSwedish  turnip.s — 16  tons  the  acre,  with  3 
cwt.  of  guano,  sown  upon  the  dung  before 
being  covered  in  the  drill.  The  land  should 
thus  be  prepared  for  the  seed  early  in 
April,  and  not  later  than  the  beirinniuir  of 
May. 

33Sf).  The  seed  of  mangold-wurzel 
being  covered  with  a  rough  integument, 
cann(»t  be  sown  with  a  turnip-machine 
having  the  common  seed-boxes.  Perhaps 
Geddes'  turnip  sowing-machine,  with  the 
mode  of  feeding  the  seed  described  in  fig. 
2.'>7,  might  answer  the  purpose  ;  and  Mr 
Ixaynbird  of  Suffolk  refers  to  a  one-horse 
drill  which  sows  three  rows  of   seed  at 
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a  time,  over  three  acres  in  two  hours.* 
Newberry's  wheel-dibbler  has  also  been 
«sed.  I  have  never  seen  a  machine  cap- 
able of  sowing  niangold-vvurzel  seed  well, 
and  one  that  will  sow  two  drills  at  a 
time,  like  turnips — and  roll  the  drills  be- 
fore and  after  the  sowing  with  a  light 
roller — is  preferable,  for  management,  to 
one  having  three  drills.  Mr  Miles  uses  an 
iron  wheel,  upon  the  circumference  of 
which  are  placed  iron  studs  at  18  inches 
apart  and  2^  inches  in  projection,  to  act  as 
dibbles  in  forming  holes  along  the  top  of 
the  drill ;  but  a  projecting  stud  from  the 
circumference  of  a  wheel  in  revolution 
must  make  a  hole  much  ragged  on  one 
side.  In  lack  of  a  machine,  I  tried  a  plan 
of  sowing  which  answered  very  well,  and 
which  I  would  prefer  to  any  dibble — it 
was  this :  A  light  roller  flattened  and 
made  even  the  tops  of  two  drills  at  once, 
■when  the  soil  had  become  dry  after  the 
ploughing  of  the  dung.  A  field-worker 
followed,  and  made  a  light  rut  along  the 
top  of  the  drill  with  the  corner  of  a  hand- 
hoe,  fig.  266  ;  another  worker  dropped  the 
seed  along  the  rut  in  the  given  quantity — 
4  ft)  or  5  tt)  to  the  acre — steeped  or  in  a  dry 
state  as  desired;  dry  sand  being  mixed 
with  it,  in  either  state,  to  allow  the  more 
easy  separation  from  each  other  ;  and  a 
third  worker  ftjllowed  and  levelled  the 
earth,  which  had  been  raised  up  in  making 
the  rut,  over  the  seed  witli  the  back  of  an 
iron  garden  rake.  The  sowing  was  thus 
conducted  quickly,  though  a  sowing-ma- 
chine that  rolls  the  drills  at  the  same 
time  wouhl  be  preferable.  A  roller  fol- 
lows the  sowing,  and  terminates  the  whole 
operation. 

3387.  A  difference  of  opinion  exists 
whether  or  not  the  seeds  of  mangold-wur- 
zel  should  be  steeped  in  some  liquor  before 
being  sown.  Mr  Raynbird  conceives  they 
should  be  sown  dry,  and,  on  trying  an 
experiment  with  steeped  and  dry  seeds, 
found  that  10  of  the  dry  germinated, 
whilst  the  largest  number  of  the  steeped 
that  appeared  was  only  6,  and  these  had 
been  steeped  in  water  for  14  hours.  I 
prefer  the  dry  seed,  as  being  safest  from 
the  effects  of  frost  and  drought,  both  which 
may  be  exjiected  at  the  season  mangold- 
wurzel  seed  should  be  sown. 


3388.  When  the  weather  is  favourable, 
the  plants  should  make  their  appearance 
above  ground  in  8  or  10  days.  The 
sciifHer,  fig.  262,  is  first  sent  along  the 
drills  to  pare  their  sides,  and  cut  down 
any  weeds  in  the  intermediate. space;  and 
I  may  say  at  once  that  the  entire  clean- 
ing process,  during  the  summer,  js  precisely 
the  same  as  for  the  turnip.  The  plants 
are  hoed  out  with  the  hand  hoe,  fig.  266, 
at  from  14  to  18  inches  apart,  according 
to  the  streugtli  and  rich  state  of  the  land; 
and  this  is  the  time  to  fill  up  the  blanks 
in  the  crop,  by  the  transplantation  of  the 
best  plants  which  had  been  singled  out. 

338.9.  Mangold-wurzel  is  raised  in 
rows  on  the  flat  surface  as  well  as  in  drills, 
and  this  is  chiefly  practised  on  the  strongest 
species  of  soils,  when  the  manure  is  plough- 
ed in  at  the  commencement  of  winter. 
The  seed  is  dibbled  in  by  hand,  or  with 
Newberry's  dibbler,  referred  to  above, 
(3386,)  or  with  a  flat  piece  of  wood  5  or 
6  feet  long,  furnished  with  short  dibbles,  in 
the  holes  made  by  which  the  seed  is  drop- 
ped by  the  hand.  In  the  flat  culture  sow- 
ing with  the  common  dibble,  giving  it  a 
twist  with  the  wrist  to  keep  the  hole  open 
until  the  seeds  have  been  dropped  into  it 
by  a  field-worker,  a  man  and  woman  sow- 
ing an  acre  a  day,  is  apt  to  make  the 
dibble  holes  in  strong  soil  receptacles  for 
water.  But  there  is  no  method  so  good  of 
raising  green  crops  of  all  kinds  as  in  drills; 
and  if  rough  clods  are  dreaded  in  strong 
land,  let  the  land  be  drilled  and  manured 
in  winter,  as  has  been  recommended  in  the 
case  of  raising  turnips  on  strong  soils, 
(.3244.)  One  objection  to  the  flnt  culture 
on  strong  soils  seems  to  me  to  be  insuper- 
able— that  the  roots  are  apt  to  set  out  lateral 
shoots,  after  the  soil  is  set  up  with  the 
double  mould-board  plough. 

3390.  By  some  experiments  instituted 
by  Mr  Pusey,  on  the  effects  of  certain 
manures  on  the  growth  of  mangold-wur- 
zel, it  would  a])pear  that,  in  doubling 
farm-yard  dung  from  1 3  loads  to  26  the 
acre,  only  one  ton  additional  was  obtained  ; 
and  that,  of  various  ingredients  used,  no 
effect  exceeding  5  tons  the  acre,  beyond 
what  hadno  manure  at  all,  was  produced — 
with  the  exception  of  3  cwt.  of  guano,  and 
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7  cwt.  of  woollen  rags,  each  along  with  13 
loads  of  farm-yard  dun-,',  which  produced 
36  tons  the  acre.  The  conclusions  at  which 
Mr  Pusey  arrived  are  sensible,  and  are 
thus  expressed  :— "  The  two  principal  re- 
sults of  the  experiment  seem  to  be — that 
there  is  in  some  soils  a  limit  beyond  which 
an  additional  dose  of  dung  is  of  no  use. 
This  result,  if  confirmed,  would  be  inte- 
resting in  theory.  In  actual  farming  there 
is  not  much  danger  of  our  erring  in  that 
direction,  as  to  our  dressings  of  dung;  and 
in  some  parts  of  the  country  this  would  not, 
perhaps,  be  a  very  safe  doctrine  to  dwell 
upon.  The  other  inference,  a  more  prac- 
tical one,  is,  that  it  is  more  profitable  to 
use  some  artificial  manures  in  conjunction 
with  dung,  than  to  use  either  singly. 
Thus  guano  and  woollen  rags,  used  singly, 
added  to  my  crop  only  5  tons  the  acre. 
The  single  dressing  of  dung  added  only  1 1 
tons,  and  doubling  that  amount  of  dung 
did  no  good  ;  but  guano  combined  with 
the  same  amount  of  dung,  and  rags  com- 
bined with  the  same  amount  of  dung,  each 
gave  an  addition,  not  of  16  tons  of  roots, 
according  to  their  effects  when  used  singly, 
but  of  20  tons,  yielding  each  36  tons — a 
produce  very  large  indeed  for  land  which, 
four  years  ago,  when  I  took,  it  in  hand,  was 
said  to  be  incapable  of  growings  turnip."* 

339 1 .  Like  all  the  succulent  green  crops, 
mangold-wurzel  is  subject  to  the  attack  of 
insects.  It  was  at  one  time  believed  that 
this  root  was  exempt  from  such  attacks, 
but  the  experience  of  the  few  years  bypast 
has  produced  an  opposite  conviction.  The 
mangold-wurzel  plant,  as  soon  as  it  ap- 
pears above  ground,  is  attacked  by  the 
larva  of  a  beetle,  named  Silpha  opaca. 
The  eggs  are  probably  laid  in  the  earth — 
but  this  remains  to  be  proved — and  the 
larva  are  hatched  in  ten  or  twelve  days, 
and  when  full-grown  are  four  to  five  lines 
in  breadth.  These  are  shining  black, 
comprising  13  segments,  including  the 
head.  They  have  6  short  legs.  From 
1844  to  1847  they  completely  ate  down 
the  leaves  of  the  mangold-wurzel  in  the 
counties  of  Londonderry  and  Tyrone  in 
Ireland  ;  and  what  is  remarkable,  the  same 
insect,  though  abundant  in  Enirland,  does 
no  harm  to  that  crop  there.  The  ultimate 
effect  of  these  attacks  on  the  manjiold- 


wurzel  leaves  is  not  serious,  the  crop  re- 
covering after  the  larva  have  dropped  into 
the  ground  to  be  transformed  into  pupae, 
from  which  emerge  the  beetles.  A  very 
destructive  +  insect  is  the  common  dart- 
moth,  Noctua  or  ^gratis  segetum^  which 
is  generally  of  a  reddish-brown,  but  varies 
so  greatly  in  the  tint  of  the  upper  wings 
as  to  be  sometimes  of  a  clay  colour.  It  is 
in  length  from  8  lines  to  three-quarters  of 
an  inch,  and  its  expanse  is  from  If  to  2 
inches.  The  moth  is  sometimes  seen  flying 
in  multitudes  about  the  tops  of  hedges,  soon 
after  sunset,  in  June  and  July.  The  larva 
is  smooth  and  shining,  and  of  a  pale  lurid 
ochreous  colour,  faintly  freckled,  with  a 
broad  space  down  the  back,  often  rosy,  and 
a  few  short  hairs  scattered  over  the  body. 
It  does  great  mischief  to  young  mangold- 
wurzel  plants,  the  roots  of  which  it  cuts 
through  just  below  the  crown,  and  it 
attacks  the  potatoes  as  they  are  pushing 
out  of  the  ground,  and  is  exceedingly  vora- 
cious. One  cause  of  the  great  mischief 
arising  from  the  attacks  of  the  caterpillar 
of  this  species,  is  its  capability  of  travel- 
ling at  a  very  rapid  rate  from  one  spot  to 
another  ;  and  in  this  way,  as  soon  as  a 
caterpillar  has  eaten  through  the  root  of  a 
young  plant,  it  marches  off  in  quest  of  an- 
other, and  thus  the  evil  is  greatly  multi- 
plied. The  grub  which  attacks  the  oat 
plant  in  spring,  fig.  223,  also  injures  the 
mangold-wurzel  plant  by  dividing  the 
young  root  about  an  inch  below  the  sur- 
face of  the  ground.  Insects  which  injure 
the  parts  of  crops  under  the  ground  are 
much  more  destructive  in  their  effects  than 
those  which  injure  the  leaves  and  buds  of 
plants. 

3302.  It  is  not  an  unfrequent  practice 
to  strip  off  the  under  leaves  of  the  man- 
gold-wurzel plant  in  summer,  as  fodder 
for  cows  and  pigs ;  but  the  practice,  as 
may  be  supposed,  is  injurious,  as  seen  from 
an  experiment  made  by  Mr  R.  Rand, 
Hadleigh,  Suffolk,  in  1842.  He  selected 
3  portions  of  mangold-wurzel,  containing 
each  7  square  yards,  and  from  the  first  por- 
tion he  stripped  4  or  o  of  the  under  leaves 
on  8th  of  July,  6th  of  August,  and  first  week 
of  September  ;  from  the  second  portion  he 
stripped  the  same  number  at  each  period 
of  the  6th   of  August  and  the  first  week 
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of  September;   and   from  the  third  por-     were  carefully  cleaned  and  weighed,  and 
tion  none  were  stript  at  all.     The  roots     the  produce  was  as  follows : — 

From  1st  portion,  475  ^b.  net  weight,  or  14  tons,  13  cwt.  0  qrs.  27  lbs.  per  acre. 

...     2d      ...        52         16     ...      1     ...    0   ...     2 

...     3(1      ...        61         16    ...     16    ...    2   ...     0* 


3397.  The  German  name  of  the  field  beet  was 
at  one  time  a  matter  of  dispute,  but  is  now  set- 
tled to  be  mamjold-wurzel,  which  literally  means 
the  root  of  the  white  beet.  The  former  phrase 
mangel-wurzel  means  the  root  of  scarcity,  and 
is  used  by  Von  Thaer,  in  common  with  the  former, 
to  denominate  the  field  beet.  His  opinion  is, 
that  the  field  beet  is  a  hybrid  betwixt  the  red 
garden  beet  and  the  white  sugar  beet — a  not 
improbable  conjecture.  § 

3398.  Mangold-wurzel  seed  has  a  remarkable 
appearance.  It  proceeds  from  a  capsule  which, 
when  green,  is  soft  and  fleshy,  and,  when  ripe, 
hard,  and  somewhat  woody  in  texture,  and  into 
which  the  rough  kidney-shaped  seeds  are  deeply 
imbedded.  The  seeds,  with  their  persistent  rough 
capsule,  are  so  large  and  heavy  as  only  to  require 
184  to  weigh  a  drachm. 

3399.  1  have  given  the  composition  of  mangold- 
wurzel  in  (854,)  and  the  ashes  of  the  bulb  and 
leaf,  as  ascertained  by  Professor  Way  and  Mr 
Ogston,  contain  ingredients  as  follows  : — 


3393.  Roots  of  mangold-wurzel  have 
been  grown  in  Scotland  as  heavy  as  15  lb., 
and  crops  obtained  of  38  tons  to  the  acre, 
at  Largo  in  Fifeshire,  where  the  land  is  of 
fine  quality.  From  5  lb.  to  8  lb.  each  root 
would  be  near  the -ordinary  mark  ;  but  in 
seasons  of  late  frosts,  of  which  there  are 
too  many  in  Scotland,  the  mangold-wur- 
zel has  no  chance  of  succeeding  there. 

3394.  The  plants  of  mangold-wurzel 
are  very  apt  to  run  to  seed  when  exposed 
to  drought  early  after  having  been  singled 
out  in  the  row.s ;  and  the  seed  from  plants, 
which  had  prematurely  run  to  seed,  en- 
courages that  tendency  in  the  future 
plant  still  more  than  drought. 

3395.  The  mangold-wurzel  belongs  to  the  class 
and  order  Pentandria  Digynia  of  Linnaeus  ;  the 
natural  order  Chenopodkeoi  i\x5S\&\\;  and  to Hy- 
pogy7ious  Exogens — alliance  38,  Chenopodales — 
order  195,  Cherujpodiacece— genus  Beta,  of  the 
natural  system  of  Lindley.  Its  specific  name  is 
Beta  vulgaris  campestris,  of  the  order  Chenopods, 
which  are  closely  allied  to  the  Nettleworts.  Its 
leaves  are  reddish  or  reddish  green  ;  roots  thickly 
fusiform,  globular,  or  spindle-shaped,  of  a  dullish 
red  colour  on  the  outer  surface,  and  marbled 
white  and  red  of  various  shades  in  the  interior. 
One  globular  variety  is  of  dull  orange  colour  on 
the  outer  skin,  and  another  spindle-shaped  is 
similar  in  colour. 

3396.  A  white  variety,  called  the  white  sugar 
beet,  Beta  vulgaris  campestris  alba,  has  long  been 
cultivated  in  France  for  the  sugar  which  it  yields. 
Many  mills  are  at  work  in  that  country  for  the 
manufacture  of  the  sugar .+  It  was  the  policy  of 
Buonaparte  to  encourage  the  culture  of  this  root, 
in  order  to  render  the  French  people  independent 
of  sugar  from  our  colonies.  The  scheme  succeeded 
in  France,  but  the  climate  of  Britain  is  unsuited 
to  this  delicate  root.  The  physical  characters 
which  serve  to  show  that  this  beet  is  of  good  qua- 
lity for  sugar,  are  its  being  firm,  brittle,  emitting 
a  creaking  noise  when  cut,  and  being  perfectly 
sound  within.  The  degree  of  sweetness  is  also  a 
good  indication.  The  45th  degree  of  latitude 
appears  to  be  the  southern  limit  of  the  successful 
growth  of  white  beet,  in  reference  to  the  extrac- 
tion of  sugar.  Dr  Ure  states  that  he  has  obtained 
5  per  cent  of  good  sugar  from  white  beet  grown 
near  Mitchem  in  Surrey.*  — 

*  Henslow's  Letters  to  the  Fariners  of  Suffolk — Letter  xiv. 
+  Quarterly  Journal  of  Agriculture,  vol.  ii.  p.  922. 
X  Ure's  Dictionary  of  the  Arts — art  Sugar.  i>.  1210. 
§  Thaer's  Principles  of  Agriculture,  vol.  ii.  p.  589— Shaw  and  Johnston's  translation. 


Bulb. 

Leaf. 

Potash, 

23-54 

8-34 

Soda, 

19-08 

i-2-:i 

Lime, 

1.78 

8-72 

Magnesia, 

1-75 

9-84 

Oxide  of  iron, 

0-74 

1-46 

Carbonic  acid, 

18-14 

6-92 

Phosphoric  acid. 

4-49 

5-89 

Sulphuric  acid. 

3-68 

6-54 

Chloride  of  sodium,      . 

24-54 

37-66 

Silica, 

2-22 

2-35 

Percentage  of  ash, 


99-96 
1-02 


99-93 
1-40 


2.  Of  the  long  red  beet. 


Bulb. 

Leaf. 

Potash, 

29-05 

27-53 

Soda, 

19-05 

5-83 

Lime, 

■2-17 

9-06 

Magnesia, 

2-79 

910 

Oxide  of  iron, 

0-56 

0-48 

Carbonic  acid,      . 

21-61 

6-11 

Phosphoric  acid. 

3-11 

4-39 

Sulphuric  acid. 

3-31 

6--26 

Chloride  of  sodium,      . 

14-18 

29-85 

Silica, 

4-11 

1-35 

99-94 

99-96 

Percentage  of  ash. 

1-00 

1.91 

94 
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3100.    Mineral    matters    in    pounds    in    one 
ton  of 


Mean  of 

Mean  of 

three  speci- 

tliree speci- 

mens of  bulb. 

mens  of  leaf. 

lb. 

lb. 

Potash, 

4-99 

7-86 

SoJa,    . 

3-()-2 

2.V2 

Lime,  . 

0-41 

3-31 

Magnesia, 

0-43 

?.-27 

Oxide  of  iron. 

012 

•       0-.52 

Phosphoric  acid,    . 

0-66- 

1-94 

Sulphuric  acid, 

0-65 

2-_'0 

Cliloride  of  sodium. 

5:29 

12-!:-2 

Silica,   . 

0-54 

0-76 

1611 

35.-20 

3401.  "  The  chief  features  in  the  composition 
of  the  ash  of  the  bulb,  are  the  large  proportion  of 
alkali  present  in  it  as  carbonates,  bat  existing 
in  the  vegetable  itself  no  doubt  in  great  part  in 
the  form  of  nitrates,  which  are  well  known  to  be 
constituents  of  beet.  Phosphoric  acid,  sulphuric 
acid,  and  lime,  are  found  in  tlie  mangold  bulb 
ash  in  smaller  quantity  than  in  that  of  the  turnip. 
The  high  percentage  of  common  salt,  chloride 
of  sodium,  in  beet  is  remarkable  :  in  one  case  it 
constitutes  one-third,  in  another  one-fourth,  of 
the  entire  mineral  matter.  The  ash  of  beet 
leaves  contain  more  phosphoric  and  sulphuric  acid, 
more  lime  and  magnesia,  but  less  alkali,  and  a 
smaller  amount  of  alkaline  carbonate,  than  that 
of  the  bulb.  It  contains,  however,  like  the  bulb, 
a  very  considerable  quantity  of  common  salt. 
The  ash  of  both  bulb  and  leaf  evideuecs  a  partial 
substitution  of  soda  for  potash.  Weight  for 
weight,  the  leaves  are  considerably  richer  in 
phosphoric  acid  than  the  bulbs  ;  and  they  also 
contain  a  very  much  larger  proportion  of  mag- 
nesia. The  alkalies  predominate  iu  the  bulb, 
whilst  common  salt,  although  abundantly  present 
in  both,  is  found  in  larger  quantity  in  the  leaf 
than  in  that  of  the  turnip." 

3402.  It  may  be  owing  to  the  effects  of  the  large 
quantity  of  common  salt  contained  in  mangold- 
wurzel  and  turnips,  that  the  milk  of  cows  de- 
creases when  fed  exclusively  on  raw  raangold- 
wurzel,  or  that  abortion  is  brought  on  ewes  in 
lamb  when  pi  iced  wholly  on  turnips  in  winter, 
and  their  milk  deficient  when  the  lambs  are 
dropped.  It  is  a  well-known  fact  that,  when  ewes 
iu  lamb  have  been  principally  fed  on  Swedish 
turnips,  for  some  time  before  the  lambing  season, 
that  their  lambs  are  small  and  unliealiliy,  and 
themselves  are  deficient  of  milk.  The  effect  may 
arise  from  the  circumstance  of  the  large  quantity 
of  common  salt  contained  in  turnips  dimini^]liMg 
the  secretion  of  the  liver,  and  the  effect  would 
be  aggravated  by  a  free  use  of  common  .--uU  being 
given  to  ewes  on  turnips;  and  it  is,  besides,  known 
that  incipient  disease  of  the  liver  is  favourable 
to  the  production  of  fat,  and  hence  the  hi^h  con- 
dition of  the  ewes  or  lamb  on  turnips,  and  espe- 
cially if  salt  is  attainable  at  pleasure.* 


ON  THE  SOWING,  AND  THE  SUMMER  TREAT- 
ME.NT  OF  THE  CARROT. 

3403.  Altliouj:h  the  carrot  is  a  green 
crop,  ami  occupies  tlie  same  course  of 
croppino;  as  the  turniji,  it  is  raised  gene- 
rally ou  so  limiteil  spaces  of  ground  that 
it  has  never  assumed  the  importance  of  a 
croji  of  the  farm  a.s  its  value  deserves.  Its 
limited  culture  may  have  arisen  from  cer- 
tain inconveniences  attending  its  culti- 
vati(»n,  such  as  that  it  requires  a  particu- 
lar kind  of  soil,  very  deep  ploughing — the 
dung  applied  in  the  unusual  season  of 
winter,  when  the  land  of  the  fallow  break 
is  not  likely  to  be  free  of  weeds,  a  second 
manuring  when  the  seed  is  sown,  and  some 
difficulty  attending  the  sowing  of  the  seed. 
These  are  all  unusual  items  of  practice, 
which  I  have  no  doubt  continue  to  ope- 
rate as  obstacles  against  the  extended  cul- 
tivation of  even  so  valuable  a  root  as  the 
carrot.  On  however  small  a  scale  it  is 
cultivated,  every  particular  of  the  process 
of  cultivation  must  be  attended  to  as  if 
the  crop  occupied  as  large  a  space  as  the 
turnip. 

3404.  The  best  soil  for  the  carrot  is  a 
deep  sandy  loam.  It  will  nut  succeed  at 
all  on  tenacious  soil  of  any  kind,  nor  one 
resting  immediately  upon  a  retentive  sub- 
soil, whether  of  clay  or  rock,  and  much 
less  if  either  are  undrained. 

3405.  As  the  carrot  has  a  long  fusiform 
root,  which  grows  almost  entirely  under 
grouiid.  it  is  evident  that  it  must  have  a 
deep  soil ;  and  such  a  depth  of  soil  must 
either  be  natural  or  artificiiilly  made  so, 
before  the  root  can  be  expected  to  arrive  at 
a  perfect  proportion  of  length. 

34()fi.  While  treating  of  sea-weed  as  a 
manure.  I  mentioned  that  it  was  .so  used 
for  raising  carrots,  (2110,)  by  penple  in 
certain  parts  of  the  coasts  of  Scotland, 
in  light  sandy  soil.  This  is  the  mode 
of  raising  carrots  practised  by  the  feuars 
of  the  j)arish  of  Barrie,  Forfarshire,  on 
sandy  soil,  and  it  deserves  imitation  in 
similar  circumstances.  Tl'ev  begin  a  trench 
of  2  fee;  deep  in  the  sand  in  autumn,  after 
a  white  crop,  and,  collecting  sea- weed  as  it 
is  washed  ashore  after  storms  in  the  course 
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of  winter,  they  lialf-fill  trench  after  trench 
with  it,  till  the  break  of  soil  allotted  to 
the  carrot  crop  is  manured.  Of  course 
other  manure  would  answer  the  same  pur- 
pose as  sea-ware,  but  when  it  can  be  found 
in  sutticient  quantity  for  the  gathering  and 
carriage,  it  affords  a  cheap  manure  for  the 
purpose.  Of  farm-yard  manure,  horse- 
dung  is  found  to  be  best  when  treated  in 
this  manner  as  sea-ware  is.  In  the  end  of 
April,  or  beginning  of  May,  ruts  are  form- 
ed with  the  hoe  in  rows  of  about  14 
inches  apart,  and  old  rotten  dung  is  sown 
along  the  bottom  of  them  to  insure  the 
brairding  of  the  seed  on  so  poor  a  soil  as 
loose  sand  generally  is,  the  seed  is  sown 
upon  the  dung,  and  the  soil  raked  over  it. 
The  plants  are  thinned  out  by  the  hand, 
at  about  six  inches  asunder,  and  the  ground 
kept  clean  by  hand  and  hoe  together.  The 
carrots  grown  by  the  sea-weed  in  this 
manner,  in  loose  sand,  are  not  only  excel- 
lent in  quality,  but  clean,  long,  and  juicy, 
as  may  be  witnessed  in  the  Dundee  market 
in  autumn  and  winter.  The  culture  in 
this  case  is  on  a  small  scale,  but  may  be 
extended  to  any  degree  where  the  cir- 
cumstances are  similar.  At  the  price  of 
£3,  or  £3,  10s.  the  ton,  and  with  a  crop 
of  not  nu)re  than  10  tons  to  the  acre,  a 
considerable  sum  may  be  annually  realised 
by  the  labouring  and  industrious  cottar. 
Instead  of  rotten  dung  in  the  spring,  guano 
might  be  employed,  and  in  case  of  injury 
to  the  seed  from  the  guano,  the  seed  should 
be  mixed  with  a  quantity  of  the  sand. 

3407.  The  land  intended  to  bear  the 
carrot  crop,  should  be  ploughed  in  the 
stubble  immediately  after  the  harvest  is 
over,  to  have  time  to  clean  it,  should  it  be 
foul,  before  the  bad  weather  in  winter. 
As  the  soil  is  light,  the  mode  of  plough- 
ing it  will  be  by  casting,  (755,)  tig. 
22  ;  and,  when  ploughed,  a  second  plough 
should  follow  in  the  furrow  of  the  one 
turning  over  the  surface,  in  order  to  stir 
the  soil  to  the  depth  of  14  or  16  inches. 
Reid's  two-horse  subsoil-plough,  to  be 
afterwards  figured  and  described,  will 
a:;swer  a  similar  purpose.  The  land  will 
now  be  ready  for  the  dung  ;  for  the  man- 
ure for  carrots  must  be  put  into  the  ground 
before  winter,  the  nature  of  that  root  not 
agreeing  with  fresh  dung,  which  causes  it 
to  divide  into  a  number  of  roots,  each  so 
fil>rous  as  to  be  unfit  for  use.     The  dung 


should  be  applied  in  drill ;  and  as  it  need 
not  be  much  reduced  by  fermentation, 
the  drills  should  be  deep,  and  formed 
in  the  double  mode,  (2397-)  The  quan- 
tity applied  should  be  25  tons  to  the  acre. 
After  the  dung  has  been  covered  in  the 
double  mode  again,  the  land  remains  in 
that  state  until  next  spring. 

3408.  About  the  end  of  April  the  seed 
is  sown,  and  carrot  seed  should  always  be 
steeped  in  water  before  being  sown,  and  it 
is  steeped  in  this  way  :  The  bag  containing 
the  seed,  which  should  be  in  the  quantity 
of  6  lb.  of  the  best  quality  to  the  acie,  and 
an  indefinite  number  of  pounds  more  when 
of  doubtful  soundness — which  it  will  cer- 
tainly be  if  older  than  one  year — is  placed 
in  a  vessel  of  water  and  allovved  to  soak 
for  48  hours;  and  this  process  should  be 
gone  through  eight  or  nine  days  before  the 
seed  is  sown.  After  the  soaking,  the  seed 
is  spread  about  a  foot  in  thickness  upon 
the  barn  floor,  to  encourage  its  germina- 
tion, which  will  take  place  in  six  or  seven 
days,  according  to  the  state  of  the  weather. 
When  the  seed  is  observed  to  be  chipped  it 
should  be  sown,  and  it  is  prepared  for 
sowing  by  being  intimately  mixed  with 
fine  dry  sand  to  about  4  pecks  to  the  acre, 
seed  and  sand  together. 

3409.  About  the  middle  of  April,  should 
the  drilled  ground  bear  evidence  of  sur- 
face weeds,  the  drill-harrow,  fig.  2l^0, 
should  harrow  along  the  drills,  and  the 
drill-grul)ber,  fig.  264,  remove  the  weeds 
between  the  drills.  At  this  time,  2  cwt. 
of  guano  should  be  carefully  sown  by  hand 
along  the  top  of  the  drills.  The  setting 
up  double  mould-board  plough,  fig.  214, 
should  place  the  mould  again  upon  the 
drills,  and  give  them  again  their  proper 
form  ;  and  a  light  roller,  such  as  the  c(m- 
cave  rollers  of  the  turnip  sowing-machine, 
fig.  254,  without  the  coulters,  will  make 
the  tops  even  and  smooth.  The  seed 
should  be  preparing  in  the  steeping  and 
germinating  processes,  to  answer  the  time 
of  these  last  operations  ;  and  the  large 
quantity  of  sand  with  which  it  is  mixed 
will  protect  it  from  immediate  contact  and 
injury  from  the  action  of  the  guano. 

3410.  I  have  never  yet  seen  a  properly 
constructed  machine  for  sowing  seeds  with 
rough  capsules,  such  as  those  of  mangold- 
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wurzel  and  carrot ;  but  as  carrot  seed  is 
mixed  K-ith  so  large  a  quantity  of  fine  sand, 
I  dare  say  tlie  sowing  part  of  the  bean- 
barrow,  fig.  219,  niiglit  be  so  adjusted 
as  to  answer  tbe  purpose.  Failing  any 
machine,  a  rut  should  be  made  along  the 
top  of  each  drill  with  the  corner  of  the 
band-hoe,  fig.  2G6;  the  seed  and  sand  sown 
by  hand  in  the  rut,  and  covered  with  tlie 
earth  rai.sed  by  making  the  rut  about  an 
inch  in  depth,  with  light  iron  rakes.  The 
rollers  of  fig.  254,  on  being  again  passed 
along  the  drills,  finish  the  operation. 

3411.  The  varieties  of  carrot  cultivated 
in  the  field  need  not  be  numerous,  as  one 
or  two  kinds  are  all  that  are  desirable. 
The  white  Belgian  carrot  now  stands  at 
the  head  of  all  the  varieties  for  certainty 
of  crop,  beauty  of  root,  and  sweetness  of 
taste.  It  is  not  long, — thick  at  the  crown, 
and  tapering  to  a  point.  It  grows  wholly 
under  ground.  The  Altringhani  is  a  good 
carrot — long,  blunt  in  the  end,  rather  irre- 
gular in  its  taper,  and  of  an  orange  tinge 
in  its  colour.  It  grows  a  considerable 
height  above  the  ground.  The  long  red  is 
also  a  good  carrot,  of  a  deep  red  colour, 
long  in  proportion  to  its  thickness,  and 
has  a  comparatively  small  heart. 

3412.  The  use  of  the  guano  is  to  start 
the  seed  and  support  the  young  plant, 
until  its  long  root  reaches  the  dung  below, 
■which  it  will  not  be  long  in  doing.  The 
young  germ  will  appear  above  ground  in 
from  twenty  to  twenty-five  days,  and  when 
it  is  about  an  inch  in  Jieight,  it  is  time  to 
single  out  the  plants  to  G  inches  apart  in 
the  drill,  which  is  best  done  by  the  hand, 
in  the  case  of  the  long-rooted  carrot. 
Scuffling,  fig.  2()2,  and  drill-grubbing  the 
ground  l)ctwecn  the  drills,  fig.  264,  to  make 
the  land  clean  and  to  stir  it,  are  executed 
in  precisely  the  same  manner  as  for  turnips. 

3413.  Besides  light  true  soils,  carrots 
are  successfully  raised  on  reclaimed  bog 
that  has  some  alluvial  matter  in  it.  The 
culture  is  the  same  as  on  earthy  soil,  the 
manure  being  deep  buried ;  and  as  dried 
moss  is  very  porous  in  texture,  the  carrot 
is  enabled  to  push  its  long  root  through  it 
with  comparative  ease. 

3414.  Carrots  maybe  raised  in  rows  on 
the   flat   ground,   but   unless   the  soil   is 


naturally  deep  and  rich,  and  loose,  this 
mode  of  culture  is  not  so  well  suited  for  the 
fiehl  as  that  in  drills;  for  with  deep-plough- 
ing to  any  extent,  there  is  no  jtossibility  of 
burying  dung  so  deep,  and  affording  the 
crop  such  a  depth  of  soil,  as  in  the  drill — 
and  both  these  conditions  are  essential  to 
the  successful  cultivation  of  the  carrot. 

341.5.  Carrots  are  also  sown  broadcast, 
upon  the  flat  surface;  but,  excepting  in  very 
small  patches,  this  mode  of  culture  is  not 
suited  to  the  use  of  implements  of  the 
field,  and  the  clearing  of  the  ground  of 
weeds  must  therefore  be  expensively  exe- 
cuted by  the  hand. 

3416.  Insects  infest  the  carrot  crop  in 
the  root,  stem,  and  flower.  The  plant 
no  sooner  makes  its  aiijjearance  than  it 
is  attacked  by  aphides,  the  Aphis  daiici., 
which  are  scarcely  larger  than  cheese 
mites,  of  a  uniform  pale  green  colour,  with 
6  legs,  2  horns,  and  no  wings.  Their  pre- 
sence is  indicated  by  the  yellow  foliage, 
and,  in  pulling  up  the  plant,  the  roots  are 
sound  and  clean,  but  the  crown  is  not  only 
discoloured,  but,  on  opening  the  embryo 
leaves,  ninnbers  of  the  aphides  are  found 
concealed. 

3417.  The  root  of  the  carrot  is  affected 
witii  a  disease  named  the  riist^  in  which 
the  crop  gradually  dies  off,  loses  its  saccha- 
rine qualities,  and,  changing  to  a  ferrugin- 
ous colour,  becomes  of  little  value.  This 
complaint  is  occasioned  by  the  larvte  of  the 
carrot-fly,  Psila  rosoe^  eating  galleries 
along  the  roots  which  they  inhabit  through 
the  summer,  when  they  become  pup.-e  iu  the 
earth,  but  a  new  brood  hatches  in  summer 
every  three  or  four  weeks.  This  fly  is  3 
lines  long,  of  a  pitchy  black;  the  wings  lie 
horizontally  along  the  back  when  at  rest, 
and  extend  beyond  the  tail,  and  when  ex- 
panded extend  to  r>  lines.  The  maggots  are 
ochreons  and  shining,  cylindrical,  pointed 
at  the  head  and  obtuse  at  the  tail,  resem- 
bling cheese-hoppers,  though  they  cannot 
leap,  and  are  exceedingly  transparent, 
every  internal  part  being  visible.  When 
cavities  have  been  opened  by  this  maggot 
in  the  rest  of  the  carrot,  large  numbers  of 
the  millepede,  Poli/desmus  complanatus, 
and  of  the  centipede,  Scolopendra  electrica, 
assist  in  extending  the  depredations.  An- 
other caterpillar,  the  larva  of  the  ghost- 
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moth,  Hepialis  humili,  also  eats  iuto  the 
root  of  the  carrot  and  injures  it. 

3418.  Mr  Curtis  gives  the  recipe  of  a 
composition  of  sand  and  spirit  of  tar, 
to  prevent  those  insects  injuring  the  carrot 
root.  Take  4  bushels  of  sand  and  mix 
intimately  with  them  one  gallon  of  the 
spirit  of  tar.  The  mixture  is  to  be  ap- 
plied along  the  drill,  and  if  a  space  of 
half  a  foot  in  breadth  upon  the  top  of  the 
drill  is  dressed  with  it,  the  quantity  named 
will  dress  about  1300  yards  along  a  drill. 
If  it  is  applied  in  the  drill  when  that  is 
formed  in  winter,  the  spirit  of  tar  may  kill 
the  young  larvae  in  the  soil ;  if  in  spring, 
the  female  fly  may  be  deterred  from  de- 
positing her  eggs,  and  it  will  no  doubt  be 
as  successful  wiien  the  crop  is  sown,  as  it 
is  the  smell  of  the  spirit  of  tar  which  is 
the  obnoxious  ingredient  to  insects.  As 
carrots  are  not  cultivated  over  a  large  ex- 
tent of  ground  in  any  one  place,  this  remedy 
may  be  easily  applied,  both  as  regards  its 
cost  and  the  ease  of  its  application. 

3419.  The  larvae  of  the  flat-body  moths, 
Depressaria  cicutella  and  depressella,  bore 
into  the  stems  of  the  carrot,  causing  the 
leaves  to  stint  and  decay ;  and  the  larvae 
of  the  gray  carrot-blossom  flat-body  moth, 
Depressaria  daucella,  commit  great  havoc 
ou  the  floral  umbels  of  the  carrot. 

3420.  Few  agricultural  seeds  are  so 
difficult  to  obtain  in  a  good  state  as  those 
of  the  diff"erent  varieties  of  the  carrot ;  and 
this  is  partly  to  be  ascribed  to  the  injuries 
occasioned  by  tliis  insect,  and  greatly  also 
to  a  wet  state  of  the  weather,  the  form  of 
the  umbels  being  favourable  to  the  reten- 
tion of  much  moisture,  which  either  pre- 
vents impregnation  altogether,  or  destroys 
the  vitality  of  the  seed.  Of  all  the  varie- 
ties, the  seed  of  the  Altringham  is  the  most 
difficult  to  obtain  pure,  for  though  obtained 
from  selected  roots,  its  produce  is  often 
unlike  the  parent  stock. 

3421.  Altringham  carrots  have  been 
grown  at  Falkland  in  Fifeshire,  of  crop 
1834,  that  have  weighed  5  lb.  each.  In 
good  hazel  loam,  on  the  home  farm  of 
Blair-Drummond  in  Perthshire,  29  tons  of 
carrots  have  been  obtained  from  the  acre; 
but  from  16  to  20  tons  are  a  good  crop. 
It  is  said  generally  that  the  produce  of  the 
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white  Belgian  carrot  is  9  or  10  tons  the 
acre  greater,  in  the  same  circumstances, 
than  that  of  the  red  varieties.  In  Bel- 
gium the  produce  of  the  white  carrot  is 
160  bushels  the  acre,  the  individual  carrota 
weighing  1^  lb.,  making  the  crop  about  4 
tons  the  acre,  raised  with  21  tons  of  man- 
ure, half  of  farm-yard  dung  and  half  from 
the  privies. 

3422.  Hares  and  rabbits  are  so  fond  of  the 
carrot  that,  unless  the  crop  is  protected 
where  they  abound,  it  will  have  a  poor 
chance  of  coming  to  maturity ;  and  unless 
the  fence  erected  round  the  crop  is  a  close 
one,  it  will  not  be  able  to  exclude  these 
wily  depredators.  I  believe  the  only 
eff'ectual  fence  is  a  close  paling  of  laths 
pushed  into  the  ground,  supported  near  the 
top  and  bottom  with  horizontal  spars  nailed 
to  them,  and  the  whole  held  steady  by 
stobs  driven  at  intervals  into  the  ground 
to  act  as  shores  against  the  paling.  If  a 
common  3-sparred  paling  already  exists, 
it  might  be  made  fencible  by  interlacing 
stems  of  broom,  or  whin,  or  branches  of 
spruce  flr,  between  the  spars.  A  dead 
fence  of  thorns  also  forms  a  complete 
fence. 

3423.  On  account  of  the  land  for  carrots 
having  to  be  cleaned  and  manured  before 
winter,  the  culture  of  that  root  is  not  likely 
to  be  extended  in  Scotland,  where  the 
harvest  is  not  unfrequently  late,  and  little 
time  left  for  cleansing  operations  after  it. 
It  is  true  that,  should  the  potato  crop  oc- 
cupy a  less  extent  of  ground  in  future  than 
it  has  hitherto  done,  the  time  that  would 
be  saved  from  attending  on  that  crop  might 
be  bestowed  on  the  carrot  in  the  end  of 
autumn,  and  it  would  thus  come  in  for  a 
share  of  attention  which  it  has  not  hitherto 
received.  Both  it  and  mangold-wurzel 
requiring  to  be  taken  up  and  stored  in 
autumn,''(836-37-38,)  wheat  v^ould  follow 
them.  Trivial  as  the  circumstance  may 
appear  of  the  partiality  which  hares  and 
rabbits  exhibit  for  the  carrot,  it  will  con- 
tinue to  operate  as  an  obstacle  to  its  ex- 
tended cultivation,  for  the  trouble  of  fen- 
cing in  the  crop  so  closely  cannot  be 
generally  practised. 

3424.  Notwithstanding  these  considera- 
tions, I  have  dwelt  the  longer  on  the  culture 
of  the  carrot,  as  it  is  a  root  suited  to  the 
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climate  of  Scotland,  on  which  account  it 
ni:iy  take  the  place  of  the  potato,  the  cul- 
ture of  which  cannot  now  be  pursued  with 
the  panie  degree  of  coniiJence  it  has  hither- 
to received. 

3425.  The  carrot  stand-  in  the  class  and  order 
Pentandrin  Dlmiila  of  Linnreus  ;  in  the  natural 
orii<'r,  UinbeUifene  o^  iw^^y^n;  and  \n  E}ngynous 
i'.r.KKn*— alliance  55,  UnMlales— order  295, 
j4 pi, ce(E— tribe  12,  Daucidoe— genus  Daucus,o{ 
the  natural  system  of  Lindley. 

3426.  Umbellifers  are  "  natives  chiefly  of  the 
northern  part  of  the  northern  hemisphere,  in- 
habiting groves,  thickets,  plains,  marshes,  and 
waste  places.  They  appear  to  be  extremely 
rare  in  all  tropical  countries,  except  at  consider- 
able elevations,  where  they  gradually  increase 
in  number  as  the  other  parts  of  the  vegetation 
acquire  an  extra-tropical  or  mountain  character. 
Hence,  although  they  are  hardly  known  in  the 
plains  of  India,  they  abound  on  the  mountains  of 
Himalaya.  They  are,  however,  not  uncommon 
in  the  southern  hemisphere,  where  they  belong 
principally  to  hydrocotylids  and  malinids.  The 
umbelliferous  is  one  of  tho!^e  large  orders  in 
which  plants  occur  with  extremely  different 
secretions.  They  all  appear  to  form  three  dif- 
ferent principles  :  the  first,  a  watery  acrid  mat- 
ter ;  the  second,  a  gum-resinous  milky  subst.ince; 
and  the  third,  an  aromatic,  oily  secretion.  When 
the  first  of  these  predominate,  they  are  poisons, 
as  the  hemlock  ;  the  second,  in  excess,  converts 
them  into  stimulants,  as  the  assalcetida  ;  the 
absence  of  the  two  renders  them  useful  escu- 
lents, as  celery,  fennel,  samphire,  parsley,  and 
the  roots  of  carrots,  parsnips,  and  skirrets  ;  and 
the  third  causes  them  to  be  carminatives  and 
pleasant  condiments,  as  anise,  carraway,  cori- 
ander, and  cummin,  used  in  veterinary  practice."* 

3427.  The  carrot,  Daucus  earota,  has  white 
flowers,  with  a  solitary  red  or  purjdish  barren  one 
in  the  ceotre  of  the  umbel;  bristles  of  'he  seed 
slender,  and  as  the  same  becomes  ripe,  the  umbel 
acquires  a  contracted  and  concave  form;  leaves 
tripinnate;  leaflets,  piiinatifid;  stems,  rough  and 
furrowed  ;  root,  fleshy  and  fusiform,  biennial. 
Tiie  generic  name,  daucus,  is  derived  from  the 
Greek,  signifying  liot,  implying  pungency  ;  and 
the  specific  term  earota,  is  from  the  Celtic  car, 
meaning  red,  the  colour  of  the  root. 

3428.  The  composition  of  the  carrot  has  been 
given  in  (854).  The  proportion  of  water  in  the 
carrot  ia  as  follows : — 


Water, 

Younc  red 
carrot. 

Old  red 
carrot. 

Old  white 
carrot. 

roots,  leaves.  6t«m9. 
b7-08  7()u3  8  .-58 

roota.    tops. 
80-21  75-y7 

roots,     tops. 
80  23  7416 

WAY   AHO 

JOHNSTON. 

008TON. 

White  Belgian 

Toang  red 

Old  red 

carrot- mean 

carrot. 

carrot. 

ofSspf-cimeos. 

Potash, 

4«.;j 

4(j.87 

32.44 

S,ida, 

12.92 

8.12 

13.52 

J.iiiie, 

is.-'a 

6.58 

^.83 

Jlajnesia,  . 

2.12 

9.06 

3.H6 

Oxide  of  iron. 

o.yo 

(1.37 

1.10 

Pliusplioiic  acid, 

4.65 

10.48 

8.55 

Sulphuric  acid. 

8.09 

6.30 

6..55 

Carbonic  acid,   . 

17..30 

Clil'Tide  of  sodium, 

6.43 

10.62 

6.50 

Silica, 

3.14 
100.00 

1.62 
100.02 

1.19 

99.94 

The  carrot  is  rich  in  alkalies,  much  resembling 
the  turnip -the  latter  yields  more  sulphates,  the 
former  more  carbonates. 


3430.  The  ash  of  the  leaves  contain 

:— 

WAV  AND 

JOHNSTON. 

OGSTON. 

Young  red  carrot. 

Old  red 
carrot 

White  Belgian 
c.-irTot-niean 

Stems. 

Leaves. 

Tops. 

of  asreoimens. 

Leaves. 

7-12 

Potash, 

48-.50 

19-08 

27  04 

Soda,  . 

4-53 

5-80 

10-97 

I.inie, 

18-58 

34-10 

26-53 

32-64 

Magnesia,    . 

2-04 

4-48 

4-95 

2-!(2 

Oxide  of  iron. 

1-46 

2-40 

(1-71 

2-40 

Phosphoric  acid, 

3-36 

8-17 

3-(;o 

167 

Sulpliuric  acid,    . 

505 

14-54 

7-75 

6-20 

Carbonic  acid,     . 

17-82 

Chloride   of  potas- 

sium, 

504 

Chloride  of  sodium. 

14-.54 

9-33 

22-69 

13-67 

Silica, 

1-94 

210 

1-69 
10000 

4-56 

ino-00 

10000 

99-97 

"The  ash  of  carrot-leaf  is  peculiar  in  one  re- 
spect," observes  Professor  Way  :  "  of  the  alka- 
lies, potash,  and  soda,  the  latter  greatly  predo- 
minates. This  i.-;,  in  reality,  an  important  as 
well  as  a  singular  circumstance.  The  alk-uli  suda 
is  much  more  available  for  agricultural  purposes 
than  potash,  especially  as  the  results  we  have 
obtained  would  induce  a  belief  that  a  plant  can 
obtain  this  alkali  from  common  salt — the  common- 
est of  all  salts  If  any  plant  be  found  to  content 
itself  with  this  alkali,  such  plant  will  nndxubt- 
edly  be  more  easy  of  artificial  culture  than  others 
which  require  potash,  and  refuse  to  take  soda  in- 
stead of  it:  it  is  not  said  that  this  is  the  c.ise  with 
the  carrot,  but  attention  is  drawn  to  the  uni- 
formity of  the  result  in  the  case  ol  the  leaves." 

3431.  Mineral  matter  in  one  ton  of  carrot-roots 
and  of  leaves,  in  pounds  : — 

Mean  of  Mean  of 

five  specimens,  three  sriecimaifl. 


Potash, 

Soda, 

Lime, 

Magnesia, 

Oxide  of  iron, 

Phosphoric  acid,  . 

Suli)huric  acid, 

Chloride  of  sodium. 

Silica, 


Roots. 

Leaves. 

lb. 

lb. 

6.59 

6.fi4 

2.71 

.0.()7 

1.77 

30.24 

0.80 

2  5  , 

0.22 

2  « 

1.73 

!M 

1.21 

o.'.l 

1.J2 

il.95 

0.24 

4.46 

6.79 


3429.  The  ash  of  the  root  of  the  carrot  is  as 
follows,  from  two  authorities  : — 

•  Lindley's  Vegetable  Kingdom,  p.  775. 
t  Transactions  of  the  Highland  and  Agricultural  Society,  for  July  1847,  p.  67-68, 
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Although  the  ash  in  the  leaf  is  greater  than  in  than  the  carrot,  and  yet  it  may  be  raised 

the  root,  and  varies  much  m.re  greatly  in  the  ,            gj^^j     ^nd    even   peat,   if   sufficient 

dmerent  specimens,  yet  in  the  eutire  plant  tne  ^            i             i-    j            r       5 

-                                               ^  manure  be  applied. 


mineral  matter  will  be  found  far  more  constant 
in  quantity  and  composition,  than  in  either  the 
root  or  the  leaf  taken  separately;  the  variations 
which  occur  being  counteracted  by  the  alteration 
of  the  percentage  of  ash,  or  of  the  proportion  of 
root  to  leaf.* 

3432.  A  mode  of  raising  the  carrot  is  practised 
in  Belgium  whicli  we  would  consider  slovenly  and 
expensive.  The  seed  is  sown  broadcast  with  the 
last  turn  of  the  harrows,  with  a  cereal  crop  in 
spring,  and  when  the  crop  is  harvested  the  car- 
rot has  acquired  a  very  moderate  growth,  and 
the  land  is  weeded  by  hand  and  the  stubble  also 
removed,  the  field-workers  going  down  on  their 
knees  and  wearing  a  peculiar  dress  for  the  pur- 
pose, no  fewer  than  20  weeders  being  required  to 
the  acre.  The  produce  is  about  half  of  the  regular 
crop.     Each  horse  is  allowed  25  lbs.  of  carrots 

a  day  without  hay,  and  cows  receive  the  same  settiug-up  double  mould-board  plouirli,  fi^. 
quantity,  upon  which  they  yield  good  butter  214  ;  thougli  it  is  improbable  that  th^s 
both  as  to  quantity  and  quality. t  ,^1„„„K    ;„    ,1  1     *  i 

^  ^         'i        }  I  plough    is  able  to  cover  so  much  manure 

3433.  The  farmer  may  raise  as  mucli  carrot  ^^  ^^^^  carrot  and  parsuip  require, 
seed  as  to  supply  his  own  wants.  The  largest 
and  best  roots  are  inserted  in  some  convenient 
piece  of  ground  in  October  or  November,  or  in  the 
end  of  February,  iu  rows  27  inches  apart,  as  deep 
as  to  have  two  or  three  inches  of  earth  over  their 
crowns.  The  only  care  required  during  the 
summer  is  to  keep  the  ground  clean,  partly  with 
hand-hoeing  and   drill-grubbing,  fig.  264.     The 


3437.  Its  culture  should  be  precisely  that 
of  the  turnip  and  the  carrot,  being  a  green 
crop  in  the  fallow  division  of  the  farm,  and 
requiring  a  deep  soil  for  the  growth  of  its 
fusiform  roots.  This  root,  however,  is  not 
impatient  of  immediate  contact  with  ma- 
nure like  the  carrot,  so  that  the  land  may 
be  drilled  and  dunged  in  spring  instead 
of  winter,  as  is  done  for  the  carrot.  Pars- 
nips should  receive  25  tons  of  farm-yard 
dung  in  the  drill,  and  4  cwt.  of  guano  sown 
over  the  dung,  as  described  for  the  turnip 
crop,  (3239,)  and  the  land  then  drilled  up 
in  the  double  form,   (2397,)  or  with  the 


3438.  Parsnip  seed  is  contained  in  a 
broad  thin  capsule,  and  is  very  light. 
Even  when  good,  10  lb.  will  be  required 
for  the  acre.  Care  should  be  taken  that  it 
be  fresh  and  new.      It  should  he  steeped 

in    water  before   it  is  sown,  as  it  would 

seed  will  be  ripe  in  autumn,  and  as  birds  do  not  r.fl.Qvv.-;-^   ]\^  1.^.^^  ;.,    *i  «  i   1    r        -x 

.»..,.,  J  .  •      .      1  otueiwi^e  lie  long  in  the  ground  before  it 

disturb    It,    the    crop    does    not    require    to    be  ,,  .  ^   ,  r       »    •  1      1 

watched.     Gather  the  seed  only  from  tlie  prin-  ^^^»"'l  germinate  ;   but  aher  being  soaked, 

ci|.al  umbel  of  each  plant,  which  will  not  only  if  sown  in  very  dry  soil,  it  is  apt  to  be  de- 

aflFord  the  ripest  and  largest  seed,  but  the  most  privedof  its  vitality.   The  sowing- machines 


vigorous  plants.  The  umbels  are  very  liable  to 
be  affected  with  mildew  in  damp  weather.  The 
yield  of  seed  may  be  expected  to  afford  from 
14  lb.  to  5  lb.  per  rood  of  164  f^^t  square.  A 
considerable  quantity  of  carrot  seed  is  raised  for 
the  Loudon  market,  near  Weatherfield,  in  Essex. 


at  present  in  use  are  not  well  adapted  for 
the  sowing  of  this  seed  anymore  than  that 
of  the  carrot  and  the  mangold-wurzel  ;  but 
on  being  mixed  with  sand,  after  being 
soaked,  it  may  be  sown  in  the  rut,  made  in 
the  top  of  the  drill  with  the  coiner  of  the 
hand-hoe.  fig.  266,  or  with  the  bean-drill 
barrow,  fig  219;  but  it  would  be  more  ex- 
peditiously sown  in  the  rut,  out  of  the  liands 
of  two  or  three  workers,  than  with  that 
machine.  Eakes  cover  the  seed  with  soil 
very  well,  and  a  rolling  with  concave 
rollers  of  the  turnip-sowing  machine,  fig. 
2.34,    without    the    coulters,   fini.^hes    the 

3435.  The  parsnip   requires   a  milder     sowing  of  the  crop  in  a  neat  manner, 
climate   than  Scotland  generally  affords ; 

but  it  grows  well  in  England,  and  in  per-  3439.  Parsnips  should  be  singled  when- 

fection  in  the  island  of  Jersey,  both  as  ever  the  plant  can  be  discriminate!!.  The 
regards  the  quality  of  the  root  and  the  ecuffler,  fig.  262,  clears  away  the  surface 
weight  of  the  crop.  weeds  in  the  first  instance.     The  singling 

is  made  at  a  distance  of  8  inches  apart  in 

3436.  It  will  grow  in  a  much  stronger  soil     the  drill — the  stems  and  leaves,  spreading 

•  Journal  of  the  Einjllsh  jiaricuHurnl  Soc'ety,  vol.  viii.  p.  192-6. 
t  Radciifft's  Agdcuiture  of  Fiandrrs,  p.  76. 


3434.  Much  carrot  seed  is  annually  imported 
from  Holland,  and,  by  the  tariff  of  1846,  it  pays 
a  duty  of  5s.,  and  when  from  any  British  pos- 
session, 2s.  6d.  the  cwt. 
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more  than  those  of  the  carrot,  require  more 
room.  The  after-hoeing  and  cleaning  of 
the  land  of  the  weeds  with  the  drill-grub- 
ber, fig.  264,  are  c(»ndiicted  in  the  same 
maimer  as  those  for  the  turnip  and  carrot. 
The  drill  should  be  set  up  with  the  double 
mould-board  plough,  fig.  214,  to  heap  the 
earth  as  much  about  the  root  as  possible, 
as  in  the  case  of  the  carrot. 

3440.  The  parsnip  may  be  raised  in 
rows  in  the  flat  ground,  as  well  as  the 
carrot,  but  the  same  reasons  given  for  the 
culture  of  the  carrot  in  the  drill  (331 4)  will 
apply  to  that  of  the  parsnip.  Colonel  Le 
Couteur  describes  the  broadcast  mode  pur- 
sued in  Jersey  in  the  following  terms : — 
"  An  old  grass  lea  is  broken  up  by  some 
persons  in  September,  by  others  just  before 
the  parsnip-land  is  sown.  The  former  I 
consider  to  be  the  best  mode.  When  the  turf 
is  well  rotted,  20  tons  of  stable  manure  per 
acre  are  spread  over  the  land.  A  trench 
is  then  opened  through  the  centre  of  the 
field,  between  2  and  3  feet  wide,  and, 
where  the  soil  will  admit  of  it,  from  1  foot 
to  1 8  inches  deep.  A  2-horse  plough  then 
turns  the  manure  and  about  3  inches  of 
soil  into  the  trench,  and  is  immediately 
followed  by  a  large  trench-plough  with  3 
or  4,  and  in  many  cases  here,  with  8  or  10 
horses,  which  turns  one  foot  or  more  of  clean 
soil  upon  the  manure  and  turf,  when  the 
land  lias  been  recently  skim-ploughed. 
The  soil  is  then  harrowed,  and  the  pars- 
nip-seed, quite  new,  is  sown  at  the  rate  of 
3  or  4  lb.  to  the  acre,  and  lightly  harrowed. 
When  the  plants  are  one  inch  high,  they 
are  weeded.  The  plants,  from  the  first, 
should  be  thinned  put  to  6  inches  apart, 
and,  according  as  the  soil  is  good,  should  be 
again  thinned  out  to  9  inches  or  more  at 
the  second  hoeing.  In  a  dry  season  it  is 
well  to  observe  tlfJit  moistening  the  seed 
with  wet  sand  and  earth,  and  stirring  it 
daily,  to  be  sown  in  the  first  moi.->t  wea- 
ther, or  after  a  shower,  will  forward  its 
growth  a  fortnight."  I  may  observe  that 
tliis  method  of  cultivating  any  green  crop 
does  no  credit  to  Jersey  agriculture.  Just 
conceive  a  green  crop  taken  after  lea — 8  or 
10  horses  being  employed  in  a  trench- 
plough — the  land  dunged  before  being 
trench-ploughed.  But  notwithstanding 
this  objectionable  mode  of  culture,  which 


violates  every  rule  of  good  husbandry, 
such  is  the  nature  of  the  climate  that  the 
crop  yields  27  tons  and  uj)wards  the  acre 
— a  quantity.  Colonel  Le  Couteur  states, 
which  is  "  nearly  sufficient  for  10  cows 
during  the  6  winter  months,  according  to 
the  calculation  of  the  Flemings."* 

3441.  The  parsnip  is  subjected  to  the 
attacks  of  a  few  insects.  The  maggots  of 
the  parsnip  miner,  Tephrites  onopordonis, 
are  hatched  from  May  to  July,  and  feed 
upon  the  parenchyma  or  pulp  of  the  leaf, 
causing  large  blisters  upon  them  ;  and 
when  two  or  three  larvae  are  feeding  on 
the  same  leaf,  the  blisters  unite  and  form 
large  discoloured  patches,  but  otherwise 
the  mischief  is  not  serious.  The  caterpil- 
lars of  the  flat-body  moth,  Depressaria 
pastinacella.,  infest  the  parsnips  left  for 
seed,  and  often  much  injure  and  diminish 
the  yield.  They  prefer  the  parsnip  to  the 
carrot  seed,  and  on  this  account  the  growers 
of  carrot  seed  sow  some  parsnips  beside 
them,  by  which  to  lure  the  insect  from  the 
carrot  crop.  These  caterpillars  are  gray- 
ish blue,  with  the  head,  thorax,  and  pec- 
toral feet,  black  ;  upon  each  of  the  seg- 
ments are  (!  distinct  little  black  dots,  pro- 
ducing single  minute  hairs;  the  sides  and 
the  belly  are  yellow,  and  the  abdominal 
feet  are  dotted  with  black.  They  live  in 
July  upon  the  flowers  and  young  seeds  of 
the  parsnip.  There  seems  to  be  no  better 
mode  of  ridding  parsnip  crops  of  these 
caterpillar  pests  than  hand-picking,  and 
shaking  the  umbels  of  the  flowers  over  a 
vessel  for  them  to  fall  into.  The  flower  of 
the  parsnip  is  not  nearly  so  liable  to  be 
aff'ected  by  insects,  damp,  or  mildew,  as 
the  carrot,  on  which  account  the  crop  of 
seed  is  a  surer  one — though  it  should  be 
borne  in  mind  that  it  will  not  retain  its 
vitality  beyond  one  year.t 

3442.  It  is  quite  easy  to  raise  as  much 
seed  of  the  parsnip  as  is  required  on  any 
farm.  Transplant  some  of  the  best  roots  in 
a  spade-dug  piece  of  ground  in  February, 
at  2  feet  apart  in  every  direction,  and  insert 
them  with  their  crowns  under  the  surface  of 
the  ground.  The  ground  should  be  kept 
clean  with  the  hand-hoe  until  the  leaves  of 
the  plants  cover  the  ground.  The  shoots 
will  become  strong  stalks,  and   produce 


Jtixirnal  of  the  English  Agricultural  Society,  vol.  i.  p.  419. 
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large  umbels  of  seed,  which  will  ripen  in 
autumn.  From  1^  lb.  to  4  lb.  of  seed,  being 
very  light,  may  be  expected  from  a  square 
rood  of  I65  feet,  dependent  on  the  nature 
of  the  season,  and  escape  from  the  attacks 
of  insects.  Birds  do  not  injure  it,  though, 
if  the  seeds  are  not  gathered  from  the 
umbels  as  they  ripen,  they  are  very  apt 
to  be  blown  off  by  the  wind. 

3443.  I  have  seen  a  statement  of  the 
expense  of  cultivating  an  acre  of  parsnips, 
and  the  return  obtained  from  it  in  1847 
upon  the  Cappoquin  home  farm  in  Ireland, 
belonging  to  Sir  Richard  Keene,  Bart.  The 
cost  of  cultivating  the  imperial  acre,  in- 
cluding trenching  16  inches  deep  with  the 
spade,  ploughing  into  drills  of  27  inches 
apart,  manuring  with  40  tons  of  farm-yard 
dung,  singl ilig,  hoeing,  weeding,  rent, 
taxes,  and  planting  400  cabbage  plants  in 
the  spaces  which  failed,  was  ,£ll,  15s.  4d. 
The  return  was  20  tons  of  parsnips  the 
acre,  which  were  sold  in  Cappoquin  mar- 
ket at  4d.  the  stone,  or  £2,  18s.  4d.  the 
ton,  amounting  to  £53,  6s.  8d.,  and  the 
cabbages  fetched  £3,  6s.  8d.,  at  2d.  a- 
piece,  averaging  14  lb.  each  in  weight. 
After  deducting  the  cost,  the  sum  realised 
from  the  acre  was  £44,  ISs. 

3444.  The  parsnip  is  placed  in  the  class  and 
order  Pentandria  digynia  by  Linnaeus ;  in  the 
natural  order  Umbelli/erce  by  Jussieu ;  and  in 
the  natural  system  of  Epigynous  Exogens — alli- 
ance 55,  Umbellales — order  295,  Apiacice — tribe 
8,  Peucedanid.ee — genus  Pastinaca,  by  Lindley. 

3445.  The  parsnip,  Pastinaca  sativa  eduUs, 
has  leaves  pinnate  or  compressed,  downy  beneath, 
and  generally  shining  above ;  leaflets  broadly 
ovate,  cut,  and  serrated,  terminative,  three-lobed; 
colour  of  the  flower  yellow ;  root  fleshy,  thick, 
and  fusiform  ;  biennial.  It  derives  its  generic 
name  from  the  form  of  the  root  being  like  a 
dibble,  pastlnum.  This  root  has  long  been  an 
inmate  of  the  garden,  and  was  formerly  much 
used.  In  the  times  of  Popery  it  was  the  farmer's 
Lent  root,  being  eaten  with  salted  fish,  to  which 
it  is  still  an  excellent  accompaniment.  "  In  the 
north  of  Scotland,"  Dr  Neill  observes,  "  parsnips 
are  often  beat  up  with  potatoes  and  a  little 
butter  ;  of  this  excellent  mess  the  children  of 
the  peasantry  are  very  fond,  and  they  do  not  fail 
to  thrive  upon  it.  In  the  north  of  Ireland,  a 
pleasant  table  beverage  is  prepared  from  the 
roots,  brewed  along  with  hops.  Parsnip  wine 
is  also  made  in  some  places  ;  and  they  afford  an 
excellent  ardent  spirit,  when  distilled  after  a 
similar  preparatory  process  to  that  bestowed  on 


potatoes  destined  for  that  purpose."*  It  is  an 
excellent  food  for  cows,  and  its  fattening  pro- 
perties I  have  already  noticed  in  (896.) 

3446.  Parsnips  are  cultivated  in  the  drill 
method  in  Jersey  as  well  as  the  broadcast,  as 
thus  described  by  Colonel  Le  Couteur.  "  The 
land,"  he  says,  "  may  be  prepared  as  in  the 
broadcast  method.  In  one  case  I  found  the 
plants  to  answer  well  by  spreading  a  portion  of 
the  manure  on  the  surface  of  the  ploughed  land, 
and  then  earthing  it  up  into  small  ridges,  one 
foot  apart,  with  a  double  mould-board  plough. 
The  seed  is  then  sown  on  the  top  of  the  ridge 
and  rolled  in,  which  succeeded  extremely  well. 
The  hoeing  was  performed  with  a  horse-hoe  in 
the  drills,  and  the  plants  were  cross-hoed  with  a 
hand-hoe.  This  mode  does  not  appear  so  neat 
as  the  following :  when  the  land  is  well  harrow- 
ed and  levelled,  sow  the  seed  broadcast,  harrow 
and  roll  it ;  then  when  the  plants  appear,  hoe  it 
into  drills,  either  with  a  horse-hoe  or  hand-hoe. 
A  drill-machine  will  be  the  best  method  if  one 
could  be  found  to  sow  parsnip  seed  regularly ; 
mine  sows  it  much  too  profusely.  The  parsnips 
require  hoeing  and  thinning  as  in  the  broadcast 
husbandry."'}'  It  seems  strange  practice  to  us 
to  convert  a  crop  into  rows  by  sending  an  imple- 
ment through  a  broadcast  braird. 

3447.  The  composition  of  the  parsnip  root  I 
have  given  in  (854,)  and  the  composition  of  the 
ash,  whether  of  the  root  or  the  leaf,  has  not  yet 
been  ascertained  by  the  chemist. 


ON  THE  SOWING,  AND  THE  SUMMER  TREAT- 
MENT OP  RAPE. 

3448.  Rape  is  cultivated  in  this  coun- 
try, not  for  its  seed,  as  is  the  case  on  the 
Continent,  but  for  its  leaves  as  a  forage 
plant,  and  a  more  wholesome  food  for 
sheep  is  not  raised  on  the  farm. 

3449.  It  may  be  raised  to  be  consumed 
at  two  different  seasons  —  autumn  and 
spring.  To  be  consumed  in  autumn 
it  should  be  sown  in  summer,  and  for 
spring  consumption  it  should  be  sown  in 
autumn.  The  culture  up  to  the  sowing  of 
the  seed,  in  either  case,  is  precisely  the 
same  as  for  turnips.  In  England,  in  the 
richer  soils,  it  is  sown  without  manure; 
but  in  Scotland  the  crop  would  not  repay 
the  trouble  were  it  attempted  to  be  raised 
without  manure,  though  it  does  not  require 
the  same  quantity  of  farm-yard  dung  as 
the  turnip;  10  tons  the  acre  being  suffi- 
cient to  raise  a  good  crop,  or  16  bushels 
of  bone-dust,  or   4   cwt.    of  guano  —  the 
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manures  being  applied  respectively  as  di-     renders  the  culture  of  rape  both  convenient 
reeled  for  turnips.  and  useful. 


34.50.  The  culture  of  this  plant  ceases 
after  the  sowing  of  the  seed,  as  the  crop 
is  not  thinned  out  like  tuniips  or  the  other 
rooted  green  crops,  the  object  being  to 
rait-e  a  sufficient  number  of  stems  to  pro- 
duce a  large  crop  of  leaves,  for  which 
purpose  2  lb.  of  seed  to  the  acre  will 
suffice;  and  as  the  seed  is  large  compared 
to  that  of  the  common  turnip,  and  about 
the  size  of  that  of  the  swede,  that  quan- 
tity will  not  ]>roduce  too  many  plants  to 
stand  in  the  drill.  Rape  seed  affords  810 
seeds  to  one  drachm,  and  weighs  about  53 
lb.  to  the  bushel.  The  turnip  suwing- 
machine,  fig.  254,  is  used  for  sowing  the 
seed,  using  one  of  the  larger-sized  holes  in 
the  seed-box.  When  weeds  make  their 
appearance  before  the  plants  are  suffi- 
ciently advanced  in  height  to  keep  them 
down,  the  scuffler,  fig.  262,  drill  grubber, 
fig.  264,  and  double  mould-board  plough, 
fig.  209,  must  be  put  in  requisition  to  re- 
move them,  and  place  the  ground  again 
in  its  proper  form  and  state. 

3451.  Rape  will  grow  on  almost  any 
soil,  and  certainly  well  on  clay,  on  which 
it  requires  less  manure  than  on  hard  loam; 
but  it  grows  on  none  so  well  as  on  drained 
moss  resting  on  a  clay  subsoil.  The  ashes 
of  the  surface  of  a  peat-bog,  pared  and 
burned,  form  excellent  manure  for  rape 
on  drained  moss. 

3452.  Rape  is  raised  to  be  consumed 
by  siieep,  by  folding  on  the  land,  as  a 
mode  of  manuring  fallow  ground.  This 
is  a  common  practice  in  England,  for  the 
double  purpose  of  manuring  the  soil  and 
fattening  sheep;  «nd  to  attain  both  ends 
the  rape  seed  is  sown  in  May,  and  the  crop 
is  ready  for  being  folded  on  in  July  or 
August. 

3453.  In  Scotland,  sheep  are  never 
fattened  on  rape,  the  crop  being  appropriat- 
ed to  ewes,  to  bring  them  into  season  f»)r 
the  tup,  and  to  hoggs  iu  preparation  for 
turnips.  For  these  purposes  it  is  not  ne- 
cessary to  sow  the  rape  seed  until  the 
beginning  of  July,  after  the  termination  of 
the  turnip  seed  at  the  end  of  June,  which 


3454.  In  the  progress  of  growth,  the 
rape  is  attacked  by  in.sects.  The  green 
veined  white  butterfly,  Pontia  napi,  is  so 
named  because  it  feeds  chiefly  upon  the 
rape.  The  superior  wings  have  tips  of 
powdery  black,  and  the  nervures  grayish, 
inferior  wings  have  a  black  spot  on  the 
upper  margin,  and  the  dark  nervures  shin- 
ing through.  Caterpillars  are  delicately 
green,  clothed  with  velvety  hairs.  The 
male  butterflies  are  nearly  three-quarters 
of  an  inch  long.  Tiie  larva  of  this  species 
is  destroyed  by  the  ichneumon,  named 
Hemitelcs  melanariui.  Hand-picking, 
and  young  fowls  to  pick  up  the  larvae  as 
they  are  switched  off  the  plants,  is  the 
most  easy  mode  of  getting  qpiFt  of  them. 

3455.  Sheep  are  very  fond  of  rape  as 
food;  and  that  it  is  nourishing  food  the 
experience  of  every  farmer  who  has  culti- 
vated it  can  testify.  By  an  experiment 
made  on  Barteliver  farm  in  Cornwall,  it 
appears  that  14  acres  of  rape,  sown  at 
three  periods,  from  13th  May  to  10th 
July,  supported  80  sheejt  from  the  2d  of 
July  to  the  2d  of  Xoveniber.  On  the 
10th  of  August,  10  wether  hoggs  of  those 
sheep  were  weighed,  and  they  were  146 
lb.  each,  and  on  the  21st  September  they 
were  again  weighed  and  were  then  166 
lb.  each,  making  an  increase  of  weight  of 
20  lb.  in  six  weeks — that  is,  an  increase 
of  JOs.  a-head  in  6  weeks,  at  6d.  the  lb.* 


3456.  The  rape  is  placed  by  Linnaeus  in  the 
clas.s  Tetrad ynamia;  in  the  natural  orJer  Cruci- 
ferw  by  Jussieu;  and  in  llypogynous  Erooens — 
alliance  27,  Cistales — order  123,  Brassiacece — 
tribe  3,  Orthoplonce — genus  Brnsska.  The  rape 
is  Broislca  napus,  the  botanical  characters  of 
which  are  leaves  smooth,  of  a  grayish-glaucous 
hue,  radicle  ones  lyrate,  stem  ones  pinnatifidand 
crenated,  uppermost  ones  cordate  lanceolate, 
clasping  the  stem;  siliques  devaricate  spreading. 
Native  country  not  known.  This  species  of  rape 
is  well  suited  for  culture  in  winter,  and  is  allied 
to  the  common  turnip  in  its  nature. 

3457.  The  rape  of  the  Continent  is  Bransiea 
canipeftris  ol'ifern,  or  colza,  a  variety  of  cabbage 
allied  to  the  Swedish  turnip,  and  is  best  suited 
for  summer  culture.  It  is  distinguished  from  the 
other  rape  by  its  leaves  being  hispid,  those  of 
the  other  being  smooth.     Its  produce  also,  whea 
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compared  to  the  other,  is  greater  by  955  to  700 
according  to  Gujac* 

3458.  The  colzaiscultivated  in  Mecklenburg  and 

Holstein  fur  its  seed,  out  of  which  is  expressed 
rape  oil,  used  for  the  purposes  of  illumination 
and  in  manufactures.  In  Holstein  the  crop  of  seed 
is  great,  being  4000  lb.  the  acre,  or  nearly  36  cwt., 
which  yields  from  40  to  70  per  cent  of  oil. 

3459.  The  cake  left  on  the  expression  of  the 
oil  from  the  seed  is  called  rape-cake,  and  is  more 
used  in  this  country  as  a  specific  manure  than 
for  feeding.  Its  price  is  from  £i,  10s.  to  £5, 
lOs.  the  ton,  and  is  free  of  duty  on  importation. 

3460.  Rape-cake,  when  subjected  to  chemical 
analysis,  yields  the  following  constituents, 
according  to  Dr  Henry  R.  Madden : — 

AVater,  .         .         10-5  10-5 

r  Soluble  in  cold  water,       24*7"1 

^        .  in  hot  water,  4-8 

Urgamc    ^  j^^  ^^^^^  p^^^^^^     3j  5  |^      g^.^ 

matter,  in  strong  potass,   10-2 

(^  Destroyed  by  heat, 
Earthy  phosphates. 
Silicate  of  potass, 


14-3 
30) 
1-0 1 


4-0 


lOO-O      100-Ot 


3461.  The  quantity  of  rape  seed  imported  in 
1847  was  47,5"23  quarters,  and  in  1848  it  was 
129,967,  free  of  duty.  The  rape-cakes  imported 
in  those  years  were  included  in  the  returns  of 
oil-cakes  imported,  as  stated  in  (3126.) 

3462.  The  plants  enumerated  from  the  bean 
to  the  rape,  are  those  usually  cultivated  on  a 
farm  :  not  that  any  one  of  these  plants  are 
cultivated  every  year  upon  the  same  farm,  for 
space  might  not  be  found  in  some  farms  for  the 
cultivation  of  so  large  a  variety  of  plants  ;  and 
it  is  improbable  that  any  farm  contains  so  diver- 
sified a  soil  as  to  permit  the  cultivation  of  such 
a  variety  of  crops.  Beans  and  turuips  cannot 
be  cultivated  to  a  large  extent  on  the  same 
farm,  tlie  soil  best  suited  to  the  former  being  un- 
genial  to  the  latter.  Nor  is  it  convenient  to  sow 
a  large  breadth  of  turnips  and  of  rape  in  the 
same  season.  Should  the  weather  prevent  the 
sowing  of  turnips  in  their  proper  season,  it  would 
be  more  prudent  to  employ  the  labour  and  manure 
allotted  for  them  to  raise  rape  a  few  weeks  after 
the  turnip  season,  to  be  consumed  by  the  stock 
in  late  autumn  or  early  winter,  when  cows  are  as 
fond  of  rape  as  sheep  are,  than  to  attempt  to 
raise  turnips  too  late.  In  choosing,  therefore, 
the  various  crops  enumerated  and  described  above, 
those  should  be  selected  which  are  best  suited  to 
the  soil  to  be  cultivated,  and  to  the  weather  which 
may  prevail  at  the  season  when  the  state  of  the 
work  is  ready  to  undertake  the  sowing  of  a  crop. 

ON  THE  SOWING,  AND  THE  SUMMER  CUL- 
TURE OF  BUCKWHEAT. 

3463.  Poultry  ami   pigs    were  greatly 


supported  on  the  potato,  as  long  as  it  waa 
available  for  the  purpose ;  but  now  that 
no  implicit  confidence  can  be  placed  on 
that  crop,  and  in  consequence  it  will  in 
future  fetch  a  large  comparative  price,  it 
will  be  prudential  in  the  farmer  to  consider 
what  plants  may  be  substituted  for  it  in 
supporting  these  useful  races  of  live  stock, 
with  wholesome  food,  at  a  reasonable  cost. 
Fortunately  there  are  other  plants  which 
may  be  employed  for  the  purpose.  Buck- 
wheat, Poli/gonum  fayopyrum,  makes  ex- 
cellent food  for  pigs  ;  the  seeds  of  the  com- 
mon sun-flower, Heliantlms  annms^  fatten 
poultry  ;  the  madia,  Madia  sativa,  is 
favourably  spoken  of  on  the  Continent, 
for  the  same  purpose ;  and  the  dwarf  varie- 
ties of  the  Indian  corn  or  maize,  2ea 
mays,  are  capable  of  su])porting  the 
horse  as  well  as  the  fowl.  Whatever  may 
be  the  results  attending  the  cultivation  of 
these  plants,  a  trial  of  one  or  more  of 
them,  by  way  of  experiment,  should  be 
made  in  many  localities  of  Scotland  ;  and 
then  perhaps,  ere  long,  they  would  become 
naturalised  to  the  climate. 

3464.  Buckwheat  is  not  well  suited  to 
the  variable  climate  of  Britain.  It  pos- 
sesses the  advantage  of  growing  best  on 
sandy  soil,  which  is  too  poor  to  carry 
barley,  and  in  such  heat  and  drought  as 
are  too  great  for  oats  to  bear.  In  the 
circumstances  of  he.at  and  sandiness  of 
soil,  then,  it  might  be  cultivated  where  no 
cereal  grain  would  grow  ;  and  on  tlie  light 
soil  of  a  farm,  in  a  sheltered  situation, 
it  might  be  attempted,  especially  on  new 
trenched  ground,  without  manure,  in  pre- 
paration of  a  green  crop.  Much  manure 
would  encourage  the  growth  of  the  plant, 
and  prevent  the  formation  of  seed.  This 
plant  is  very  impatient  of  frost,  and,  were 
it  sown  as  early  as  to  appear  above  ground 
before  frost  had  left  for  the  season,  the 
crop  would  inevitably  be  destroyed.  It 
should,  therefore,  not  be  sown  sooner  than 
the  last  week  of  May  in  England,  and  of 
June  in  Scotland :  and  late  sowing  is  in 
no  case  unfavourable  to  the  plant,  as  it 
grows  quickly,  and  produces  its  seed  in 
the  principal  part  of  the  flower  in  Septem- 
ber. The  land  is  very  easily  cultivated  for 
buckwheat.  Having  been  ploughed  in 
winter,  from  the  oat  stubble,  by  casting 
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the  ridges  together,  (755,)  fig.  22,  it  should 
be  cross-ploughed  (2613)  in  spring,  har- 
rowed, and  picked  free  of  weeds,  after 
which  recast,  and  again  harrowed  and  hand- 
weeded.  As  abundance  of  time  will  be 
found  to  clean  tiie  land  thoroughly  before 
the  time  arrives  for  sowing  the  seed,  it 
mav  be  jdoughed  in  any  way  thought  most 
expedient,  should  the  land  show  symp- 
toms of  foulness  ;  but,  if  not,  a  j)assage  of 
the  grubber,  tig.  215,  will  prevent  the  sur- 
face weeds  becoming  troublesome.  From 
1  to  2  bushels  of  seed  are  sufficient  to  the 
acre,  and  is  always  sown  broadcast,  though 
sometimes  recommended  to  be  drilled 
in  rows  at  12  inches  apart.  After  the 
seed  has  been  sown  and  harrowed  in,  the 
crop  requires  no  further  care  until  the 
harvest.  The  land  should  be  cultivated 
for  a  green  crop  after  the  remoTal  of  buck- 
wheat. 

3465.  Buckwheat  stands  in  the  order  Octan- 
dria  Trigynia  of  Linnseus  ;  in  the  natural  order 
of  PoJygoneoB  of  Jussieu  ;  and  in  Hypogynous 
Exogens — alliance  37,  Sllenahs — order  191,  Poly- 
fonacecB — irih^^, Polygonece — genus,  Polygonum, 
of  the  natural  system  of  Lindley.  The  cha- 
racter of  this  family  of  plants  is,  that  while  the 
leaves  and  young  shoots  are  acid  and  agree- 
able, the  roots  are  universally  nauseous  and  pur- 
gative ;  and  to  these  are  added  a  third — that  of 
astringency. 

3466.  "  Buckwheat,  Polygonum  fagopyrum," 
Fagopyrum  esculent um  of  Tournefort,  "  is  said 
to  be  found  wild  in  Persia,"  observes  the  late 
Rev.  Mr  Rham.  "  The  cultivation  of  it,  accord- 
ing to  some  authorities,  was  introduced  into 
Europe  by  the  crusaders;  according  to  others,  the 
Moors  introduced  it  into  Spain  from  Africa;  and 
hence  it  has  in  France  the  name  of  Bled  sarrasin. 
The  name  of  buckwheat  is  a  corruption  of  the 
German  buch-weizen,  which  signifies  beechwheat, 
from  the  resemblance  of  the  seed  to  that  of  the 
beech-tree.  It  is  called  wheat  because,  when 
ground,  it  produces  a  fine  farina,  which  resem- 
bles that  of  wheat  in  appearance.  The  botanical 
name  of  the  genus.  Polygonum,  is  taken  from 
the  angular  form  of  the  seed,  and  the  specific 
xmae,  fagofiyrum,  from  its  resemblance  to  the 
beech-mast.  Buckwheat  grows  with  a  strong 
herbaceous,  cylindrical,  and  branching  stem  of  a 
reddish  colour,  about  2  feet  high.  The  leaves, 
which  are  ivy-shaped,  are  placed  alternately  on 
the  stems.  The  flowers  grow  in  bunches  at  the 
end  of  the  branches,  and  are  succeeded  by  black 
angular  seeds,  formed  of  four  triangles,  being 
thus  nearly  regular  tetrahedrons.  The  plant  is 
an  annual,  and  the  flowers  appear  very  soon  after 
it  is  out  of  the  ground.     They  continue  to  blow 


and  bear  seed  in  succession,  till  the  frost  destroys 

the  plant."* 

3467.  This  plant  has  not  yet  been  satisfactorily 
examined    by  chemists:   the  composition  of  its 
green  stems,  according  to  Crome,  is — 

Water,  ....      8-2-5 

Starch,  .  .  .  .4-7 

Woody  fibre,  .  .  .10-0 

Sugar,  .  .  .  .... 

Albumen,      ....         0-2 

Extractive  matter  and  gum,  .        2*6 

Fatty  matter,  .  .  .  ? 

Phosphate  of  lime,   .  .  .  ? 

100-0 


3468.  The  composition  of  the  seed  of  the  buck- 
wheat, according  to  Zennick,  is  this,  but  which 
is  evidently  imperfect — 

Husk,  .  .  .  .-     2^.9 


Gluten,  &c. 
Starch, 

Sugar  and  gum, 
Fatty  matter, 


10-7 

52-3 

8-3 

0-4 

98^ 


3469.  The  ash  of  the  seed  of  the  buckwheat, 
according  to  Bichau,  consists  in  the  following 
proportions  of  the  ingredients : — 

Potash,       ....        8-74 


Soda, 
Lime,  . 

Magnesia,  , 
Oxide  of  iron, 
Phosphoric  acid, 
Sulphuric  acid, 
Silica, 


Percentage  of  aih, 


20-10 
6-66 

10-38 
1-05 

50-07 
2-16 
0-69 

99-85 

2-1-25 


3470.  The  quantity  of  nutritive  matter  derived 
from  an  acre  of  buckwheat,  yielding  a  crop  of 
30  bushels,  1,300  lb.,  is  of  husk,  320  lb. ;  starch, 
sugar,  &c.  650  lb.;  gluten,  &c.  100  lb. ;  oil  or  fat, 
5  lb.  (?)  and  saline  matter,  21  Ibs.f 

3471.  Buckwheat,  which  grows  to  a  height  of 
about  30  inches,  is  extensively  cultivated  over  a 
great  part  of  Northern  Europe,  as  well  as  in 
Brittany,  in  Siberia,  and  on  the  table-lands  of 
Central  Asia.  It  is  understood  to  be  a  native  of 
Asia,  and  to  have  been  imported  into  Europe  in 
the  fifteenth  century.  The  seeds  of  the  buckwheat 
are  in  some  countries  used  as  food,  the  mealy 
albumen  being  mixed  with  a  portion  of  wheaten 
flour,  of  which  a  coarse  bread  is  made.  It  is  also 
used  by  the  distillers  at  Danzig  in  the  manufac- 
ture of  cordials,  but  it  is  chiefly  used  as  a  green 
fodder.  J 

3472.  Buckwheat  imported  in  1847  was 
22,917  quarters,  in  1848  only  205  quarters;  and 


*  Rham's  Dictionary  of  the  Farm — art.  Buckwheat. 

t  Johnston's  Lectures  on  Agricultural  Chemistry,  2d  edition,  p.  377,  893,  917,  928. 

J  Johnston's  Physical  Atlas — Phytology,  Map,  No.  2. 
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of  buckwheat  meal  in  1847,  386  cwt.,  in  1848, 
194  cwt.  A  duty  of  Is.  the  quarter  is  payable  ou 
buckwheat,  and  44d.  the  cwt.  on  buckwheat 
meal. 


ON  THE  SOWING,    AND  THE   SUMMER    CUL- 
TURE OF  THE  SUN-FLOWER. 

3473.  The  sunflower  consists  of  two 
species,  the  tall  and  the  dwarf.  The  tall 
is  what  is  best  known  in  this  country, 
though  the  dwarf  is  the  favourite  in  France, 
as  its  leaves  also  aff"ord  an  excellent  food 
for  cows.  We  shall  confine  our  observa- 
tions to  the  tall  species. 

3474.  The  tall  sunflower  requires  a  deep, 
mellow,  rich  soil,  and  also  a  large  quantity 
of  manure.  Its  long  and  strong  stem  ren- 
ders it  unfit  to  be  grown  in  drills  like  tur- 
nips :  the  roots  would  not  have  a  suflBcient 
hold  of  firm  soil  to  counterbalance  the 
great  leverage  power  of  the  tall  stem.  It 
should,  however,  be  grown  in  rows,  other- 
wise the  ground  would  not  be  easily  kept 
free  of  weeds.  Its  culture  may  be  pre- 
cisely that  of  the  turnip  up  to  the  point  of 
applying  the  manure,  which  shoidd  be 
ploughed  in  broadcast  instead  of  in  drills, 
and  the  quantity  of  farm-yard  dung  so 
ploughed  in  should  not  be  less  than  20 
tons  to  the  acre.  Before  the  land  is  har- 
rowed, 4  cwt.  of  guano  to  the  acre  should 
be  sown  upon  the  surface,  and  then  the 
land  should  be  harrowed  both  along  and 
across  the  ridges,  to  make  it  fine.  After 
this  the  small  ribbing-plough,  fig.  230, 
should  make  ribs  along  the  ridges  at  27 
inches  apart,  into  which  the  seed  should 
be  sown,  by  hand,  along  the  ribs,  at  the 
rate  of  7  or  8  lb.  to  the  acre.  As  sun- 
flower seeds  are  not  heavy  and  easily  dis- 
turbed in  their  place,  it  would  be  proper 
to  cover  them  in  the  ribs  with  the  hand- 
rake,  instead  of  even  the  lightest  harrows. 
The  guano  will  cause  the  seed  to  germi- 
nate soon,  and  the  dung  below  will  support 
the  plant,  through  its  fibrous  roots.  When 
the  plants  have  shot  up  sufticiently  high 
to  be  distinguished,  they  should  be  thinned 
in  the  row  to  12  inches  apart;  and,  as  the 
rows  are  on  the  flat,  the  thinning  will  better 
be  done  by  hand,  leaving  the  best  plants, 
than  with  the  hand-hoe,  fig.  266.  The 
root  weeds  may  be  eradicated  with  the 
scufller,  fig.  262,  and  the  surface  once  after- 
wards with  the  drill-grubber, fig.  264,  while 


the  ground  between  the  plants,  in  the 
rows,  is  best  cleaned  with  the  hand-hoe. 
The  crop  may  now  remain  until  harvest. 

3475.  The  sunflower  belongs  to  the  class  and 
order  Syngenesia  Frustranea  of  Linnasus  ;  the 
natural  order  Coiiif^ositce  of  Jussieu  ;  and  to 
Epigynous  £'.TO^e«s— alliance  50,  Asterales — 
order  273,  ^s^eracea'— sub-order  l,TubuliJlorce-~ 
suh-division  4,  iSenecioTiidecB — tribe  CoreopsidecB — 
genus  Helianthus.  A  bland  oil  abounds  in  the 
seeds  of  many  species  of  this  extensive  family  of 
plants.  Among  the  most  remarkable  is  the  com- 
mon sunflower,  whose  large,  sweet,  nut-like  seeds 
are  very  palatable  and  wholesome,  and  which 
yield  15  percent  of  oil.  The  tall  sunflower  is 
Helianthus  annuls,  which,  at  one  time,  was  a 
more  common  inmate  of  the  flower  garden  than 
it  is  now.  The  dwarf  species  is  Helianthus  in- 
dicus.  The  specific  characters  of  the  sunflowers 
are  leaves  all  cordate,  rough,  and  three-nerved  ; 
flowers  yellow  ;  heads  large  and  nodding  ;  pe- 
duncles and  stalks  thick,  the  latter  from  4  to  6 
feet  high  ;  branched  ;  annual.  Native  of  South 
America;  introduced  in  1569. 


ON  THE  SOWING,  AND  THE  SUMMER  CUL- 
TURE OF  MADIA. 

3476.  Of  this  recently  introduced  plant 
Mr  Lawson  says  that,  "  in  its  native  coun- 
try the  madia  has  long  been  cultivated  for 
its  oleaginous  seeds,  the  produce  of  which 
is  deemed  by  many  even  superior  to  that 
of  the  olive  and  poppy.  In  Europe  its 
culture  was  first  attempted  in  1835  by  M. 
Bosch,  royal  gardener  at  Stuttgard,  since 
which  period  it  has  been  greatly  ex- 
tended, and  that  with  the  utmost  success, 
under  the  patronage  of  his  majesty  the 
King  of  Wiirteniberg,  and  others.  The  fol- 
lowing is  extracted  from  a  communication 
received  along  with  a  quantity  of  seed  of 
the  madia  in  1839: — 'From  its  valuable 
property  of  enduring  winter  and  spring 
frosts,  the  madia  may  either  be  sown  in 
autumn  or  si)ring,  the  ground  being  pre- 
viously well  pulverised.  Four  pounds  of 
seed  will  suffice  for  sowing  an  acre  in 
drills,  and  about  six  pounds  for  the  same 
space  broadcast.  The  young  plants  should 
be  thinned  out,  so  as  to  stand  at  least  4  or 
5  inches  apart.  The  crop  should  be  reaped 
when  the  earliest  seeds  acquire  a  gray 
colour,  and  disposed  in  handfuls  to  facili- 
tate drying,  after  which  it  should  be  im- 
mediately thrashed  out,  as,  if  stacked  in 
the  haulm,  the  viscid  matter  whicli  adheres 
to  the  foliage  would  cause  fermentation. 
The  seeds  sliould  afterwards  be  washed  in 
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warm  water,  to  cleanse  them  of  the  same 
viscid  or  gelatinous  and  strong-smelling 
substance.  Tlie  crop  on  an  acre  of  pop- 
pies averages  12  bushels,  which  yields 
ab  )ut  22  \h.  of  oil  i>er  bushel,  or  in  all 
264  lb.  at  Hd.  =  £6,  12  ;  while  an  acre  of 
niailia  produces  on  an  average  26  bushels 
of  seed,  each  of  which  yiehls  about  17  lb. 
of  oil,  or  in  all  442  lb.  at  6d.  =  £l  I,  Is. 
Chemical  analysis  shows  that  100  parts  of 
madia  oil  contain  45  of  elain.  (fluid  fat,) 
40  of  stearin,  (margarine,  or  solid  fat,)  and 
15  of  glycerine,  a  sweetish  glutinous  sub- 
stance.' " 

3477.  Professor  Lindley  observes,  in  re- 
gard to  this  remarkable  plant,  that  it  is 
"a  Chilian  plant,  lately  introduced  with 
success  into  the  agriculture  of  the  drier 
parts  of  Europe.  Madia  oil  expressed 
without  heat  is  described  as  transparent, 
yellow,  scentless,  &c.,  and  fit  for  salads ; 
its  cake  is  said  to  be  good  for  cattle.  It 
produces,  in  dry  climates,  as  much  oil  per 
acre  as  poppy ;  in  comparison  with  colza 
as  32  to  28  ;  linseed  as  32  to  21  ;  and 
olives  as  32  to  18."* 

3478.  Mr  Lawsnn  further  observes,  that 
"  a  quantity  of  madia  sown  by  us  in  the 
vicinity  of  Edinburgli.  in  May  1839,  ripen- 
ed seeds  in  August  following  ;  but  the  un- 
usually rainv  weather  caused  many  of  the 
plants"  to  damp  oif  after  flowering.  A  por- 
tion of  the  seeds,  which  was  sown  immedi- 
ately after  harvestiuir,  produced  plants  2  or 
3  inches  in  height  that  autumn,  many  of 
which  perished  in  the  course  of  the  win- 
ter; but  the  remainder,  although  weak  in 
spring,  recovered  sufficiently  to  produce  a 
good  crop  of  ripe  seeds  about  the  middle  of 
July.  Upon  the  whole,"  Mr  Lawson  con- 
cludes, "there  seems  every  probability 
that,  in  ordinarily  favourable  seasons,  the 
madia  sativa  might  be  grown  very  success- 
fully in  Scotland."t  It  would  seem  that 
the  culture  adapted  to  the  turnip  would  in 
every  respect  suit  this  plant,  and  the  rich- 
ness of  its  seed  could  not  fail  to  prove 
nourishing  food  to  poultry  and  pigs. 

3479.  The  madia  is  in  the  Fame  botanical  posi- 
tion as  the  sunflower,  excepting  in  the  natural 
system   of  Lindley,  where  it  is  in  the  tribe  of 


the  Spkenooynfce.  The  madia,  Madia  satira, 
the  cultivated  or  oil-seeded  madia,  has  these 
generic  and  specific  characters: — Receptacle 
and  seeds  naked  ;  involucre  double,  the  outer 
usually  8-10  leaved,  and  much  larger  tlian  the 
inner,  which  is  composed  of  many  leaves  and 
scales.  Plant  upright,  with  numerous  diverging 
branches,  and,  together  with  the  leaves  and  in- 
volucre, covered  with  a  very  viscid  glandulous 
hair  or  down;  leaves  lanceolate,  entire,  and  more 
or  less  clasping  ;  flowers  inconspicuous,  yellow, 
and  much  crowded  at  and  near  the  extremity  of 
the  branches.  Annual ;  1  ^  to  2  feet  high.  Na- 
tive of  South  America. 

3480.  .\ccording  to  Souchay,  the  seed  of  the 
madia  sativa  contains  the  following  ingredients 
in  its  ash  : — ■ 

Potash,  ....        9-53 

Soda, 11-24 

Lime, "•74 

Magnesia,        ....       ]5'42 

Oxide  of  iron,         .         .         .  1"08 

Phosphoric  acid,     .         .         .       54-99 

Sulpliuric  acid, 

Chlorine, 

Silica, 

100-OOi 


It  will  be  observed  how  large  a  proportion  of  soda, 
magnesia,  and  particularly  of  phosphoric  acid, 
the  madia  contaius. 


ON  THE  SOWING,  AND  THE  SUMMER  CUL- 
TURE OF  MAIZE. 

3481.  Indian  corn,  as  it  is  commonly 
called,  but  more  properly  maize,  is  uu- 
suited  to  the  climate  of  this  country;  but 
as  many  varieties  of  this  plant  exist,  and 
as  Schouw  observes,  in  his  account  of  the 
geographical  distribution  of  the  grasses, 
that  of  all  the  cultivated  grasses  "  maize 
has  the  greatest  range  of  temperature,"  it 
is,  perhaps,  possible  to  select  one  variety 
that  may  succeed  so  far  in  our  climate  as 
to  afford  a  means  of  supporting  poultry, 
without  having  recourse  to  any  of  the 
species  of  grain  cultivated  for  the  use  of 
man.  It  would  appear  that  two  varieties 
ripen  tlieir  seeds  in  the  course  of  our  sum- 
mer in  ordinary  seasons — one  called  by  the 
French  Mais-a-Poulet,  or  chicken  corn, 
brought  from  I]gypt,  which  ripens  its  seed 
in  120  days  from  planting,  but  the  crop 
derived  from  which  is  so  scanty  that  it 
does  not  repay  the  trouble  of  cultivation; 
the  other  is  called  the  Forty  Days'  Maize — 


*  Lindley's  Vepetabh  Khnjdom,  p.  707. 
t    Lawson's  Agriculturist's  Maiiaul — Supplement,  p.  57-8. 
Johnston's  Lectures  on  Agricultural  Chanistry,  •2d  edition,  p.  383, 
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not  that  it  ripens  its  seeds  in  40  days  from 
planting,  but  because  the  male  flower  is 
ready  to  fecundate  the  crop  in  40  days 
from  planting,  and  the  seeds  come  to  ma- 
turity in  140  days  after  being  sown,  or  in 
about  5  months.  To  this  latter  variety  Mr 
Keene  has,  in  1849,  directed  the  attention 
of  the  British  farmers,  remarking  that  the 
reason  of  the  want  of  success  attending  the 
culture  of  the  maize  by  the  late  Mr  Cob- 
bett  was,  becautie  he  cultivated  an  Ameri- 
can variety,  which  are  all  known  to  be 
late  of  ripening  in  Europe ;  but  it  appears, 
by  a  letter  in  the  Gardeners*  Chronicle  of 
the  31st  of  March  1849,  from  Mr  James  P. 
Cobbett,  that  the  Mais  Quarantain,  or  Forty 
Days'  Maize  of  the  French,  and  "Cob- 
bett's  corn,"  are  precisely  the  same  plant. 
In  fact,  Mr  Cobbett  obtained  his  corn  from 
Artois  in  France,  and  there  was  no  want 
of  success  in  his  cultivation  of  it,  but  that 
at  that  time  (1828)  no  interest  was  at- 
tached to  its  cultivation  in  this  country. 
But  now  that  substitutes  must  be  found  for 
the  potato,  in  the  success  of  the  cultivation 
of  which  we  can  no  longer  place  implicit 
reliance,  for  the  feeding  of  the  live  stock, 
which  was  chiefly  supported  on  the  potato, 
the  maize  may  now  receive  that  attention 
to  which  it  was  not  entitled  under  difler- 
ent  circumstances.  The  question  now  is 
simply  whether  Cobbett's  or  any  other 
variety  of  the  maize  may  be  raised  in  this 
country  with  a  reasonable  expectation  of 
success;  and  it  appears  that  it  is  worthy  of 
a  trial. 

3482.  The  better  the  soil  the  better  will 
the  maize  grow,  but  it  will  grow  with  pro- 
per culture  in  soil^^not  of  the  rtnest  quality, 
provided  they  be  warm,  sheltered  from 
strong  N.W.  winds,  exposed  well  to  the 
sun,  be  free  of  bottom  wet,  and  not  of 
tough  tenacious  clay. 

3483.  As  the  maize  does  not  occupy  the 
ground  very  long,  it  may  be  cultivated  in 
England  on  the  land  which  has  borne  the 
winter  tare  or  rape,  which  has  been  eaten 
down  in  spring  with  sheep,  and  the  maize 
is  removed  in  time  in  autunni  for  the  sow- 
ing of  wheat.  In  Scotland,  there  being 
no  winter  tares,  it  may  succeed  winter  rape, 
where  that  is  grown  ;  but  where  not 
grown,  the  maize  may  occupy  a  part  of  the 


fallow  or  green  crop  break,  as  a  prepara- 
tion of  it  for  wheat  in  the  autumn. 

3484.  The  culture  of  maize  is  the  same 
as  that  for  the  turnip,  up  to  the  dunging  of 
the  drills ;  and  as  we  have  already  seen 
how  greatlv  the  crop  of  maize  is  increased 
in  Peru  by  the  application  of  guano,  (3345,) 
it  would  be  proper  to  sow  4  cwt.  of  guano 
over  the  20  tons  of  farm-yard  dung,  given 
as  the  manuring,  before  covering  the  dung 
in  the  drill  in  the  double  mode,  (2397.) 

3485.  The  seed  should  be  selected  from 
the  middle  of  the  ear,  as  being  there  the 
best  and  strongest.  It  is  no  matter  what 
colour  it  bears,  whether  dark  purple,  light 
red,  yellow,  or  white,  as  it  will  not  pro- 
duce seed  of  the  same  colour,  but  only  as 
many  of  the  same  colour  in  the  same  pro- 
portion. The  seed  should  be  steeped  in 
water  for  24  hours  before  being  sown,  and 
the  quantity  required  is  6  pecks  the  acre. 
It  has  been  recommended  to  steep  the  seed 
in  the  same  sort  of  liquor  as  wheat  is,  for 
the  prevention  of  smut,  as  the  maize  is 
liable  to  the  ergot  fully  as  much  as  the 
rye.  Cobbett  denies  that  the  maize  is 
aflected  by  any  disease  or  any  insect,  and 
perhaps  the  kind  he  cultivated  may  have 
experienced  immunity  from  disease  in  this 
country;  but  no  doubt  exists  that  maize  is 
aflfected  with  ergot,  for,  according  to  lloul- 
lin,  it  is  very  common  in  Colombia,  and 
the  use  of  it  is  attended  with  a  shedding  of 
the  hair,  and  even  the  teeth,  of  both  man 
and  beast.  Mules  fed  on  it  lose  their 
hoofs,  and  fowls  lay  their  eggs  without  the 
shell.  Its  action  upon  the  uterus  is  as 
powerful  as  that  of  rye-ergot,  or  perhaps 
more  so.  The  country  name  of  the  maize 
thus  affected  is  Mais  peladero.  This  state- 
ment, however,  as  Professor  Lindley  re- 
marks, requires  confirmation.* 

3486.  The  time  for  sowing  maize  seed 
is  an  important  particular  in  the  culture  of 
the  jilant.  The  young  plant  is  very  sus- 
ceptible of  frost,  and  should  the  seed  be 
sown  as  early  as  to  have  no  assurance  of 
freedom  from  frost,  the  plants  may  be  so 
aff"ected  that,  although  they  may  not  die,  the 
leaves  may  become  yellow,  and  the  growth 
more  backward  than  that  of  plants  raised 
from  seed  much  later  sown.     The  frosts  of 


Lindley's  Vegetable  Kingdom,  p.  115. 
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April  and  the  droughts  from  the  east  winds 
in  May  are  dangerous  periods,  and  ought 
to  be  avoided.  Mr  Keene  gives  an  appa- 
rently infallible  rule  in  the  appearance  of 
the  cock-chafer  Melolontha  vulgaris  in  the 
air,  as  indicative  of  the  temperature  in 
which  maize  may  be  sown  in  safety,  and 
this  period  usually  occurs  from  the  middle 
to  the  end  uf  May.  Xo  apprehension  need 
be  entertained  of  the  crop  being  too  late, 
for  the  flowering  of  the  plant  will  then  take 
place  in  the  finest  part  of  the  season,  in 
July,  and  even  early  frosts  in  autumn  will 
not  injure  the  fruit  within  its  covering. 

3487.  In  sowing  the  seed,  Mr  Keene 
recommends  the  dropping  it  in  the  drills 
between  the  finger  and  thumb  at  distances 
of  3  inches,  and  then  to  cover  it  in  plough- 
ing the  drill.*  But  such  a  procedure 
would  be  too  rough  treatment  of  the  seed 
of  a  plant  that  requires  the  tenderest  care 
we  can  bestow.  A  better  plan  is  to  cover 
the  dung  in  the  drill  before  sowing  the 
seed;  and  as  the  seed  should  not  be  buried 
beyond  2  inches  in  depth,  the  top  of  the 
drills  should  be  rolled  with  the  concave 
roller  of  the  turnip  sowing-machine,  fig. 
254,  without  the  coulters,  a  rut  of  about  2 
inches  deep  made  along  the  top  of  the 
drills  with  the  corner  of  the  hand-hoe,  fig. 
266,  and  the  seed  then  either  dropped 
by  hand  into  the  rut,  or  with  the  bean- 
drill  barrow,  fig.  219,  at  3  inches  or  there- 
abouts apart,  covered  over  with  the  earth 
cast  up  by  the  rutting  with  the  hoe,  and 
the  drills  again  rolled  with  the  concave 
rollers,  which  will  finish  the  work  in  fine 
style. 

3488.  The  spikes  of  the  young  plant 
may  be  expected  to  break  the  ground  in 
about  6  or  8  days.  As  the  ground  at  this 
season  is  easily  overrun  with  weeds,  the 
scuffler,  fig.  262,  will  have  to  eradicate 
them  in  the  space  between  the  drills,  and 
pare  away  the  soil  from  the  sides  of  the 
drills  in  preparing  for  the  singling.  When 
the  plants  have  attained  3  or  4  inches  in 
height,  they  are  singled  to  a  distance  of  9 
inches  apart  with  the  hand-hoe,  fig.  266. 
Cobbett,  in  his  own  humorous  style,  thus 
alludes  to  the  weeding :  "  Let  us  now  sup- 
pose the  corn  plants  to  be  3  inches  high. 
Long  before  this  iceeds  will  begin  to  ap- 


pear, for  they  were  in  the  ground  long 
before  the  corn,  and  they  claim  their  right 
of  primogeniture,  and  act  upon  that  right. 
They  will  not  rise  to  the  same  height  with 
the  corn  plants ;  but  their  inferiority  in 
point  of  height  will  be  made  up  for  in 
numbers,  and  the  poor  corn  plant,  if  left 
to  itself,  will  soon  be  a  Gulliver,  when 
bound  down  by  the  Lilliputians."t  It  is 
recommended  by  Mr  Keene  to  protract  the 
ultimate  thinning  for  some  time,  that  the 
plants  so  taken  out  may  be  used  as  green 
food.  But  this  is  not  the  object  of  the 
culture,  which  is  to  produce  a  crop  of  seed ; 
and  to  do  so  in  the  best  manner,  the  ground 
should  be  allowed  to  exert  its  fullest  powers 
for  that  purpose,  by  the  removal  of  all 
superfluous  vegetation,  whether  of  weeds 
or  of  superfluous  plants.  For  the  same 
reason,  no  roots  or  haricot  beans  ought  to 
be  sown  in  the  drills  of  maize.  All  catch 
crops  are  no  better  than  robbers  of  the 
plants  among  which  they  are  sown. 

3489.  After  another  drill-grubbing,  fig. 
264,  and  hoeing,  to  remove  the  surface 
weeds,  the  maize  plants  will  grow  with 
great  rapidity,  perhaps  an  inch  a-day, 
until  the  flower  spike  appears ;  and  so  far 
from  other  plants  being  allowed  to  compete 
with  the  principal  crop,  the  suckers  which 
spring  from  the  roots  of  the  standing  plants 
should  be  removed,  and  on  removing  them 
both  hands  should  be  employed — one  in 
stripping  down  one  sucker,  and  the  other 
another  sucker,  in  the  opposite  side,  at  the 
same  time.  The  suckers  may  he  used  as 
green  food  by  the  pigs  ;  they  should  not  be 
given  to  cows,  as  green  maize  invariably 
causes  a  decrease  of  milk  in  them,  though 
it  enriches  the  butter.  "  The  maize  now 
lances  out  its  flower  from  the  seed 
sheath,"  says  Mr  Keene ;  "  then  the  seed 
cob  forms,  and  sends  forth  its  pretty 
drooping  yellow,  red,  or  bronze-coloured 
silken  feather,  falling  down  gracefully 
upon  the  smiling  head  of  corn.  The 
flower-stalk  shoots  up  rapidly  ;  its  growth 
is  marvellous,  and  the  broad  dark  green 
flag-leaves  of  the  healthy  crop  denote  the 
strength  of  the  vegetative  power  which  is 
rapidly  pouring  into  the  whole  system  of 
this  splendid  plant.  As  this  begins  to  re- 
treat, the  graceful  feather  shows  signs  of 
withering;    the  sap  no  longer   circulates 


*  Keene's  Facts  for  Farmers — Maize,  p.  6. 
+  Quoted  by  Amicus  Curiae  iu  Maize  against  Potato,  p.  130. 
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witli  the  same  vigour ;  it  is  time  to  confine 
the  remaining  strength  to  the  cob,  and 
the  flowering-stalk  is  cut  off  by  a  draw  of 
the  knife,  at  an  inch  higher  than  the  first 
joint  above  the  cob.  Women  do  this, 
walking  along  the  rows  ;  and  when  they 
have  thus  gathered  a  handful  of  1  2  or  15 
flower-heads,  they  bind  them  round  with 
a  leaf,  and  hitch  the  little  bundle,  stalk- 
end  upwards,  on  the  stick  of  the  standing 
stem,  where  it  hangs  for  4  or  5  days  to  dry, 
becoming  excellent  winter  food  for  cattle." 
The  criterion  for  removing  the  flower-heads 
is  when  all  the  farina  has  completely 
quitted  the  tassel,  and  the  tassel  is 
dead  and  dry ;  also  a  perfect  deadness  of 
the  end  of  the  silk  of  the  cob,  where, 
instead  of  the  bright  green  that  appeared 
before,  gracefully  hanging  down,  a  little 
bunch  of  withered-up  and  brown-looking 
stuff"  is  seen.  The  farmer  should  choose 
liis  time  for  topping,  when  the  weather  is 
wet  and  unfavourable  for  other  work ; 
neither  need  it  be  all  done  at  one  time, 
unless  the  plants  are  in  a  fit  state  for  the 
operation.  Mr  Keene's  Forty  Days'  Maize 
only  bears  one  cob,  which  contains  about 
48  seeds. 

3490.  In  the  case  of  localities  in  which 
frost  is  felt  until  late  in  the  season,  it  is 
possible  to  raise  plants  of  maize  in  a  piece 
of  good  ground  sheltered  from  frost ;  and 
when  they  have  attained  a  height  of  8 
or  9  inches,  to  transplant  them  in  the 
prepared  drills  at  9  inches  asunder,  and 
in  case  some  of  the  plants  die,  to  reserve 
a  few  to  fill  up  the  gaps.  The  transplan- 
tation may  be  deferred  until  the  third 
week  of  June,  when  all  dread  of  frost  is  at 
an  end. 


the  harvest.  The  plants  are  never  laid 
with  rain  or  broken  down  by  the  wind, 
though  the  latter  may  cause  some  of  them 
to  lean  over  a  little. 

3492.  Maize  is  of  the  class  and  order  Trian- 
dria  Digynia  of  Linnsus  ;  of  the  natural  order 
6rraminefE  of  Jussieu;  and  of  Endogens — alliance 
7,  Glumales — order  29,  Graminacece— tribe  2, 
Phalaracece — genus  Zea.  The  maize,  Zea  mays, 
has  male  and  female  organs  in  distinct  flowers, 
but  on  the  same  plant  :  male  in  branching  ter- 
minal spikes  ;  female  in  a  concealed  spike  or 
elongated  receptacle,  proceeding  from  the  joints 
of  the  culm  or  stalks  ;  calyx  a  two-valved  blunt 
glume  ;  corolla  a  two-valved  glume  ;  style  one, 
long  and  pendulous,  protruding  considerably 
beyond  the  leafy  envelope  of  the  seed  spike  ; 
seeds  solitary,  immured  in  an  oblong  common 
receptacle. 

3493.  Maize  is  also  called  Turkish  wheat. 
"  The  origin  of  this  plant  has  been  disputed.  In 
the  equatorial  countries  of  America,  maize  is 
cultivated,  according  to  Humboldt,  at  an  elevation 
of  7,600  feet.  In  Europe,  when  cultivated  in 
the  open  fields  and  for  its  grain,  not  as  green 
fodder,  its  northern  limits  extend  to  latitude  47°. 
It  is  cultivated  in  abundance  between  La  Maas 
and  La  Fleche,  (lat.  48",)  for  feeding  fowls. 
From  this  the  limit  is  traced  with  some  difficulty, 
around  Paris  to  Frankfort  on  the  Maine,  (lat.  50" 
30'.)  Farther  east  its  limits  are  not  ascertained. 
In  the  plain  of  Brandenburg  (lat.  52"  30')  it 
yields  abundantly,  but  is  little  cultivated,  and 
that  only  for  fodder.  In  Eastern  Europe  it 
occurs  on  the  banks  of  the  Dneister,  (lat.  49"  ;) 
beyond  this  its  limits  are  unknown.  Maize  is  an 
annual  plant,  which  only  requires  heat  in  sum- 
mer, and  is  not  influenced  by  the  cold  of  winter. 
In  North  America,  maize  is  cultivated  more  ex- 
tensively than  in  Europe ;  in  the  interior  of 
Canada,  its  northern  limits  reach  the  parallel  of 
lat.  50".  The  highest  point  at  which  it  has  been 
cultivated  in  Europe  is  the  village  of  Lescans, 
in  the  department  of  Basses  Pyrenees,  situated 
3,280  feet  above  the  level  of  the  sea.  This  is 
above  the  limits  of  the  vine,  which  only  reaches 
2,620  feet."*  According  to  Schouw,  in  respect 
of  the  predominating  kinds  of  grain,  the  earth 
may  be  divided  into  five  grand  divisions  or  king- 
doms. The  kingdom  of  rice,  of  maize,  of  wheat, 
of  rye,  and  lastly  of  barley  and  oats.  Rice, 
maize,  and  wheat,  are  the  most  extensive,  and 
the  rice  supports  the  greatest  number  of  the 
human  race.  The  maize  has  the  greatest  range 
of  temperature.+ 


3491.  In  finishing  the  summer  culture 
of  the  maize,  the  drills  are  set  up  to  their 
original  form  with  the  double  mould-board 
plough,  fig.  214;  and  this  operation  should 
be  completed  before  the  plants  have  at- 
tained siich  a  size  as  to  come  in  contact 
with  the  horse  or  implement.  The  flower- 
ing season  is  so  critical  to  the  maize,  that 
nooperation  should  he  permitted  that  would 
in  the  least  agitate  the  plants;  and  for  this 
reason  windy  weather  is  unfavourable 
for  the  crop  at  that  stage  of  its  growth. 
The  crop,  after  being  set  up,  remains  until 

*  Johnston's  Physical  Atlas — Phytology,  Map  No.  2. 
f  Edinhurqh  New  Philosophical  Journal  for  April  1825. 


3494.  I  have  already  given  the  composition 
of  maize  in  (1303,)  and  of  the  composition  of 
the  ash  of  the  grain  of  the  maize  in  (1304.) 
Every  bushel  of  maize  leaves  about  a  pound  of 
ash.  I  shall  now  give  the  composition  of  the 
ash  of  maize  straw,  grown  near  Gratz  by  Hrus- 
chauer: — 
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PotMh,    . 

.      14-46 

4-78 

Sotla, 

.      39-92 

12-(.9 

Lime, 

4-93 

11-00 

Magnesia, 

1-84 

1144 

Oxide  of  iron, 

0-90 

0  73 

rhosphoric  acid, 

.       1176 

22-39 

{•'ulphate  of  lime,     . 

l-Ol 

l-;i7 

CLloride  of  sodium, 

6--'9 

0-55 

Silica,      . 

.       18-89 

3505 

100-00 
2-30 

100-00 

Percentage  of  ash, 

6-50 

Professor  Johnston  makes  these  important 
general  remarks,  in  regard  to  the  great  discrep- 
ancy between  tlie  results  in  these  two  analyses. 
"  Between  these  results  we  observe  great  differ- 
ences, both  in  the  total  percentage  of  ash  left, 
and  in  the  proportions  of  every  one  of  the  con- 
stituents which  the  ash  contains.  This  is  by  no 
means  unexpected,  but  it  illustrates  a  fact,  that 
our  knowledge  of  the  inorganic  constituents  of 
plants — of  the  function  performed  by  them  in 
the  several  parts  of  plants — and  of  the  propor- 
tions required  most  perfectly  to  perform  these 
several  functions — is  yet  in  its  infancy."* 

3495.  The  importation  of  maize  in  1847,  the 
year  of  the  Irish  famine,  was  as  great  as  3,608,312 
quarters,  and  in  1848,  1,586,771  quarters.  Of 
maize  meal  in  1847,  1,448,837  cwt.,  and  in  1848, 
234,114  cwt.  were  imported.  A  duty  of  Is.  a 
quarter  is  payable  on  maize,  and  of  i^d.  the  cwt. 
on  maize  meal. 


THE  RATIONALE  OF  THE  GERMINATION  OF 
SEEDS. 

3496.  Now  that  we  have  proceeded 
through  the  whole  course  of  the  seed-time, 
incidental  to  spring  and  to  the  early  part 
of  summer,  and  the  finishing  of  which  ter- 
minates for  a  time  one  busy  period  of 
farm  operations,  it  will  prove  useful  to 
rest  a  while  from  actual  labour,  and 
consider  the  principles  upon  which  the 
success  of  the  operations  we  have  been 
conducting,  chiefly  depends.  By  obtaining 
a  clear  view  of  the  circumstances  which 
best  promote  the  germination  of  the  seeds 
of  the  crops  we  have  been  sowing,  and  of 
the  earliest  growth  of  the  plants  arising 
from  them,  we  shall  be  enabled  to  conclude 
whether  or  not  the  practice  we  pursue, 
in  sowing  seeds,  is  calculated  to  afford 
those  circumstances  which  best  promote 
their  germination  and  the  growth  of  the 
plants  from  them. 

3497.  The  healthy  seed  of  a  plant  is  a 


living  object.  Though  apparently  lifeless 
to  the  sight  and  the  touch,  it  has  life,  and 
its  vitality  is  capable  of  exerting  great 
power  when  e.xcited  into  action.  What 
the  agent  is,  and  how  it  acts,  which 
excites  the  vitality  of  seeds,  we  do  not 
know,  and  perhaps  never  shall  know — it 
may  be  one  of  the  secrets  which  nature 
will  keep  to  herself;  but  we  do  know 
the  circumstances  in  which,  when  seeds 
are  placed,  vitality  is  invariably  excited, 
and  the  proof  of  thisexcitement  is  furnished 
by  their  germination,  which  is  the  first 
movement  towards  the  production  of  a 
plant. 

3498.  Now  the  circumstances  which 
excite  germination,  are  a  combination  of 
air,  heat,  and  moisture.  These  must  be 
aftorded  in  the  most  favourable  condition.s, 
before  the  plant  will  grow.  They  may 
all  be  supplied  to  the  seed,  and  its  ger- 
mination secured  in  the  air  as  certainly  as 
in  the  ground;  but  on  the  develojiment  of 
the  radicle,  the  province  of  which  it  is  to 
penetrate  into  the  soil,  the  young  germ, 
•instead  of  growing  upwards,  would  die, 
were  it  kept  constantly  in  the  air.  The 
earth  supplies  all  the  requisites  of  air, 
heat,  and  moisture  to  the  plant,  in  a  much 
better  state  than  the  air  can  of  itself, 
and  the  soil  continues  to  supply  them,  not 
only  at  the  period  of  its  germination,  but 
during  its  after  life.  A  vital  seed  [>laced 
in  the  ground  must  be  afiecteil  by  three 
agencies,  one  physical,  another  chemical, 
and  a  third  physiological,  before  it  can 
jjroduce  a  plant. 

3409.  Physical. — When  a  vital  seed 
is  placed  in  pulverised  ground  it  is  sur- 
rounded with  air;  for  although  the  par- 
ticles of  soil  may  seem  to  the  eye  to  be 
close  together,  on  examination  it  is  found 
that  the  interstices  between  the  particles 
occupy  one-fourth  of  a  given  quantity 
of  soil.  HeJice,  100  cubic  inches  of 
pulverised  soil  contain  no  less  than  25  cubic 
inches  of  air.  Therefore,  in  a  field,  the 
s<iil  of  which  has  been  ploughed  and  pul- 
verised to  the  depth  of  8  inches,  every 
acre  of  it  will  contain  12,.545,280  cubic 
inches  of  air  ;  and  hence  also,  as  every 
additional  inch  of  depth  pulverised,  calls 
into  activity  259    tons  5  cwt.  32  lb.  of 


•  Johnston's  Lectures  on  Agricultural  Chera'iftry,  2d  edition,  p.  375. 
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soil,  at  1*48  of  specific  gravity,  (119,)  so 
the  ploughing  of  the  soil  deeper  every  inch 
introduces  into  it  an  additional  1,568,160 
cubic  inches  of  air.  Thus,  by  increasing 
the  depth  of  pulverised  soil,  we  can  pro- 
vide a  depot  of  air  to  any  extent  for  the  use 
of  seeds.  Suppose  that  as  much  as  3 
bushels  of  wheat  are  sown  on  the  acre, 
2,104,704  seeds  will  be  sown,  (1856,)  so 
that  each  grain  will  have  about  6  cubic 
inches  of  air  in  a  soil  8  inches  deep. 

3500.  But  this  air  must  be  above  a  cer- 
tain temperature  ere  the  seed  will  germi- 
nate— it  must  be  above  the  freezing  point, 
else  the  vitality  of  the  seed  will  remain 
dormant.  A  pulverised  state  of  the  soil 
affords  great  protection  to  the  seed  from 
a  considerable  depression  of  temperature, 
and  the  more  finely  it  is  pulverised,  the 
more  it  will  resist  the  induction  of  cold 
from  without,  and  the  less  will  it  radiate 
the  heat  from  within.  The  less  finely  the 
soil   is   pulverised,   such  as  in    fig.   277, 

Fig.  277.  where  a  seed 

a  is  placed 
among  hard 
clods  i,  on 
the  one  side, 
and  near  a 
stone  c  on 
the  other ; 
with  a  few 
particles  of 
CLODDY  AND  STONY  SOIL.  fine  carth 
hard  by,  neither  the  clods  nor  the  stone 
can  afford  the  seed  any  air,  which  can  only 
be  supplied  through  the  few  particles  of 
pulverised  soil;  but  cold  is  easily  trans- 
mitted by  stone  from  the  atmosphere,  with 
which  it  communicates  by  its  upper  sur- 
face, and  by  which  also  the  internal  heat  is 
easily  radiated  into  the  air.  It  is  clear 
then,  that,  in  such  circumstances,  seed  is 
nut  placed  in  favourable  circumstances  for 
its  germination.  The  advantages  of  pul- 
verised soil  are  evident  from  this  figure. 

3501.  Besides  by  clods  and  stoi^es,  the 
air  may  be  excluded  by  water.  Fig,  278 
lepresents  the  seed  a  placed  in  a  pulver- 
ised soil,  the  interstices  of  which  are  en- 
tiiely  occupied  by  water,  instead  of  air, 
as  well  as  the  interior  of  all  the  pulverised 
particles  of  it.  It  is  also  clear  that,  in 
this  case  too,  the  seed,  being  deprived 
of  air,  is  not  placed  in  the  most  favour- 


able circumstances  for  germination.     Be- 

Fig.  278.  sides  the  di- 

Wf-W^V^t  iy,.>T*^i^y¥r"»?^  ^?^"*  exclu- 
sion of  the  air, 
the  water,  on 
evaporation, 
renders  the 
earth  around 
each  seed 
much  colder 
than  it  would 
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A'R-  The  evils  of 

the  excess  of  moisture  are  evident  from 
this  figure. 


3502.  But  total  want  of  moisture  pre- 
vents germination  as  much  as  excess.    Fig. 
Fig.  -279.  279      shows 
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verised    soil, 
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andtheinter- 
stices  filled 
with  air,  but 
no  moisture 
is  visible  be- 
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SOIL  WITH  AIR  AND. WITHOUT      ^he  particlcs 
WATER,  of  soil.       In 

such  a  state  of  soil,  heat  will  find  an 
easy  access  to  the  seed,  and  as  easy  an 
escape  from  it.  The  evils  of  the  want 
of  moisture,  and  of  excess  of  heat,  are 
evident  from  this  figure. 

3503.  Fig.   280  represents  the  seed  a 

Fig.  280.  >"  ^'^''  ^o™- 

pletely  pul- 
verised ;  be- 
tween every 
particle  of 
the  soil  the 
-  ,       ,  >,^    air  finds  easy 

*^  ^'     >'  \  u  fXT'^.    access  to  the 
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SOIL  WITH  WATER  AND  AIR. 


every  par- 
ticle of  soil 
moisture  is  lodged.  All  that  is  here  re- 
quired in  addition  is  a  favourable  tempe- 
rature, which  the  season  su])plies,  and  ger- 
mination proceeds. 

3504.  Chemical. — The  chemical  com- 
position of  seeds  consists  of  organic  and 
inorganic   substances.     The   organic    are 
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composed  of  two  classes  of  elements,  the 
azotised  and  tlie  non-azotised :  the  inor- 
ganic of  earthy,  alkalino,  and  acid  ingre- 
dients. Tlie  azotised  elements  consist  of 
matter  analogous  to  the  casein  of  milk, 
albumen  of  the  e'^g  and  of  blood,  and  of 
the  fibrine  "f  the  flesh  of  animals;  the 
non-azotised  consist  of  starch  and  muci- 
lage, and  of  fatty  and  oiiy  matters  rich  in 
carbon  and  hydrogen.  The  proportions  of 
the  starch,  and  of  the  mucilage,  do  not  vary 
much  in  most  seeds ;  but  in  other  respects 
the  composition  varies  considerably — in 
some  the  gluten  predominating,  in  others 
the  oil,  and  by  which  the  distinctive  quali- 
ties of  the  plants  are  characterised.* 

3505.  A  seed,  when  fully  ripe,  contains  a 
large  proportion  of  carbon  or  mucilage,  and, 
as  lontr  as  it  continues  to  be  charged  with 
either,  it  is  unable  to  grow.  It  is  only 
able  to  grow  when  placed  in  circumstances 
in  which  it  can  get  quit  of  a  large  propor- 
tion of  the  carbon  or  mucilage,  and  this  it 
is  enabled  to  do  when  sown  in  the  ground. 

3506.  When  a  seed  is  consigned  to  the 
ground,  the  first  change  which  takes  place 
in  it  is  physical — it  becomes  increased  in 
bulk  by  the  absorption  of  moisture.  If 
the  moisture  is  presented  to  it  in  the  pro- 
portion represented  in  fig.  280,  it  is  placed 
in  the  most  favourable  circumstances  for 
germination  ;  it  then  receives  moisture 
and  air,  and  only  requires  the  requisite 
degree  of  temj>erature  to  excite  its  vitality 
into  action.  If  it  is  placed  in  want  of 
moisture,  as  in  fig.  279,  it  will  remain  in 
a  state  of  dormancy  until  moisture  arrive, 
and  in  the  mean  time  may  become  the 
prey  of  the  many  animals  which  inhabit 
the  soil,  eager  for  food,  or  be  scorched  to 
death  by  heat.  If  it  is  placed  in  excess  of 
moisture,  as  in  fig.  278,  its  germination  is 
prevented  by  the  exclusion  of  the  air,  and 
its  tissues  are  destroyed  by  maceration  in 
the  water.  In  favourable  circumstances, 
besides  the  direct  effect  of  the  absorption  of 
moisture  in  increasing  the  bulk  of  the  seed, 
it  softens  and  expands  all  its  parts;  many 
of  the  dry  and  soluble  parts  become  fluid  ; 
sap  or  vegetable  food  is  formed,  and  a  sort 
of  circulation  established,  which  communi- 
cates between  the  more  remote  parts  of 
the  embryo. 


3507.  Heat,  if  now  present,  assists  the 
elements  of  air  and  moisture  to  excite  the 
vital  principle  into  action.  It  expands 
the  air  contained  in  the  numerous  cavities 
of  the  seed,  produces  distensicm  of  all  the 
organic  parts  ;  and,  their  irritability  being 
thus  excited,  the  seed  cannot  be  destroyed 
but  with  death. 

3508.  Immediately  on  the  enlargement 
of  bulk  by  the  moisture,  and  the  excita- 
tion to  vitality  by  heat,  a  chemical  change 
takes  places  in  the  constitution  of  the  seed. 
The  vital  principle  decomposes  the  water 
absorbed,  fixes  its  hydrogen  for  future 
purposes,  and  its  oxygen,  uniting  with 
the  carbon  of  the  seed,  forms  carbonic  acid, 
which  is  parted  with  by  the  respiratory 
organs  into  the  air,  and  of  the  seed  into 
the  soil,  most  of  the  ingredients  of  the 
latter  absorb  it.  The  carbon  is  thus  got  rid 
of  until  the  proportion  is  reduced  to  the 
amount  best  suited  to  its  being  appropriated 
by  the  embryo  plant.  The  evolution  of  the 
carbonic  acid  may  be  one  source  of  the  heat 
which  becomes  manifest  during  germina- 
tion, just  as  Liebig  has  pointed  out  the 
source  of  animal  heat  by  a  similar  cause 
in  the  animal  economy.  It  thus  a}ipears 
that  oxygen  is  essential  to  germination, 
since  no  seed  will  germinate  in  hydrogen, 
nitrogen,  or  carbonic  acid. 

3509.  When  the  seed  begins  to  germi- 
nate a  substance  named  diastase  is  formed 
at  the  expense  of  its  albumen.  The  func- 
tions of  diastase  are  important,  being  to 
convert  the  insoluble  starch  of  the  seed 
into  soluble  dextrin  and  sugar ;  to  effect 
which  change  it  seems  to  possess  extraor- 
dinary power,  as  one  part  of  diastase  will 
convert  into  sugar  no  less  than  2000  parts 
of  starch.  The  diastase  is  formed  at  the 
base  of  the  germ  ;  and  as  the  seed  shows 
the  first  signs  of  germination  there,  the 
diastase  converts  the  starch  which  it  finds 
there  into  a  useful  state  for  the  support  of 
the  first  efforts  of  vegetation,  and,  after  hav- 
ing performed  this  important  function,  it 
disappears. 

3510.  Acetic  acid  is  formed  in  the 
chemical  changes  effected  by  germination, 
but  whether  it  or  diastase  is  first  formed, 
after  germination  commences,  is  uncertain. 


*  Boussingault's  Rural  Economy — Law's  translation,  p.  19. 
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The  action  of  dilute  acids  gradually 
changes  starch  into  dextrin,  then  into 
cane  sugar,  and  lastly  into  grape  sugar. 
After  the  acetic  acid  has  been  ejected  by 
the  plant,  it  may  serve  to  dissolve  lime, 
and  other  earthy  matters  contained  in  the 
soil,  and  Liebig  conjectures  this  to  be  an 
especial  function  of  this  acid. 

3511.  "Under  fitting  circumstances,'' 
says  Professor  Lindley,  "the  embryo  which 
the  seed  contains  swells,  and  bursts  through 
its  integuments ;  it  then  lengthens,  first  in 
a  direction  downwards,  next  in  an  up- 
ward direction,  thus  forming  a  centre  or 
axis  round  which  other  parts  are  ulti- 
mately formed.  No  known  power  can 
overcome  this  tendency,  on  the  part  of  the 
embryo,  to  elevate  one  portion  in  the  air, 
and  to  bury  the  other  in  the  earth  ;  but  it 
is  an  inherent  property  with  which  nature 
has  endowed  seeds,  in  order  to  insure  the 
young  parts,  when  first  called  into  life, 
each  finding  itself  in  the  situation  most 
suitable  to  its  existence — that  is  to  say,  the 
root  in  the  earth,  the  stem  in  the  air.'' 

3512.  When  the  germ  has  shot  out  from 
the  seed,  and  attained  to  a  sensible  length, 
it  is  found  to  be  possessed  of  a  sweet  taste, 
which  is  owing  to  the  presence  of  grape 
sugar  in  the  sap  which  has  already  begun 
to  circulate  through  its  vessels.  There  is 
little  doubt  that  the  grape  sugar  is  formed 
subsequently  to  the  appearance  of  both 
diastase  and  acetic  acid.*  "With  the 
assistance  of  this  saccharine  secretion," 
continues  Professor  Lindley,  "  the  root, 
technically  called  the  radicle,  at  first  a 
mere  point,  or  rather  rounded  cone,  ex- 
tends and  pierces  the  earth  in  search  of 
food ;  the  young  stem  rises  and  unfolds  its 
cotyledons,  or  rudimentary  leaves,  which,  if 
tliey  are  exposed  to  light,  decompose  car- 
bonic acid,  fix  the  carbon,  become  green, 
and  form  tlie  matter  by  which  all  the  pre- 
existing parts  are  solidified.  And  thus  a 
plant  is  born  into  the  world  ;  its  first  act 
having  been  to  deprive  itself  of  a  principle 
(carbon)  which,  iu  superabundance,  pre- 
vents its  growth  ;  but,  in  some  other  pro- 
portion, is  essential  to  its  existence."t 

3513.  It  is  easy  to  comprehend  why 
light   is   prejudicial  to   germination.     In 


light  the  leaves  of  plants  absorb  carbonic 
acid  and  give  off"  oxygen,  and  seeds  ex- 
posed to  light  follow  the  same  law  ;  but 
in  the  process  of  healthy  germination,  car- 
bonic acid  is  given  off  and  oxygen  absorb- 
ed. Hence  to  attempt  to  germinate  seeds 
in  the  light  is  to  reverse  the  order  of 
nature  ;  and  the  best  way  to  exclude  the 
light  is  to  cover  the  seeds  with  earth. 

3514.  In  oily  seeds  having  no  starch 
mucilage  takes  its  place,  which,  being  easily 
dissolved,  transfuses  itself  into  the  circula- 
tion, and  is  converted  into  dextrin  or 
cellulose,  as  the  case  may  require. 

3515.  Turnip  and  carrot  seed  have  no 
starch,  but  they  contain  pectic  acid,  which 
being  changed  into  dextrin,  leaves  car- 
bon and  oxygen \o  be  used  as  the  occasion 
may  require. 

3516.  Physiological. — A  seed  consi- 
dered in  reference  to  its  organisation  con- 
sists of  an  embryo,  which  includes  the  germs 
of  the  root  and  of  the  stem,  and  of  a  cotyle- 
don or  cotyledons. 

3517.  Fig.  281  represents  a  grain  of 
wheat  magnified,  and  so  dissected  as  to 

show  its  component 
parts.  It  consists  of 
two  skins,  an  outer 
and  an  inner — a  a  the 
outer,  and  h  the  inner 
skin  :  b  is  also  where 
the  nutritive  matters, 
called  the  starch  and 
albumen,  are  situate, 
and  these  constitute 
the  wliole  seed ;  c  is 
the  littlescaleorcoty- 
THE  COMPONENT  PARTS  ledon  tlirougli  which 
OF  A  GRAIN  OF  wHKAT.  tjjg  nutritiv'e  matter 
passes  in  the  sweet  state,  when  the  grain 
is  germinating,  and  by  which  it  is  rendered 
most  fit  for  the  nourishment  of  the  little 
plant ;  d  is  the  rudimentary  plant,  at  tlie 
base  of  which  3  tubers  may  be  seen,  fmm 
which  as  many  roots  or  stems,  or  both, 
will  afterwards  proceed  ;  and  e  is  the  point 
where  the  nutritive  matter,  the  little  scale, 
and  the  rudimentary  plant,  are  united. 
All  these  parts  are  essential  to  the  growth 
of  the  seed,   since,  any  one  being  absent 


Fig.  281. 


Johnston's  Lectures  on  Agricultural  Chemistry,  2d  edition,  p.  221-8. 
+  Lindley's  Theory  of  Horticulture,  t^.  8-10. 
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by  accident  or  design,  the  seed  fails  to 
spring. 

3.518.  The  seeds  of  most  species  of  plants 
possess  such  a  structure  as  tiiat  only  one 
stem  can  proceed  from  them  ;  but  in  the 
grasses,  and  particularly  in  the  cereal 
ones,  which  yield  human  food,  a  remark- 
able departure  from  this  structure  is 
observed.  In  them  the  euibr^-o  plant  is 
usually  thickened  towards  its  base,  and  is 
80  organised  tliat,  instead  of  one  stem,  3  or 
4  usually  spring  from  one  grain;  and,  in 
tome  cases,  the  number  of  stems  is  so  great 

as     almost     to 

Fig.  28-2.  ]     1    ,  ■  f 

^  exceed     heliei. 

The  peculiarity 

mentioned  may 

be  observed  at 

c,      fig.      282, 

which    is     the 

rudimentary 

plant,  having  3 

projections     in 

the  lower  part, 

while  in  other 

kinds    of  seed 

there        would 

have  only  been 

one ;  and  from 

each    of    these 

three      projec- 

ti(ms  a  rootlet 

or  a  stem,  d  or 

b  or  both,  pro- 

ceeil  wlien   the 

S  PLANT  OP  WUEAT  IN  THE       graiU    IS   |)KlCe<l 
STATE  OF  UEIlMlNATION.  i  tl    thc  Soll. 

3519.  Fig.  282  represents  such  a  grain  in 
a  state  of  germination,  one  shoot  <i  having 
left  the  sheath,  another  h  is  just  evolved, 
and  a  third  c  remains  unevolved  :  and  d  d. 
are  the  rootlets.  It  is  this  peculiarity  of 
structure  which  couipens;ites,  in  some  «le- 
gree,  forthe  great  loss  sustained  fromthede- 
struction  of  seeil,on  sowing  theceieal  crops. 

3520.  The  force  of  the  veiretation  of  a 
single  seed  is  as  great  as  to  raise  a  weight 
of  200  lb.,  as  has  iieen  proved  by  its  split- 
ting hollow  balls,  in  the  manner  the  Flo- 
rentine academic'any  measured  the  expan- 
sive force  of  freezing  water,  ((i4l.)  In 
1847  a  small  fungus  upheaved  from  its  bed 
a  large  flag-stone  in  a  foot  pavement  in  one 
of  the  squares  of  Edinburgh. 


ON    SOWING,     BROADCAST,     DRILLED,     AKD 

DIBBLED THICK    AND   THIN  —  AND    AT 

DIFFERENT  DEPTHS. 

3521.  Broadcast  soicitiff. — Of  all  the 
modes  of  sowing  the  seeds  of  the  cereal 
crops,  none  requires  so  much  seed  as  the 
broadcast.  The  usual  quantity  of  seed 
sown  is  3  bushels  of  wheat,  4  bushels  of 
barley,  and  6  bushels  of  oats  to  the  acre. 
Thirty  years  ago  the  quantities  of  seed 
sown  were  larger,  viz.  : — 4  bushels  of 
wheat,  6  of  barley,  and  7^  of  oats.  These 
quantities  I  myself  have  sown. 

3522.  However  well  the  land  may  be 
ploughed,  the  seed  sown  broadcast  will 
braird  irregularly — some  falling  into  the 
hoUowest  part  of  the  surface,  some  upon 
the  highest,  and  some  being  scarcely 
covered  with  earth  by  the  harrows — some 
sliiiing  gently  into  the  rut  after  the  tines 
have  passed,  whilst  others  are  carried 
as  deep  into  the  ruts  as  the  tines  them- 
selves penetrate.  To  harrow  the  land 
smooth,  previous  to  the  sowing  of  the  seed, 
would  not  cure  the  inc<mvenience  of  irre- 
gular covering,  since  it  is  impossible  to 
cover  so  large  a  seed  as  that  of  the  cereals, 
merely  with  the  action  of  the  tines  of  the 
harrows,  without  the  assistance  of  a  rough 
surface  <tf  mould.  On  smooth  harrowed 
ground  the  seed  would  be  left  on  the  sur- 
face, and  even  harrowing,  as  prcisently 
conducteii,  leaves  many  seeds  exposed,  to 
be  picked  up  by  granivorous  birds.  What 
I  have  state<l  may  be  illustrated  by  tlie 
following  figures,  where  from  c  to  d,  fig. 
283,  are  represenied  furrows,  well  and  re- 

Fiir.  -'8.3. 
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gularly  ploughed ;  but  it  is  obvious  that 
althoi  gli  the  seeds  will  fall  successively 
more  into  the  hollows  between  the  furrows 
than  upon  the  sharp  points,  v\  hen  scattered 
broa<lcast  from  the  hand,  yet  some  will  fall 
on  the  points  and  sides  of  the  furrows. 
The  seeds  will  lie  in  the  ground,  as  shown 
in  fig.  2S4,  where  those  are  thicker  at  «, 
wliich  fell  into  the  hollows  of  the  furrows, 
and  thinner  at  /,  which  stuck  upon  their 
apex,  or  on  their  sides.     But  even  tlieir 


BROADCAST  AND  DRILL-SOWING.  US- 

position  will  not  be  so  regular  as  is  here  is  shown  in  fig.  287,  where  some  seeds  are 
represented  where  all  the  seeds  are  at  the  clustered  together  and  covered  in  a  shallow 
same  depth  from  the  surface,  for  some  will  r,-    .,„, 

r  Iff.  .io/. 
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THE  POSITION  OF  SEEDS  WHEN  SOWN  ON  REGULAR 
FURROW-SLICES. 

be  deeper  than  others,  some  too  deep,  and 
others  too  shallow,  whilst  not  a  few  will 
have  been  left  exposed  on  the  surface. 
From  such  a  deposition,  as  in  fig.  284,  the 
plants  will  come  up  in  the  irregular  manner 
represented  in  fig.  285,  wherey  are  clumps 
Fig.  285. 
9  A  a  ho 
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IRREGULAR  BRAIRDING  FROM  EVEN  REGULAR 
FURROW-SLICES. 

of  too  many  plants,  and  h  straggling  ones 
too  far  asunder.  But  in  reality,  the  seeds 
having  been  deposited  at  diflerent  depths, 
the  plants  will  present  greater  irregularity 
of  height  than  is  shown  in  fig.  285. 

3523.   But  when  the  land  is  ill  ploughed, 
the  case  is  still  worse.    Fig,  286  shows  the 

FiiT.  286. 


irregular  manner  in  which  the  furrows  are 
place.l  by  bad  plouuhing.  Bad  ploughing 
IS  attended  with  bad  consequences  at  all 
seasons,  in  forming  tlie  seed-furrow  for 
any  kind  of  crop,  but  particularly  for  a 
cereal  one,  inasmuch  as  irregularity  of  sur- 
face cannot  be  amended  in  this  by  the 
cleansing  implements  in  future  operations, 
as  might  be  the  case  in  a  green  crop.  Seed 
sown  on  the  irregular  surface  of  fig.  286, 
where  a  is  a  narrow  deep  furrow,  b  a  shal- 
low one,  c  a  large  one  of  ordinary  depth, 
and  d  one  having  a  high  and  steep  side, 
will  be  covered  in  an  irregular  manner,  as 


IRREGULAR  DEPOSITION  OF  SEED  ON  ILL- 
PLOUGHED  FURROW  SLICES. 

manner  at  a;  others  also  clustered,  but 
buried  deep,  at  b;  wljilst  many  are  scat- 
tered irregularly  at  different  depths,  at  c 
and  d.  It  is  obvious,  from  such  a  deposi- 
tion of  the  seed, thatthebraird  mustcome  up 
in  a  very  irregular  manner,  likely  to  affect 
the  future  progress  of  the  crop  ;  for  we 
have  only  to  look  at  such  a  braird  to  be 
convinced  that  the  plants  have  not  all  the 
same  chance  of  arriving  at  maturity  at  the 
same  time ;  and,  if  a  crop  does  not  mature 
alike,  the  grain  cannot  be  alike  in  the 
sauiple.  In  fig.  288,  where  the  seed  was 
Fiff.  288. 
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IRREGULAR  BRAIRD  ON  ILL-PLOUGHKD 
FURROW  SLICES. 

sown  very  deep,  it  will  produce  plants 
that  will  come  up  late,  as  at  a  ;  while  that 
covered  in  a  shallow  manner  will  send  up 
plants  early,  as  at  b,  which  will  push  on 
in  growth  when  the  weather  is  favourable, 
and  get  far  in  advance  of  the  late  ones  at 
a.  The  remainder  at  c,  coming  up  in  a 
more  regular  manner,  will  form  the  best 
part  of  the  crop, 

3524.  Drill-sowing.— One  evident  ad- 
vantage of  sowing  with  a  drill  over  a 
broadcast  machine,  is  the  regular  deposi- 
tion of  the  seed  at  one  depth,  whatever 
depth  may  be  chosen.  Fig.  289  represents 
the  seeds  deposited  at  regular  intervals, 
from  a  to  a.  The  figure  is  supposed  to  be 
a  cross  section  of  the  ground,  as  also  of  the 
Fig.  289. 
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seeds  in  the  lines  of  rows  as  sown  witli 
the  drill.  The  braird  is  shown  also  in 
cross  section  from  the  drilled  seed  in  fig. 
290  from  c  to  c,  where  the  plants  seem  all 
Fig.  '290. 
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RKGULAR  BRAIRD  FROM  DRILL-SOWN  SEED. 

of  the  same  height  and  strength,  and  their 
produce  may  reasonably  be  expected  to  be 
of  the  same  quality.  Wiiat  makes  drilled 
seed  be  certainly  retained  at  a  uniform 
depth  is  the  harrowing  of  the  land  into 
a  smooth  state  before  the  drill  sows  the 
seed. 

352.').  Certain  as  the  result  of  the 
drill-machine  is  in  depositing  the  seed  at 
a  stated  depth,  there  are  objections  to 
sowing  corn  in  rotcs^  which  all  drill-ma- 
chines do,  that  are  not  applicable  to 
broadcast  sowing;  and  could  the  seed  be 
deposited  at  a  uniform  depth  in  broadcast, 
the  objections  would  be  disposed  of.  One 
objection  to  all  grain  crops  placed  in  rows 
is.  that  the  air,  having  free  access  along 
the  rows,  encourages  the  growth  of  weeds  ; 
todestroy  which, certain  implements, named 
horse  and  hand  hoes,  are  used  to  stir  the 
ground.  And,  as  in  their  progressive  growth 
the  plants  throw  out  innumerable  root- 
fibres  in  every  direction,  in  search  of  food, 
those  which  occupy  the  open  space  between 
the  rows  are  destroyed  in  common  with  the 
weeds  ;  and  although  no  estimate  can  be 
formed  of  the  amount  of  injury  which 
plants  sustain  in  such  destruction  of  their 
root-fibres,  it  is  consonant  to  reason  that 
those  fibres  must  be  essential  to  the  wel- 
fare of  the  plants,  otherwise  they  would 
not  be  sent  forth  by  them.  It  would 
therefore  be  worth  while  to  ascertain  by 
experiment  the  comparative  results  de- 
rived from  depositing  seed  broadcast  at  a 
uniform  depth  with  the  saine  quantity  of 
seed  drilled  in  rows  at  a  like  (lej)tli.  The 
drill-sowing  machines  commonly  in  use 
are  described  under  figs.  205  and  206 

3526.  Dihhle-soicinij.  —  Dibbling,  or 
dibble  sowing,  is  the  distributing  of  seed 
by  means  of  a  dibble  at  given  distances, at  a 
uniform  depth  iuthe  soil,  and  the  distribu- 


tion may  either  be  in  rows  or  broadcast, 
though  commonly  it  is  in  rows.  The  dif- 
ference betwixt  dibbling  and  drillinir  is, 
that  the  latter  places  the  seed  in  continu- 
ous lines,  while  the  former  jilaces  it  in 
rows,  at  intervening  distances  in  the  row. 
The  object  of  dibbling  is  to  fill  the  ground 
with  plants  with  the  least  quantity  of  seed. 
The  seed  when  sown  in  rows  with  the 
dibble  appears  as  those  in  fig.  289,  viewed 
along  one  row.  and  the  plants  from  them 
come  up  as  shown  in  fig.  290,  standing 
at  intervals  when  also  viewed  along  a 
row.  The  depth  of  the  seed  and  the  e<iual 
brairding  of  the  plants  are  as  uniform  as 
in  the  case  of  drilling,  while  the  plants  in 
each  dibble  hole  stand  independent  of  the 
rest. 

3527.  The  waste  in  seed. — When  sown 
in  all  these  ways  in  equal  quantities,  this  is 
surprising,  as  may  be  determined  botli  by 
reason  and  experiment.  Wheat  at  63  lb. 
the  bushel  gives  87  of  its  seeds  to  the 
drachm,  or  701,568  to  the  bushel,  (1856,) 
in  apothecary's  weight,  or  865,170  in 
avoirdupois  weight.  Now,  3  bushels  of 
seed  are  sown  on  the  acre,  or  2,595,510 
grains  of  wheat.  Suppose  that  each  grain 
produces  one  stem,  and  every  stem  bears 
an  ear  containing  the  common  nund)er  of 
32  grains,  the  produce  of  the  acre  should 
be  96  bushels  ;  but  the  heaviest  crop  in 
Scotland  seldom  exceeds  64  bushels  the 
acre,  so  that  32  bushels  to  the  acre,  or  33 
per  cent  of  the  seed,  is  lost  in  the  best 
cro{)s,  and  58  per  cent  in  an  ordinary  one 
of  40  bushels. 

3528.  The  waste  in  barley  seed  may  be 
estimated  thus: — Chevalier  barley  at  57  lb. 
the  bushel,  and  75  grains  to  the  drachm, 
gives  547,200  grains  to  the  bushel,  apothe- 
cary's weight,  (1911,)  or  665,242  avoir- 
dupois weight.  Four  bushels  of  seed  are 
sown  to  the  acre,  which  gives  2,660,968 
grains  to  the  acre ;  and  taking  one  stem 
from  each  grain,  and  the  produce  of  an 
ear  at  32  grains,  the  produce  should  be 
1  28  bushels  ;  but  the  best  crop  in  Scotland 
does  not  exceed  60  bushels,  which  gives  a 
loss  of  53  per  cent  on  the  best,  and  of 
62^  on  an  ordinary  one  of  48  bushels. 

3529.  In  like  manner  the  loss  upon 
oats  may  be  estimated.  The  potato  oat  of 
47  lb.  the  bushel,  and  134  grains  to  the 


DIBBLING. 


117 


drachm,  gives  806,144  grains  to  the  bushel, 
apothecary's  weight,  (1,930,)  or  978,968 
avoirdupois  weight.  Six  bushels  of  oats 
are  sown  to  the  acre,  which  gives  5,879,808 
grains  to  the  acre  ;  and  taking  one  stem 
from  each  grain,  and  the  number  of  grains 
in  an  ear  at  44,  the  produce  should  be  264 
bushels  ;  but  the  largest  crop  in  Scotland 
I  know  of,  is  1 14  bushels  to  the  acre,  and 
a  poor  one  is  36  bushels.  The  loss  of  seed 
on  the  best  crop  is  more  than  one-half, 
and  on  the  poor  one  six-sevenths. 

3530.  Another  view  of  the  thickness  of 
seed  as  sown  is  this : — 2,595,510  grains  of 
wheat  the  acre  give  536  grains  to  the 
square  yard ;  2,660,968  grains  of  barley 
give  550  grains  to  the  squai'e  yard ;  and 
5,879,808  grains  of  oats  give  1214  grains 
to  the  square  yard.  In  the  cases  of  wheat 
and  barley,  the  proportion  of  seed  is  in 
proportion  to  their  respective  weights, 
but  in  the  case  of  oats  the  seed  is  more 
than  double  in  proportion  to  the  weights 
of  the  grains,  probably  because  the  weight 
of  oats  is  made  up  by  that  of  its  thick  husk. 

3531.  Mr  M'Lagan,  junior  of  Pum- 
pherston,  Mid-Lothian,  made  experiments 
at  my  request  in  the  spring  of  1849,  for 
the  purpose  of  ascertaining  the  waste  of 
seed  in  sowing  oats  in  the  three  different 
ways  of  dibbling,  drilling,  and  broadcast. 
The  oats  weighed  42  lb.  the  bushel.  The 
dibbled  holes  were  made  6  inches  apart, 
and  6  inches  between  the  rows,  making  36 
holes  in  the  square  yard,  and  each  hole 
was  supplied  with  from  one  to  four  seeds, 
making  the  quantity  sown  from  one  peck 
to  four  pecks  the  acre ;  and  the  seeds  sown 
drilled  and  broadcast  were  in  the  same 
proportion.  In  drilling  and  dibbling,  the 
seed  was  inserted  3g  inches  into  the  ground. 
The  results  were  these  : — 

Dibbled.        Drilled.        Broadcast. 
From  36  grains  sown,  26  plants,  32  plants,  19  plants  came  up. 


.  72  .. 

..  49 

..  53 

..   52 

.108  .. 

..  75 

..  78 

..   68 

.144  .. 

..  120 

..  94 

..   87 

360 

270 

257 

226 

Percentage, 

•750 

•714 

•628 

There  is  not  much  difference  in  the  braird- 
ing of  the  seed  sown  dibbled  and  drilled, 
excepting  the  case  where  four  seeds  were 
sown;  and  this  might  have  been  expected, 
since  the  seeds  in  both  ways  were  deposited 
much  in   the  same  circumstances  in   the 


soil ;  but  the  broadcast  method  involves  a 
loss  of  seed  beyond  the  others  of  16|  per 
cent — an  anticipated  result,  since  many  oi 
the  seeds  were  necessarily  left  unburied  on 
the  surface,  and  some  perhaps  buried  too 
deep  by  the  harrow  tines.  The  seeds  were 
all  sown  on  the  same  day,  the  19th  March, 
and  the  thickest  sown  of  the  drilled  and 
broadcast  brairded  first  on  the  16th  April. 
For  three  nights  after  that,  severe  frosts 
occurred,  which  may  have  had  a  more  in- 
jurious effect  on  the  shallowest  covered 
seed  of  the  broadcast  than  on  the  other 
kinds  of  sowing.  Every  one  of  the  brairds 
seemed  quite  thick  enough  for  a  crop. 

3532.  Mr  M'Lagan  extended  the  expe- 
riment by  sowing  7  pecks  of  oats  drilled, 
or  252  grains  to  the  square  yard,  and  from 
these  208  plants  came  up,  giving  a  per- 
centage of  -825.  He  also  sowed  24  pecks 
to  the  acre  broadcast,  or  864  grains  to  the 
square  yard,  of  which  570  produced  plants, 
giving  a  percentage  of  '671,  only  a  little 
more  than  in  the  former  case  of  broadcast. 
Thus,  7  pecks  of  oat  seed  gave  the  largest 
return  of  plants  brairded.  Still  the  ulti- 
mate yield  from  the  respective  quantities 
of  seed  sown  has  yet  to  be  ascertained. 

3533.  Mr  Hay  of  Whiterigg,  in  Rox- 
burghshire, also  performed  similar  experi- 
ments forme  at  the  same  time,  by  dibbling 
and  drilling  wheat,  barley,  and  oats,  and 
by  sowing  oats  in  broadcast.  The  dibbled 
seeds  were  put  into  holes  within  3  inches 
square  to  the  number  of  1,  3,  and  6  grains 
in  each  hole,  which  gave  respectively  144, 
432,  and  864  grains  to  the  square -yard. 
The  seeds  were  sown  on  the  16th  March 
1849,  and  the  plants  counted  on  the  8th 
May.     The  results  were  these  : — 

After    After     After 

144        432         864 
seeds,  seeds,     seeds. 

Of  Wheat  sown,    97      296      616       1009  plants  came  up. 
Barley,       .      95      335      687       1117      .. 

"oat'^'°"°    }l29  403  800  1332  . .         .. 

Potato  oats,    135  407  853  1.365  . . 

Bii-lev    do.      125  413  777  1315  .. 

Slierriffdo.      132  405  751  1288  .. 


Percentage  of 
Wlie:it  \ 

came  up,  J 
Barlev, 
Oats,' 


•69       ^71  average  ^69 

•79       -79  -75 

•94        91  ^92 


3534.  On  the  25th  March  similar  seeds 
were  sown  in  drills  at  the  same  rates  per 
square  yard,  and  the  plants  counted   on 
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the  8th  May,  when  the  results  were  the 
following : — 


Altrr     AtitT     After 


144 


«» 


864 


•ee«Jf.  acods.  iceds. 

Of  WTieatsown,  105  327  6.V2 

JJarlcy,         .     W>  318  747 

Uopeumn    \  j^g  408  798 

1137  407  795 


oats, 
Potato  oaU, 


1084  plants  came  up. 
UJl 

1345     . . 

1339     . . 


•75      '75  average  -74 


•73 

•94 


•86 
•92 


Percentage  of 

Wheat         >  .»o 

carae  up,  / 
Barity,  ^60 

Oats,  •9t) 

On  comparing  the  brairds  of  the  drilled 
with  the  dibbled  seeds,  the  barley  and  oats 
do  not  exhibit  much  difference,  but  the 
wheat  incurs  less  loss  of  seed  when  drilled 
than  when  dibbled,  in  the  ratio  of  1009  to 
1084.  On  comparing  the  results  obtained 
by  Mr  Hay  in  the  cases  of  dibbling  and 
drilling  oats  with  those  by  Mr  M'Lagan, 
Mr  Hay  obtained  a  braird  of  nine-tenths 
of  the  seed  sown  in  both  cases ;  while  Mr 
M'Lagan  only  obtained  seven-tenths ;  and, 
in  the  case  of  sowing  oats  broadcast,  he 
obtained  a  still  smaller  braird,  namely, 
six-tenths. 

3535.  After  a  lapse  of  ten  days,  on  the 
18th  May,  when  rain  had  fallen  in  the  in- 
terval, the  plants  sown  broadcast  were 
counted,  and  they  were  unexpectedly  found 
in  greater  number  than  the  seeds  sown. 
The  plants  therefore  must  have  tillered 
in  the  course  of  the  ten  days  during  the 
rain,  and  the  tillering  was  ascertained  to 
be  to  the  following  extent : — 

Seeds.  Plants.  Tillering 

31.5    Barley  produced    3';0   =  one-sixtli. 

3"-'5       ...  ...  4<I5   =  ont-fuurth. 

471    Sherriffoats  930   =  double. 

520       648   =  one-fifth. 

666    Potatodo. ...  704    =  one-sixteenth. 

On  account  of  the  wet  weather  in  the 
course  of  the  ten  days,  these  plants  were 
longer  in  being  counted  than  the  preced- 


ing ones,  which  were  dibbled  and  drilled, 
and  their  advanced  state  in  that  time  is  an 
indication  that  plants  sown  in  spring  tiller 
very  quickly,  after  brairding,  in  favour- 
able weatlier. 

3536.  Taking  the  respective  quantities 
of  seed  as  having  been  sown  on  the  square 
yard,  both  by  Mr  Hay  and  Mr  M'Lagan, 
the  quantities  will  be  as  follows  on  the 
acre : — 


Grains. 


Grains. 


36  per 

sq.  yd 

= 

174,240  = 

1  peck  per  acre. 

72     ... 

= 

348,480  = 

•} 

108     ... 

= 

522,720  = 

3    

144     ... 

= 

6ft6,}>60  = 

1  bushel    ... 

288     ... 

= 

1,393,920  = 

2 

4;«    ... 

= 

2,090.880  = 

3 

576     ... 

= 

2,787,840  = 

4    

720     ... 

= 

3,428.800  = 

5 

864     ... 

= 

4,181,760  = 

6    

3537-  Mr  Kenyon  S.  Parker  made  a 
comj)arative  experiment  between  drill- 
ing, dibbling,  and  broad-casting  wheat  on 
clover  lea,  and  the  results  show  little  dif- 
ference between  the  drilled  and  dibbled 
crop  with  Newberry's  dibbler,  the  differ- 
ence only  consisting  in  the  straw  being 
longer  and  stronger,  and  the  ears  and  grain 
bolder  in  the  dibbled. 


busli.  peclc 
tlieavre. 


qr.  bush.  gal.      Weight 
the  acre.        per  bush, 
lb. 


Broadcast,  1 

Drilled,     )  , 

at  12  in.,   (  '      - 

Dibbled,  1     0 


3  produced  3 

2         ...         4 

4 


62 
63 
63i 


3538.  Mr  Thomas  King  Thedara,  Little 
Braxted,  Essex,  made,  in  1848,  experi- 
ments uj)i)n  wheat  deposited  in  eight  differ- 
ent quantities,  dibbled  at  the  same  dis- 
tance, each  having  40  holes,  upon  a  space 
of  fourteen  square  feet,  with  these  results — 


No.  of 

Amount  of 

Rate  of 

Gi'ains 

Amended  rate. 

Number  of 

Weight,  in- 

Gnkins 

Grains 

per 

Rate  of  Seed 

accordine  to  the 

ears 

cluding 

In  each 
hole. 

sown. 

square 
foot. 

per  acre. 

quantities  given 
in  (3o3(>.) 

produced. 

straw  aud 
chaff. 

Pecks.     Pints. 

Pecks.     Pints. 

Ounces. 

1 

40 

3 

1             3 

0           14 

67 

12 

2 

80 

6 

2           6 

1            12 

97 

16 

3 

120 

8 

3         10 

2           10 

157 

26 

4 

160 

11 

4         12 

3          8 

170 

264 

5 

200 

14 

6 

4         14 

174 

26  i 

6 

240 

17 

7           3 

5           4 

242 

40 

7 

280 

20 

8           6 

6           2 

224 

36 

8 

320 

23 

9           9 

7           0 

222 

38 
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•'  The  produce  of  a  slieaf  of  wheat  grown 
last  year,  and  weighing  12  pounds,   was 
4  pounds  net,  or  one-third  of  the  gross ; 
tiiis  season  12  pounds  gross  produced  only 
3|    pounds   net;    therefore,    as  there  are 
43,560  S((uare  feet  in  the  acre,  only  one 
ounce  of  wheat  is  required  per  square  foot 
to   produce    2,722^    pounds,    which    will 
amount  by  weight  to  something  more  than 
42  bushels,  at  61  pounds  to  the  bushel. 
The  foregoing  experiment  was  made  upon 
a  gravelly  soil,  of  a  tenacious  quality,  and 
subject  to  grub  and  wireworm ;  and  the 
crop  that  surrounded  my  experiments  was 
from  6|  pecks  of  seed  per  acre,  drilled  with 
10  rows  upon  a  7-feet  stetch,   and  was 
in  general  appearance  much  better  than 
any  of  that  grown  upon  this  thin-sowing 
system."     This  exi)eriment  indicates  that 
the  greatest  result  was  obtained  from  240 
grains  in  the  given  space,  which  is  here 
stated  at  7  pecks  3  pints  the  acre ;  but  as 
the  number  of  grains  in  a  given  space  is 
made  to  show  a  larger  quantity  of  seed  by 
Mr  Thedara  than  the  calculations  of  Mr 
Hay  and  of  Mr  M'Lagan  make  it,  I  have 
inserted  a  column  of  amended  rates  in  the 
above  table,  by  which  the  quantity  of  seed 
which  produced  the  greatest  result  is  alter- 
ed to  5  pecks  4  pints,  from  7  pecks  3  pints. 

3539.  The  question  to  which  these  par- 
ticular data  give  rise  is,  what  quantity  is 
too  thick  or  too  thin  sowing,  or  what  is 
the  least  quantity  of  seed  that  should  be 
sown  to  yield  the  largest  crop  ?  The  in- 
quiry assumes  much  importance  when  we 
consider  that  from  one-tenth  to  one-four- 
teenth part  of  all  the  grain  grown  in  the 
country  is  every  year  put  into  the  ground 
as  seed.  However  small  a  fraction  oif  either 
of  these  proportions  could  be  saved  by  an- 
other mode  of  sowing,  would  increase  the 
profit  of  the  farmer  to  that  extent.  If 
one  bushel  of  seed  could  be  saved  on  the 
acre,  the  quantity  of  seed  saved  would 
amount  to  2,403,198  quarters,  according  to 
the  data  furnished  by  Mr  Couling  to  "the 
House  of  Commons — the  number  of  arable 
acres  in  the  kingdom  being  19,225,583 — a 
quantity  of  grain  considerably  exceeding 
the  annual  import  of  foreign  wheat  for 
the  long  period  from  1801  to  1844.* 

3540.   Tkick  and  thin  sowing  of  seed 


have  been  much  discussed  and  experimen- 
ted on  by  several  parties,  but  none  has 
expressed  himself  so  conclusively  on  it  as 
Mr  Hewitt  Davis,   ]jondon,  and    farmer 
of  Spring  Park,  near  Croydon,  in  Surrey. 
Mr  Davis' farm  contains  800  acres  of  high 
rented  poor  soil;  butScottishfarmers  should 
be  made  acquainted  that  this  farm  stands 
on  a  warm  subsoil  of  chalk,  an  advantage 
which  no  farm    of   theirs  possesses.      Of 
his   practice,  Mr  Davis  says,  that  "the 
practice  throughout  England  is  to  sow  two 
or  three  bushels  of  wheat  to  the  acre,  and 
the  yield  seldom  reaches  40  bushels,  and 
more  commonly  less  than  20  bushels,  so 
that  one-tenth  at  least  of  the  crop  grown 
is  consumed  as  seed,  whilst  a  single  grain 
of  wheat,  planted  where  it  has  room  to 
tiller    out,    will    readily    produce    many 
hundred  fold.     The  knowledge   of   theso 
facts  has  induced  me,  in  tlie  course  of  the 
last  fourteen  years,  to  make  a  variety  of » 
experiments,   the  results  of  which   have 
clearly  shown  me  that,  independent  of  the 
waste,  a  positive  and  serious  injiay  of  far 
more  consequence  is  done  to  the  crop  from 
soioing  so  much  seed.    I  bear  in  mind,  that, 
if  so  much   be  sown  as  to  produce  more 
plants  than  the  space  will  allow  to  attain 
to  maturity,  the  latter  growth  of  the  whole 
will  be  impeded,  and  a  diseased  state  will 
commence  as  soon  as  the  plants  cover  the 
ground,    and    continue    till   harvest.      In 
consequence,  I  have  gradually  reduced  my 
proportion  of  seed-corn  to  less  than  a  third 
of  what  it  was  my  practice  to  sow;  and 
this  reduction  I  have  accom])lished  to  the 
A'ery  evident  improvement  of  my  crops." 
The  quantities  of  seed  which  Mr  Davis  has 
at  length  determined  on  sowing,  in  accord- 
ance with  these  reasons,  are,  for — 

Rye,    ...     1^  bush,  sown  in  Aug.  and  Sept. 
Winter  barley,  2       ...  ...     September. 

Tares,      .     .     \l  (three      sowings      in 

^     1      Aug.  Sept.  &  Oct. 

Oats,.     .     .     6  pecks         ...     Jan.  Feb.  March. 


f  Jan.  Feb.  March, and 


Barley,    .     ,     5       ...  ..   v       .      ., 

\      April 

Wheat,    .     .     .3       Sept.  and  Oct. 

Pease,      .     .     9       Dec.  Jan.  &  Feb. 

Beans,     .     .     9       Sept.  and  Oct. 

It  will  at  once  be  observed  that  the  times 
of  sowing  here  specified  would  not  suit 
most  of  those  crops  in  Scotland,  and  on 
this  account  alone  the  English  farmer  will 
always  possess  a  great  advantage  over  the 
Scottish.  The  results  obtained  by  Mr  Davis, 


*  Porter's  Progress  of  the  Nation,  p.  138,  159. 
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after  such  scanty  sowings,  are  5  quarters 
of  the  best  wlieat,  above  13  quarters  of 
oats,  aud  above  8  quarters  of  barley  to  the 
acre  on  "  very  inferior  hand,"  from  the 
manure  available  on  the  farm.* 

3541.  Mr  Mcchi,  of  Tiptree  Hall,  Essex, 
continues  his  experiments  of  comparative 
sowing  between  one  bushel  and  two  bushels 
the  acre,  aud  the  advantage  is  in  favour  of 
thin  sowing,  though  the  results  are  not 
uniformly  in  favour  of  it,  the  products 
varying  from  3  bushels  3  pecks  to  one 
bushel  the  acre  in  favour  of  thin  sowing, 
and  half  a  peck  the  acre  in  favour  of  thick 
sowing.  But  it  should  be  borne  in  mind 
that  Mr  Mechi's  thick  sowing  is  only  2 
bushels  the  acre — a  quantity  equivalent  to 
the  thin  sowing  of  many  farmers. 

3542.  Mr  B.  Hunt,  Basingstoke,  tried 
^  an  experiment  of  thick  and  thin  sowing  of 

wheat  on  clover  lea,  betwixt  6  pecks  of 
seed  to  the  acre,  which  produced  5  quar- 
ters the  acre,  and  10  pecks  of  seed,  which 
not  only  produced  6  quarters  the  acre  of 
grain  which  was  4  lb.  the  sack  heavier, 
but  half  a  ton  of  more  straw.  The  results 
obtained  by  Mr  Hunt  have  a  tendency  to 
uphold  thick  sowing,  and  he  is  therefore  of 
the  opinion  that  it  is  not  safe  to  sow  less 
than  7  or  8  pecks  of  good  seed.  As  he 
does  not  mention  the  mode  in  which  the 
seed  was  sown,  I  conclude  it  was  the  com- 
mon mode  of  broadcast. 

3543.  The  experience  of  Scotland  as  to 
thin  sowing  is  as  yet  limited.  Mr  Hay 
of  Whiterigg  tried  an  experiment  in  the 
spring  of  1848  with  wheat  after  turnips, 
by  sowing  1.4  bushel  against  3  bushels  the 
acre,  and  the  result  was  that  the  thin 
sown  gave  a  greater  produce  by  a  small 
quantity  of  straw  and  grain  together,  the 
chief  advantage  being  in  the  saving  of 
seed;  but  that  the  thick  sown  gave  rather 
more  than  2  bushels  the  acre  more  of 
grain,  which  was  1  lb.  heavier  the  bushel. t 

3544.  Mr  John  Haxton,  Drumnod,  in 
Fifeshire,  thus  expresses  himself  on  this 
subject: — "My  own  practice,"  he  says, 
"  used  to  be  to  sow  4  bushels  of  wheat 
after  green  crops,  5  bushels  of  early  oats, 
6  bushels  of  late  oats,  and  5  bushels  of 
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barley  per  .Scotch  acre  respectively,  the 
Scotch  being  one-fifth  larger  than  the  im- 
perial acre.  More  recently,  however,  I 
have  curtailed  these  quantities  by  nearly  a 
bushel  per  acre,  and,  so  far  as  I  can  judge, 
with  manifest  advantage  to  the  crops.  The 
straw  is  much  more  bulky,  and  the  grain 
decidedly  greater  in.  quantity;  and,  if 
sown  early  enough,  quite  equal  in  quality 
to  what  it  was  under  the  thick-sowing 
system.  T  am  persuaded  that,  were  I  to 
drill  the  seed  either  with  a  machine  or  a 
plough,  I  could  safely  and  economically 
dispense  with  another  bushel  per  acre. 
While  making  these  remarks  in  favour  of 
thin  sowing,  I  am  not  yet  a  convert  to  the 
English  system  of  infinitesimal  small 
quantities  of  seed,  such  as  two  or  three 
pecks  per  acre,  and  can  easily  conceive 
circumstances  under  which  this  sowing 
would  be  positively  injurious."  Experi- 
ence here  also  indicates  the  propriety  of 
sowing  in  moderate  quantity. 

3545.  On  comparing  thebroadcast,  drill- 
ed, and  dibbled  methods  of  sowing  the 
cereal  grains,  from  what  has  been  said  on 
the  subject,  it  must  be  owned  that  the 
broadcast  method,  which  is  the  most  com- 
mon one  throughout  the  country,  imposes 
a  loss  of  seed  by  the  harrowing,  which  not 
only  leaves  some  of  the  seed  exposed  on 
the  surface,  but  takes  perhaps  as  many 
too  deep  into  the  soil.  These  effects  are 
produced  whether  the  seed  be  sown  by  the 
hand,  (2316,)  or  by  the  broadcast  machine, 
fig.  204,  and  cannot  be  avoided  as  long  as 
the  broadcast  modes  of  sowing,  as  pre- 
sently practised,  are  persevered  in.  I 
think  it  would  be  desirable  could  a  plan  be 
contrived  of  sowing  grain  broadcast  at  a 
uniform  depth.  It  would  be  more  econo- 
mical than  dibbling  or  drilling,  inasmuch 
as  the  horse  and  hand-hoeing  of  the  crop 
would  be  saved. 

3546.  A  saving  of  one-tenth  of  the  seed- 
corn  is  secured  by  using  drilling  or  dibbling 
machines  instead  of  the  broadcast,  and 
which  of  these  should  be  chosen  nmst  be 
determined  by  other  considerations  than 
the  proportion  of  plants  produced  by  each, 
since  both  are  nearly  alike  in  that  respect, 
from  the  thick  as  well  as  from  the  thin 
sowing. 

hif  Too  Thick  Soicimi,  p.  6-12. 
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8547.  The  drill  does  not  work  well  in 
etony  ground,  it  easily  displacing  the 
coulters,  or  the  stones  are  displaced  by  the 
coulters,  or  the  coulters  ride  over  the  tops 
of  some  of  them  ;  and  where  landfast 
stones  or  the  subjacent  rock  lie  near  the 
surface,  drills  would  be  certain  of  being 
broken.  The  dibble  is  prevented  pene- 
trating into  the  ground  by  even  a  small 
stone,  but  perhaps  no  harm  accrues  to  seed 
from  depositing  it  upon  stones  under  the 
surface  of  the  ground.  With  the  exception 
of  such  inconveniences,  of  which  many  in- 
stances might  occur  in  Scotland,  drilling  or 
dibbling  grain  is  preferable  to  sowing  it 
broadcast  as  practised.  One  great  advan- 
tage those  possess  is  making  the  surface 
fine  by  harrowings  and  rollings,  before  the 
seed  is  sown,  after  which  it  is  not  disturbed 
in  its  position.  Reference  to  figs.  289  and 
290  at  once  shows  that  the  deposition  of 
seed  at  a  uniform  depth  is  more  likely  to 
produce  a  uniform  crop  than  that  at  irre- 
gular depths  and  irregular  distances,  such 
as  broadcast  sowing  necessarily  deposits  it. 

3548.  On  the  comparative  merits  of 
thick  and  thin  sowing,  experience  has  yet 
much  to  teach.  The  direct  saving  of  seed 
effected  by  thin  sowing  recommends  it  at 
once  for  adoption  ;  but  if  this  advantage 
were  all — unless  the  crop  it  produced  were 
always  good,  of  which  there  is  no  con- 
stant assurance — it  would  not  produce  a 
conviction  of  its  superiority  over  thick 
sowing.  In  so  doubtful  a  position  we  may 
safely  take  the  middle  course,  of  sowing  a 
moderate  quantity  of  seed;  fori  believe  no 
doubt  exists  of  very  thick  sowing,  as 
hitherto  pursued,  having  wasted  a  large 
proportion  of  the  seed.  In  sowing,  any 
more  than  in  other  practices  of  husbandry, 
no  absolute  rule  will  apply  to  all  circum- 
stances, and  many  considerations  should  be 
taken  into  account  before  a  particular  rule 
be  adoj)ted.  I  should  say  that  farmers  are, 
generally,  blamable  for  the  lavish  manner 
in  which  they  throw  the  seed  into  the 
ground,  and  subject  themselves  to  consider- 
able loss  in  sowing  more  seed  than  the  most 
extreme  conditions  of  soil  and  season 
warrant.  The  great  evil  of  too  thick  sow- 
ing, is  the  crowding  the  plants  together 
into  a  space  where  neither  sufficiency  of 
air  or  of  room  for  their  roots  are  pro- 
vided. A  struggle  for  existence  between 
the  plants  commences  after  they  have  ar- 


rived at  the  stage  when  their  wants  are  of 
the  most  necessitous  description ;  and  the 
struggle  terminates  in  the  least  vigorous 
ones  dying  off,  and  leaving  the  stronger, 
which  would  have  been  as  numerous  with 
thinner  sowing,  but  which  in  consequence 
of  the  struggle  have  been  much  impeded 
in  growth,  and  by  which  the  ears  and 
grains  contiime  small,  and  yield  a  small 
return.  Thick  sowing  is  advisable  on  newly 
broken  up  land,  containing  a  large  amount 
of  vegetable  matter  in  an  active  state  of 
decomposition,  when  it  is  beneficial  in  re- 
pressing, by  its  numerous  roots  and  stems, 
that  exuberance  of  growth  which  produces 
soft  and  succulent  stems,  that  become 
lodged  and  produce  unfilled  ears.  Thin 
sowing  has  a  tendency  to  make  the  roota 
descend  deep ;  and  where  a  ferruginous 
subsoil  exists,  thick  sowing  keeps  the 
roots  nearer  the  surface,  away  from  it. 
Thin  sowing  develops  a  large  ear,  grain, 
and  stem,  but  delays  maturity.  Thick 
sowing  on  old  land  in  high  condition  ren- 
ders the  plant  diminutive,  and  hastens  its 
maturity  before  the  ear  and  grain  have 
attained  their  projjer  size.  Thin  sowing 
in  autumn  aflords  room  to  plants  to  tiller 
and  fill  the  ground  in  spring,  while  thin 
sowing  in  spring  does  not  afford  time  for 
the  plant  to  tiller  much.  Thick  sowing  in 
autumn  makes  the  plants  look  best  in  win- 
ter, but  it  gradually  attenuates  them  as 
the  spring  advances.  Thin  sowing  makes 
them  look  worst  in  winter,  but  to  become 
more  full  as  the  harvest  approaches.  You 
thus  see  that  a  moderate  quantity  of  seed 
of  the  cereal  grains  is  the  most  prudent 
practice  to  adopt  generally ;  and  where 
exceptional  cases  occur,  as  noticed  above, 
the  judgment  must  be  particularly  exer- 
cised ;  and  after  experience  has  certainly 
established  the  most  proper  quantity  for 
every  particular  case,  the  difficulties  of 
sowing  will  be  removed,  and  its  economical 
benefits  realised. 

3540.  I  have  already  described  the 
mode  of  sowing  grain  broadcast,  (2333,) 
and  also  in  drill,  (2339  ;)  it  now  remains 
to  describe  the  sowing  of  it  with  the  dibble, 
which  is  done  by  manual  operation  or  with 
machines.  Dibbling  may  be  performed  by 
the  hand  with  a  hand  dibbler  as  potatoes 
are  in  gardens,  or  with  pins  attaclied  to 
the  side  of  a  long  piece  of  wood,  and 
thrust  with  the  foot  into  the  ground,  or 
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with  small  hand  dihhlos,  thrust  through 
holes  formed  in  a  thin  hoard  of  wood.  In 
all  these  modes  the  seed  is  dei)osited  into 
the  holes  so  formed  at  stated  distances  of 
7  inches  hetween  the  rows,  4  inches  ai)art 
in  the  rows,  and  2i  inches  in  <lepth,  hy  the 
hands  of  boys  and  girls,  and  tlie  earth  is 
put  over  them  with  the  foot.  The  cost  of 
these  modes  of  dibbling  grain  is  from  53. 
to  7s.  fid.  the  acre,  and  of  pease  and  beans 
from  3s.  6d.  to  4s.  the  acre. 

3550.  But  machines  will  no  doubt  super- 
sede hand  labour  in  dibbling  grain,  sliould 
that  mode  of  sowing  be  ultimately  adoj)ted, 
and  they  can  do  the  work  at  one-third  of  the 
expense  incurred  by  the  hand.  The  dib- 
bling machine  first  brought  into  notice,  and 
wdiich  is  yet  the  most  perfect  of  its  class, 
was  invented  by  Mr  James  Wilmot  New- 
berry, of  Hook  Norton,  Chipping  Norton, 
Oxfordshire.  It  is  a  very  ingeniously 
constructed  machine,  and  rather  elaborate 
in  its  construction,  which  will  always 
maintain  its  high  price  ;  but  it  deposits 
every  kind  of  seed  at  given  distances,  in 
any  quantity,  with  the  utmost  precision. 
Fig.  2.91  is  a  view  in  perspective  of  one  of 
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NEWBERRY'S  ONE-liOWKl)  MbllLINU  MACHINE. 

the  forms  in  which  this  machine  is  made, 
being  one-rowed.  It  consists  of  a  IkiUow 
flat  disc,  (/,  which  contains  the  niachinory 
that  directs  the  seed  from  the  hojiper  g 
into  the  hollow  tubes,  <',  18  of  which  are 
connected  with  and  ])roject  from  the  cir- 
cumference of  the  disc  f/,  like  the  spokes  of 
a  wheel  from  its  nave,  and  their  points  pass 
through  the  larger  outer  ring/",  which  re- 
tains the  hollow  tubes  or  distributors  of 
seed  in  their  respective  places,  and  prevents 
them  sinking  into  the  ground  beyond  the 
requisite  depth.     The  fore  wheel  c,  which 


is  placed  between  the  extremities  of  the 
handles  a  a,  prevents  the  large  wheel  / 
being  pressed  closer  to  the  ground  than  ia 
needful.  A  man  ]»ulls  the  machine  for- 
wanl  by  means  of  a  rope  attached  to  the 
stilts  at  /»,  or,  what  is  better,  a  bridle  and 
shackle  might  be  mounted  there,  for  yoking 
a  pony  or  horse  to  draw  the  machine.  Aa 
the  wheel  is  drawn  forward  by  the  horse, 
it  turns  round  by  its  action  on  the  ground, 
the  j)rojecting  points  e  of  the  hollow  tubes 
acting  as  dibbles  and  making  holes  in  the 
ground,  one  portion  of  which  dibbles,  before 
leaving  the  ground,  slide  upon  the  other 
half,  making  an  opening  tiirough  wiiich  the 
seeds  are  deposited  in  the  holes.  The  seed 
descends  to  tiie  requisite  number,  from  the 
hop])er  g^  hy  means  of  feeding-rollers, 
moved  by  the  pinion,  which  is  set  in  motion 
by  teeth  placed  on  the  circumference  of  the 
disc  d.  The  disc  is  supported  in  its  centre 
by  an  axle  revolving  in  its  ends  on  plum- 
mer  blocks.  In  using  this  machine,  a  man 
holds  bv  the  two  stilts  aa^  while  a  horse 
draws  the  machine  in  the  given  line.  This 
line  not  being  in  that  of  the  drill,  a  rigger 
like  that  of  the  drop-drill,  fig.  2()1,  is  here 
required  for  the  horse  to  he  yoked  to. 
The  stay  i  supports  the  machine  when  at 
rest.  The  price  of  the  5  and  7  rowed 
dibbles  is  £(>0,  that  of  the  one-rowed  on 
wheels  £13,  and  a  hand  one,  without 
wheels,  £6.  This  (me-rowed  dibble  is  said 
to  be  well  suited  for  sowing  mangold-wur- 
zel  seed  on  the  top  of  the  drill. 

35.)1.  Since  then  a  dibbling  machine 
has  been  |)resenteil  to  public  notice  by  Dr 
Sa;.iuel  Newington.  of  Knole  Park,  Frant, 
near  Tunbridge  Wells,  in  Kent.  Fig.  292 
is  a  view  in  persjiective  of  one  having  six 
depositors:  the  box  in  front  contains  the 
seed,  and  the  ])oints  of  the  depositors  are 
seen  to  rest  upon  the  ground,  which  has 
been  harrowc<l  smooth.  The  dejiositors 
are  made  to  deposit  the  seed  at  the  desired 
de])ths,  elevating  or  depressing  tiiem,  and 
keeping  tliem  in  their  places  by  jtinching 
screws.  The  machine  is  worked  by  tak- 
ing hold  of  the  upper  rail  by  both  hands, 
and,  on  pressing  upon  it,  the  depositors, 
when  withdrawn,  leave  the  requi^ite  num- 
ber of  seeds  in  each  hole  the  dey)ositors  have 
made,  by  the  machinery  in  the  interior  of 
the  machine.  By  pressing  down  the  uj)per 
handle,  the  depositors  press  every  seed 
firmly  into  a  solid  bed,  which  is  so  small 
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as  to  preclude  the  fear  of  their  containing 
water,  and  yet  completely  buries  the  seed. 
By  changing  the  cups,  the  quantity  of  the 
seed  is  regulated,  as  well  as  the  description 
of  seed.  With  a  machine  having  6  deposi- 
tors, a  man  can  dibble  an  acre  in  10 
Fig.  292. 
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hours,  which  makes  the  cost  about  2s.  the 
acre.  In  using  the  machine  after  the  first 
line  is  laid  off  straight  next  the  fence,  the 
workman  continues  to  keep  the  other  lines 
straight  at  the  stated  distance  by  the  mark 
left  on  the  ground  by  the  machine.  The 
seeds  are  put  in  at  4  inches  apart  in  the 
rows,  and  the  quantity  is  varied  by  either 
altering  the  distance  between  the  rows,  or 
increasing  the  number  of  seeds  in  each 
hole,  but  it  is  not  desirable  to  exceed 
three  seeds  in  each  hole.  The  cups  which 
contain  the  seed  are  of  four  sizes,  and  can 
be  easily  removed  or  replaced  by  means  of 
screws.  The  price  of  a  machine  with  six 
depositors,  which  is  the  usual  size,  is £2, 10s. 

3o.)2.  When  a  man  uses  a  small  dibbler, 
a  convenient  mode  of  keepmg  the  lines 
straight  in  sowing  is  this  :— Take  two  long 
lines  and  stretch  them  along  the  side  of 
the  field  to  be  sown,  at  a  determinate  dis- 
tance between  them ;  a  h  and  c  rfare  the  two 
lines  at  a  distance  between  them  of  a  c  and 
hd.    Let  him  dibble  in  the  seed,  along  a  b, 

a _ J 

c -d 

•  f 

9  k 


and,  when  at  b,  let  him  shift  that  end  of  the 
line  from  b  to/,  and  then  dibble  the  seed  in 
from  d  to  c,  where,  let  him  shift  the  end 
of  the  line  at  a  to  e,  which  brings  the  line 
straight  from/ to  e.  Before  starting  with 
the  dibbling  from  e,  let  him  remove  the 
end  of  the  line  at  c  to  y,  and  then  dibble 
the  seed  from  e  to  /  where  he  shifts  the 
end  of  the  line  from  d  to  h,  wliich  brings 
the  line  straight  from  ^  to  k.  Shifting  the 
line  from  /  to  r,  he  proceeds  precisely  as 
he  did  when  at  b,  and  so  on  alternately 
from  one  side  of  the  field  to  the  other. 

3553.  Another  circumstance  which  af- 
fects the  relation  between  the  seeds  sown 
and  the  plants  produced,  is  the  depth  to 
which  the  seed  is  buried  in  the  ground. 
In  ill-ploughed  land,  such  as  in  fig.  286, 
seeds  sown  broad-cast  falling  between  ill- 
assorted  furrows,  sink  to  the  bottom  of  the 
furrow  slice,  where  they  are  buried  so  deep 
as  to  become  dormant  or  lose  their  vitality. 
Seeds  are  very  differently  affected  by 
depth,  some  sorts  germinating  from  a  con- 
siderable depth,  whilst  others  become  dor- 
mant or  die,  if  placed  at  a  comparatively 
small  distance  below  the  surface  of  the 
ground.  I  have  traced  the  stem  of  a  plant 
of  barley  as  far  as  9  inches  below  the  sur- 
face, from  which  depth  it  had  penetrated 
the  ground  from  the  seed  whence  it  sprunir; 
while  oats,  buried  7  inches  deep  in  the 
soil,  will  die.  This  accounts  for  the  ab- 
sence of  oats,  which  have  slipped  down 
between  the  furrow  slices  of  lea,  where 
they  perish.  The  risk  of  thus  losing  the 
seed  sown  on  old  lea,  the  furrow-slices  of 
which  are  difficult  to  be  laid  close  to  each 
other  in  ploughing,  induced  me  to  re- 
commend the  partial  harrowing  of  the 
surfiice  of  ploughed  old  lea  before  the 
seed  is  sown,  (2491.)  The  roots  of  barley 
strike  downwards  a  considerable  deptli, 
which  indicates  that  barley-seed  should 
have  a  deep  seed-furrow,  as  I  recommended 
in  (2689;)  but  the  roots  of  oats  spread  and 
keep  near  the  surface,  like  those  of  the 
Scots  fir  and  the  beech,  and  hence  oats 
thrive  better  upon  shallow  ground  than 
barley. 

3554.  Wheat  possesses  a  property  in  its 
roots  common  to  both  barley  and  oats. 
The  seed  will  bear  to  be  deep  sown — not 
so  deep  as  barley,  but  deeper  than  oats, 
and  not  deeper  than  6  or  7  inches;  and 
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after  the  ;[rerm  has  become  a  stem,  it  puts 
out  auothcr  set  of  roots  about  an  inch  be- 
low the  surface.  The 


Fig.  293. 


deeper  may  be  call- 
ed the  seminal,  and 
the  upper  the  coro- 
nal root  of  the  wheat 


plant, 
shows 
ments 
under 


Fig.  293 
the  arrange- 
of  the  roots 
the  surface, 
where  a  is  the  seed 
with  its  seminal 
roots  c,  and  the  germ 
h  rising  from  it  to 
the  surface  of  the 
ground  at  /,  above 
which  the  stem,  with 
its  leaves,  are  seen. 
About  an  inch  be- 
low the  surface  at  d 
are  formed  the  coro- 
nal roots  e  e,  the 
office  of  which  is  not 
only  to  maintain  the 
plant,  but  to  form 
the  site  from  which 
the  multiplication  of 
the  plants  proceeds 
when  it  sends  forth 
its  tillers.  At  what- 
ever depth  the  seed 
may  have  been  sown, 
from  2  to  5  inches, 
the  coronal  roots  are 
formed  at  one  inch 
at  d,  the  difference 
being  the  length  of 
the  connecting  tube 

a  h,  according  to  the  depth  the  seed  had 

been  deposited. 

355.5.  "  As  the  increase  and  fructifica- 
tion of  the  plant  depends  upon  the  vigorous 
absorption  of  the  coronal  roots,  it  is  no 
wonder  that  they  should  find  themselves 
so  near  the  surface  where  the  soil  is  always 
the  richest.  I  believe  I  do  not  err  when 
I  call  this  vegetable  inst'mct.  In  the 
northern  counties  wheat  is  generally  sown 
late.  When  the  frost  comes,  the  coronal 
roots,  being  young,  are  frequently  chilled. 
This  inconvenience  may, however,  be  easily 
prevented, by  sowing  more  early,  and  bury- 
ing the  seed  deeper.     The  seminal  roots 


\ 


THB  DOUBLE  ROOTS  OP 
DEEP  SOWN  WHEAT. 


being  out  of  the  roach  of  fro.^t,  will  then 
be  enabled  to  send  up  nourishment  to  the 
crown,  by  means  of  the  pipe  of  communi- 
cation." 

3556.  Now  the  form   which  the  plant 
Fig.  '294.  assumes,    when    sown 

near  the  surface,  is  dif- 
ferent from  this,  and 
is  seen  in  fig.  294, 
where  a  is  the  seed 
with  its  seminal  roots  ; 
b  the  pipe  of  commu- 
nication between  them 
and  the  coronal  roots 
c  c,  which  are  a  little 
beneath  the  surface  d. 
The  coronal  root  c  be- 
ing at  a  less  distance 
from  the  surface  than 
before,  the  pijie  of  com- 
munication is  shorten- 
ed to  the  smallest  lon- 
gitude. "  Hence  it  is 
obvious,"  continues  the 
same  writer,  "  that 
SHALLOW  SOWN  WHEAT.  ^vlJeat  sown  superfici- 
ally must  be  exposed  to  the  frost,"  while 
the  life  of  the  plant  is  placed  in  jeopardy 
"from  the  shortness  of  the  pij)e  of  com- 
municati()n,"placing  the  seminal  root  with- 
in reach  of  the  frost.  The  plant,  in  that 
situation,  ])as  no  benefit  from  its  double 
root.  On  the  contrary,  when  the  grain 
has  been  properly  covered,  the  seminal 
and  coronal  roots  are  kept  at  a  reasonable 
distance.  The  crown,  being  well-nourished 
during  the  winter,  sends  up  numerous 
stalks  in  spring.  On  the  tillering  of  the 
corn  the  goodness  of  the  crop  j)rincipally 
depends.  A  field  of  wheat  dibbled,  or 
sown  in  equidistant  rows  by  the  drill,  al- 
ways makes  a  better  appearance  than  one 
sown  with  the  harrow.  In  the  one,  the 
pipe  of  communication  is  regularly  of  the 
same  length,  but  in  the  other  it  is  irregu- 
lar, being  either  too  long  or  too  short."* 

3557.  The  conclusions  which  the  fore- 
going statements  warrant  are  evidently 
these  : — that  the  wheat  sown  before  winter 
should  be  as  deeply  covered  with  earth  as 
to  be  beyond  the  reach  of  injurious  frost, 
say  4  or  5  inches ;  that  in  spring  the 
coronal  roots  will  set  out  from  the  estab- 
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lished  plants  abundance  of  tillers  or  stools; 
that  wheat  sown  in  spring  should  be  lightly 
covered,  little  exceeding  one  inch  ;  that  the 
tillers  or  stools  will  be  few  ;  that  there- 
fore the  autumn  wheat  ought  always  to 
be  dibbled  or  drilled  to  make  the  pipes  of 
communication  long,  and  of  uniform  length; 
that  spring  wheat  may  be  sown  broadcast; 
and  that  autumnal  sown  wheat  should  have 
less  seed  than  that  sown  in  spring. 

3558.  Depth  of  sowing  affects  no  plants 
so  sensibly  as  the  grasses.  The  late  Mr 
Stirling  of  Glenbervie,  near  Falkirk,  made 
the  following  experiments  to  ascertain 
the  depth  which  the  common  grass  and 


clover  seeds  should  be  covered,  to  pro- 
duce the  greatest  number  of  plants.  The 
same  weight  of  seed  was  sown  of  each 
kind,  and  as  different  seeds  differ  in  bulk 
and  weight,  the  numbers  of  each  kind 
differed  materially.  I  think  the  better 
plan  would  have  been  to  have  sown  the 
same  number  of  seeds  of  each  kind,  and 
the  proportion  which  came  up  of  the  plants 
would  have  been  more  easily  ascertained 
than  by  the  method  adopted  by  Mr  Stir- 
ling. Each  kind  of  seed  was  covered  from 
a  quarter  of  an  inch  to  three  inches  of 
depth  in  the  soil.  They  were  sown  on 
the  1st  of  July  and  counted  on  the  1st  of 
August  1844. 


1 

KINDS  OF  SEEDS  EXPERI- 
MENTED ON. 

No.  of 
eeeda 

alto- 
gether. 

COVERED  AT 

No.  of 
plants 

that 
came 

up. 

Propor- 
tion of 
plants 
that 
came 
up. 

inch. 

inch. 

i 
inch. 

1 

inch. 

inch. 

inch. 

inch. 

9 
inch. 

21       2i 
inch. inch. 

2! 
inch. 

3 
inch. 

Perennial  ryegrass,  LoHumperenne, 
Italian  rye  grass,  Lolium  Italicum, 
Cocksfoot,  Dacti/liis  fflameruta, 
Large  fescue,  FeHuca  elatior. 
Meadow  fescue,  Festuca  pratensis. 
Varied    leaved    fescue,    Festtway 

heterophil  la,                            ) 
Hard  fescue,  Festuca  durmsciila, 
Meadow     Fox-tail,    Alopecurus\ 

pratensis,                                  f 
Timothy  grass  or  Meadow  Cats'-  \ 

tail,  Phleutn  pratense  major,  f 
Evergreen  wood   meadow  grass,  \ 

Poa  nevwralis  sempervireru ,  j 
Rib  grass,  Plantago  lanceolata , 
Red  clover,  Trifolium  pratense. 
White  clover,  Trifolium  repens. 
Yellow  clover,  Medicago  lupulina. 

348 
276 
300 
312 
324 

348 

390 

192 

528 

228 

252 
192 
144 
96 

29 
24 
30 
20 

28 

31 
30 
17 

52 

24 

22 
17 
13 
12 

30 
21 
22 
24 

28 

23 
23 
17 

39 

14 

25 
16 
11 
10 

27 
20 
15 
20 
16 
20 
10 
16 

37 

4 

19 
14 
6 

8 

19 

13 
15 
16 
12 

18 

15 

15 

19 

1 

17 
11 

4 
6 

16 
13 
10 
13 
10 

12 

10 

12 

16 

14 
11 
3 

4 

19 
10 

9 
13 

6 

9 
8 
7 

15 

11 

8 
1 
2 

14 
11 

7 
11 

9 

6 
6 
6 

7 

10 
4 

21 
8 
5 
9 
4 

4 

3 

3 

5 

8 
4 

11 

9 
2 
4 

2 

1 
1 
1 

0 
6 

9 
6 

'2 
2 

2 

8 
5 

4 
5 

198 
145 
115 
142 
117 
124 
114 
94 

190 

43 

134 

85 
3S 
42 

.57 
.51 
.38 
.42 
.36 

.35 

.38 

.49 

.36 

.18 

.53 
.44 

.26 
.43 

3900 

358 

303 

241 

181 

144 

118 

90 

65 

37 

21 

14 

9 

1581 

.40 

It  will  be  seen  from  this  table  that  in  only 
three  cases  did  the  number  of  plants  come 
up  exceeding  one  half  of  that  of  the  seeds 
sown,  the  largest  proportion  being  in  that 
of  the  perennial  rye  grass — the  average  of 
the  whole  being  under  one  half,  viz.  "40. 
The  clovers  came  up  in  a  small  proportion, 
particularly  the  white,  which  is  generally 
considered  a  hardy  plant  in  this  climate. 
The  rye  grasses  came  up  much  better 
than  the  clovers.  Of  the  depths,  the  quar- 
ter of  an  inch  covering  gave  the  largest 
return  of  plant.s,  and  16  per  cent  more  than 
half  an  inch;  ami  to  show  that  the  quarter 
of  an  inch  is  the  most  favourable  depth  for 
all  the  seeds,  most  of  them  gave  more 
plants  than  the  seeds  sown,  which  indi- 
cates a  tillering  from  the  roots  before  the 
germ  had    penetrated  the  soil ;    and  this 


may  have  been  induced  in  the  young 
roots,  from  the  seeds  having  been  sown 
in  soil  in  a  green-house,  where  the  tem- 
perature would  be  more  conducive  to 
reproduction  than  that  of  the  open  air. 
This  experiment,  therefore,  though  evi- 
dencing much  loss  of  seed,  shows  a  more 
favourable  result  than  should  be  expected 
in  the  field. 

3559.  The  scanty  braird  obtained  from 
the  large  number  of  turnipseeds  so vvn,  there 
being  about  25)2,600  seeds  of  swedes  sown 
in  the  double  drill  on  every  acre,  while  only 
1.9,360  plants  are  required,  it  has  fre- 
quently occurred  to  me  that  many  of  the 
seeds  are  buried  too  deep  in  the  drill  by 
the  coulters,  and  that  this  circumstance 
mirjht  account  for  the  want  of  sufficient 
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braird  on  strong  soils  in  unfavourable  sea- 
sons, for  even  tliat  small  miinher  of  plants. 
This  point  cannot  be  exactly  ascertained 
in  ordinary  times,  as  it  requires  tlie  con- 
couiitant  circumstances  of  strung  soil  and 
an  unfavourable  season  in  wliicli  to  con- 
duct tlie  experiment;  but  I  made  an  ex- 
periment in  tbe  summer  of  1849,  in  June, 
to  ascertain  tlie  elfects  of  deep  sowing  in 
comparison  with  shallow  in  the  most  favour- 
able circumstances  for  vegetation — a  free 
soil  cherished  in  the  high  temperature  of  a 
vinery.  Seeds  of  swedes,  yellow  Aber- 
deen, and  white  globe  turnips  were  experi- 
mented on,  40  of  each  of  whicli  were 
placed  in  friable  soil  taken  from  under  fine 
old  pasture,  at  1,  2,  3,  and  4  inches  in 
depth  iu  pots,  at  8  o'clock  in  the  even- 
ing of  the  6th  of  June,  and  the  plants 
came  up  at  tbe  time  and  in  nurabei's  as 
follows : — 

Swedes. 


Inches 

Plants 

In 

In  pro- 

in depth. 

came  up. 

days. 

Hours. 

portion. 

From  40  seeds  1 

31 

4 

12 

•77 

2 

29 

5 

18 

•72 

3 

20 

6 

21 

•50 

4 

10 

8 

18 

■25 

Yellow  Aberdee> 

t. 

1 

28 

4 

10 

•70 

2 

25 

4 

18 

•02 

3 

14 

5 

13 

•35 

4 

5 

8 

14 

•12 

White  Globe. 

1 

22 

4 

10 

•55 

2 

18 

4 

13 

•45 

3 

12 

7 

0 

•30 

4 

7 

7 

13 

•17 

On  comparing  these  results  there  will  at 
once  be  seen  the  large  proportion  of  plants 
produced  by  the  seeds  sown  at  1  and  2 
inches  in  depth,  compare<l  with  those  at  3 
and  4  inches.  The  proportion  at  4  inches 
was  so  small  that  it  is  quite  possible  that 
if  the  experiments  had  been  conducted  in 
the  open  air,  instead  of  in  a  warm  vinery 
at  a  temperature  of  about  75°  Fahrenheit, 
no  plants  would  have  appeared  at  all,  since 
those  wliich  did  aj>pear  were  qui:e  puny. 
Of  the  kinds  of  seeds  sown,  the  swedes  gave 
the  most  vigorous  plants,  the.^e  being  al- 
ways the  larijest  sized  seed.  Of  the  other 
two  kimls,  the  white  globe  gave  generally 
the  weakest,  beiuc  the  smallest  sized  seed, 
though    the     yellow    Aberdeen    showed 


greater  weakness  than  it  in  penetrating 
from  4  incites  in  depth.  The  conclusion 
I  would  draw  is,  that  the  seeds  of  the 
swedes  should  not  be  sown  deeper  than  3 
inche.s,  those  of  the  vellow  Aberdeen  2 
inches,  and  of  the  white  globe  I5  inch. 

35fiO.  The  property  of  the  cereal  plants  to  tUler 
or  stoul — that  is,  to  send  up  a  number  of  steins 
from  the  same  root — is  a  valuable  one  in  an  econo- 
mical point  of  view.  But  for  this  property,  when 
the  seeds  of  the  cereals  happened  to  be  much  de- 
.stroyed  by  insects  under  ground,  or  by  the  un- 
favourable state  of  the  ground  or  of  the  air  for 
vegetation,  or  from  the  destructive  effects  of 
frost,  or  when  the  young  plants  are  destroyed 
by  injects  as  they  appear  above  the  surface,  the 
crop  would  be  so  scanty  on  the  ground  that  it 
would  most  probably  be  ploughed  up  by  the  far- 
mer as  profitless,  and  another  substituted  in  its 
stead.  The  extent  of  tillering  depends  on  the 
circumstances  of  soil,  weather,  and  the  space  al- 
lowed the  plant  to  grow  in.  A  free  soil,  admitting 
the  shoots  of  the  radicles  to  penetrate  easily, 
encourages  tillering,  other  circumstances  being 
equal,  more  than  a  stiff  hard  soil.  The  weather 
when  moist  and  warm  promotes  tillering.  Unless 
plants  have  space  tor  their  roots,  or  are  crowded 
together,  they  will  not  tiller.  Tillering  implies  an 
instinctive  faculty  in  plants  to  take  advantage 
of  all  the  food  that  will  support  them,  and  it  is 
strikingly  exemplified  in  the  stronger  plants  in 
a  crowded  state,  overcoming  and  killing  the 
weaker  ones. 

3561.  When  the  cereal  plants  find  abundance 
of  room  in  which  to  shoot  their  radicles  around, 
they  do  so  vigorously,  with  an  apparent  deter- 
mination to  occupy  it  to  the  exclusion  of  other 
plants  ;  but  when  they  are  not  crowded  together, 
and  are  not  more  numerous  than  to  occupy  the 
ground  fully,  they  exhibit  no  tendency  to  tiller. 
The  question  which  such  an  observation  gives 
^i^e  to  is,  Whether  it  is  better  to  allow  few  plants 
to  fill  the  ground  by  tillering,  or  to  fiil  the  ground 
at  once  with  the  requisite  number  of  plants  ? 
The  answer  to  this  question  must  be  given 
conditionally.  In  naturally  fertile  soils,  and 
in  those  rendered  fertile  by  art,  tillering  will 
take  place,  and  should  be  encouraged,  as  the 
straw  and  ears  of  tillered  plants  are  much 
stronger  and  larger  than  iho»e  of  single  ones. 
In  such  a  coiniitioii  of  soil,  a  small  quantity  of 
seed  will,  therefore,  suffice,  even  in  early  spring,  as 
it  IS  in  that  season  alone  that  tillering  takes  place 
in  a  sensible  degree  ;  but  then  the  seed  must  not 
be  sown  so  deep,  or  so  late,  as  to  deprive  the 
plant  of  the  time  required  by  its  tillering  to 
occupy  the  ground  fully.  The  extent  of  tillering 
is  sometimes  remarkable.  Colonel  Le  Couteur 
mentions  a  downy  variety  of  wheat  which  tillers 
to  the  extent  of  32  plants,*  and  from  5  to  10 
stems  are  a  very  common  tillering  for  ordinary 
varieties  of  wheat.  Barley  has  also  tillered  as 
much  as  wheat,  though  generally  this  species  of 
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grain  shows  less  tendency  to  do  so  th;jin  either 
wheat  or  oats,  the  last  indicating  fully  as  strong 
a  tendency  as  wheat.  In  weak  soils,  and  in  those 
in  low  condition,  the  tendency  to  tiller  is  mnch 
checked,  each  plant  being  as  if  conscious  of  the 
inability  of  the  soil  to  support  more  than  itself. 
Hence  the  practice  is  to  sow  more  seed  in  low 
than  in  high  conditioned  land,  and  yet  ability  to 
support  the  larger  quantity  of  seed  is  just  the 
reverse.  Still,  what  can  the  farmer  do  than  af- 
ford the  soil  as  much  seed  as  will  certainly  pro- 
duce as  many  plants  as  will  occupy  the  soil 
fully?  It  would  be  imprudence  in  him  were  he 
to  act  otlierwise,  though  a  large  proportion  of 
the  seed  should  be  ultimately  lost.  The  best  way 
for  him  to  escape  from  such  a  dilemma  is  to  put 
the  soil  in  high  condition,  and  reap  the  advantages 
derivable  from  tillering.* 

3562.  The  great  loss  in  plants  compared  to 
the  numbers  of  seed  sown,  may  be  accounted 
for  from  natural  causes.  Birds  pick  up  seeds 
exposed  on  the  surface  after  broadcast  sowing. 
Many  vermin,  such  as  the  rabbit,  devour  the 
young  germ  as  it  penetrates  the  soil,  and  many 
insects  subsist  in  the  grub  state  on  the  stems  and 
roots  of  young  plants  ;  but  I  suspect  that  most 
of  the  seed  destroyed  is  so  by  insects  before 
it  germinates.  We  have  seen  how  much  of  the 
ingredient  of  the  seed  is  converted  into  grape- 
sugar,  just  at  the  germination  of  the  radicle 
(3512;)  and  as  every  living  animal  is  fond  of  sugar, 
it  is  natural  in  the  very  numerous  coleopter- 
ous insects  which  inhabit  the  soil,  especially  in 
spring,  when  the  insect  creation  generally  bursts 
into  active  life,  to  revel  on  the  large  quantity  of 
sweet  food  presented  to  them  at  the  time  they 
are  most  in  want  of  food — in  the  grub  state. 
The  myriads  of  voracious  grubs  existing  on  the 
grain  sown,cannotbut  have  a  sensible  effect  on  the 
limited  quantity  consigned  to  the  soil.  Were  it  not 
lorthe  quickness  of  germination  and  vegetation,  it 
is  quite  possible  that  all  the  seed  sown  might 
thus  be  devoured  ;  and  accordingly  we  find 
that,  whenever  the  weather  is  such  as  to  retard 
germination,  the  largest  quantity  of  the  seed  is 
lost,  even  although  that  state  of  weather  also 
tends  to  retard  the  development  and  suppress 
the  numbers  of  the  insect  race. 

3563.  A  mode  of  drilling  wheat  similar  in 
effect  to  ribbing  with  the  small  plough,  (2628  and 
2630,)  is  accomplished  with  the  commun  plough 
and  a  sivgle  horse,  and,  if  necessary,  any  species 
of  dry  manure  may  be  deposited  in  the  furrow. 
The  seed  is  dropped  out  of  a  hopper  placed  in 
the  bosom  of  the  plough,  the  quantity  of  which 
is  regulated  by  a  grooved  axle,  made  to  revolve 
by  a  small  wheel,  which  receives  its  motion  by 
being  carried  along  the  ground  with  the  plough. 
Tlie  immediate  effect  of  the  operation  is  to  cover 
the  seed-wheat  with  the  plough-furrow,  which 
prevents  its  being  thrown  out  by  the  frost  in 
spring  in  soft  and  spongy  land,  and  to  cause  the 
crop  to  grow  in  rows  9  inches  apart.  The  pul- 
verised manure  is  sown  at  the  same  time  and  in 


the  same  manner  as  the  seed,  out  of  the  same 
hopper,  in  which  a  division  is  made  to  separate 
the  seed  from  the  manure;  and  both  fall  through 
spouts,  one  placed  behind  the  other.  The  ad- 
vantages resulting  from  this  mode  of  sowing 
wheat  on  spongy  soil  are,  that  the  horse  does 
not  tread  on  the  seed,  and  the  seed  requires  no 
covering  in  with  the  harrow;  but  the  state  of  the 
soil  for  whicli  this  method  of  sowing  is  adapted 
would  be  entirely  changed  by  thorough  draining.f 

3564.  A  mode  of  saving  seed  to  a  greater 
degree  than  by  dibbling  and  drilling,  is  by  trans- 
plantation. This  is  done  by  sowing  a  small 
portion  of  ground  with  seed  early  in  the  season, 
taking  up  the  plants  as  they  grow,  dividing  them 
into  single  plants,  and  transplanting  them.  By 
thus  dividing  the  plants,  as  they  tiller  into  single 
plants,  at  four  periods  of  the  season,  a  very  small 
quantity  of  seed  will  supply  as  many  plants  as 
would  cover  a  large  extent  of  ground.  Though 
wheat  no  doubt  bears  transplanting  very  well, 
yet  as  the  scheme  implies  the  use  of  much  ma- 
nual labour,  it  is  questionable  if  it  will  repay 
the  expense.  The  proposed  method  has  been 
tested  by  experiment,  and  the  question  of  com- 
parative expense  stands  thus : — Suppose  440 
grains  of  wheat  are  sown  on  the  1st  of  July, 
and,  on  the  supposition  that  every  seed  germi- 
nates, by  the  beginning  of  August  each  seed  will 
afford  4  plants,  or  in  all,  .         1,760  plants. 

At  the  end  of  August  these  will 

produce  .         .         .         5,280 

In  September  these  again     .       14,080 

And  in  November  these  last  will 

produce  .         .         .       21,120      ... 

The  time  occupied  in  sowing  the  440  grains,  and 
dividing  and  transplanting  the  produce  of  them, 
stands  thus  : — 

Hours.  Min. 
fo"wng.}      •        •        •        •        ^0  grains        0        20 
be"gfnnlg,)'^'''"Sup        .        440  plants,      0        20 

dividing  into  .  1,760  ..  1  10 

planting           .  1,760  ..  3  30 

August,  end,  taking  up        .  1,760  ..  1  28 

dividing  into  .  5,2S0  . .  3  30 

planting          .  5,2S0  ..  10  33 

September,    taking  up        .  5,280  . .  4  24 

dividing  into  .  14,080  . .  9  23 

planting          .  14,0S0  ..  2S  9 

November,     tiiking  up        .  14,080  ..  11  44 

dividing  into  .  21,120  ..  14  4 

planting          .  21,120  ..  42  14 


Equal  to  13  days,  4  hours'  work,  at  10  hours  a 
day.  Of  tliese  say  134  days,  5  days  may  be 
reckoned  for  women  and  boys  occupied  in  taking 
up  and  dividing  the  plants,  which,  at  lOd.  per 
day,  will  cost  4s.  2d,  The  remaining  8i  days 
are  for  men  transplanting,  at  10s.  per  week,  or 
Is.  8d.  a  day,  which  will  cost  14s.  2d.  more  ; 
both  18s.  4d,  [ler  acre.  The  seed  for  the  plants, 
half  a  bushel  at  44s.  the  quarter,  or  5s.  6d.  the 
bushel,  would  cost  2s.  9d.  Tlie  entire  cost 
would  be  £1,  Is.  Id.  The  saving  of  seed  from 
the  ordinary  quantity  sown  would  be  the  diffe- 
rence of  cost  between  half  a  bushel  and  three 


*  Brithh  Farmens'  Magazine,  No.  vi.  old  series,  p.  15,  1827. 
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bushels,  or  13s.  9d.  So  that  the  loss  on  the 
trauspbnting  oversowing  would  be  7s.  4d.  "  In 
my  opinion,"  says  Mr  Palmer,  the  experimenter, 
'•  the  only  way  of  executing  this'  plan  is  to  dibble 
in  the  seed.  '2  grains  in  a  hole,  about  4  inches 
from  each  other,  the  plants  to  be  taken  up  when 
they  are  in  a  proper  state,  and  divided  into  5, 
whicli  would  be  as  many  on  an  average  at  tliat 
time  as  could  skilfully  be  made,  and  then  planted 
out  at  once,  where  they  are  to  remain,  thus 
getting  rid  of  all  the  intermediate  dividings."  * 

3565.  Suppose  this  method  were  adopted,  the 
number  of  grains  of  wheat  required  for  1  rood 
would  be  391,040,  which  would  be  about  half-a- 
bushel,  at  a  cost  of  "is.  9d.;  and,  consequently, 
about  half-a-bushel  of  wheat  will  plant  1 95,520 
holes.  If  eacli  hole  gives  5  plants  on  an  ave- 
rage, which  may  be  reasonably  expected,  there 
would  be  at  the  disposal  of  the  farmer  about 
977,G00  plants,  a  quantity  sufficient  to  plant  3 
acres  at  18  inches  apart.  To  limit  the  time  for 
planting  so  many  plants,  suppose  they  are  taken 
up,  separated,  and  planted  again  by,  say,  25  per- 
sons taking  up,  dividing,  and  supplying  '25  plant- 
ers, in  all  50  persons,  and  allowing  each  planter 
to  plant  5280  per  day^ — suppose  it  wholly  done  by 
boys  and  girls  at  6d.  per  day — they  would  take  7 
days  to  do  it  in.  The  cost  of  transplanting  the 
3  acres  would  thus  be  £8, 15s.  Wheat-seed  for  3 
acres,  sown  in  the  usual  way  of  3  bushels  to  the 
acre,  would  cost  £2,  9s.  6d.  at  44s.  the  quarter. 

The  whole  matter  would  staad  thus  : — 
Cost  of  half  bushel  of  wheat. 
Cost  of  dibbling  quarter  of  acre. 
Cost  of  transplanting  3  acres, 


Cost  of  sowing  3  bushels  of  wheat. 
Loss  on  transplanting  3  acres. 
Or  £2,  3s.  2d.  the  acre. 


ON  REPAIRING  THE  FENXES  OF  PASTURE 
FIELDS. 

3566.  Having  placed  in  tlie  ground  tlie 
seeds  of  all  the  crops  which  will  he  ma- 
tured in  the  course  of  the  following 
autumn,  vre  must  now  bestow  some  at- 
tention on  the  treatment,  during  summer, 
of  the  live  stock,  for  whose  special  use  are 
those  crops  of  roots,  and  straw,  and  forage, 
the  culture  of  which  has  hitherto  occupied 
our  time  and  skill.  The  live  stock  are 
supported  in  summer  chiefly  on  pasture 
grasses  and  forage  plants.  We  shall  lirst 
consider  the  management  of  pastures,  as 
they  come  first  into  use,  and  then  we  shall 
treat   of  the    forage   plants  ;   but   before 


£0 

2 

9 

0 

1 

3 

8 

15 

0 

£8 

19 

0 

2 

9 

6 

£6 

9 

6 

taking  possession  of  the  pasture  fields,  it  is 
necessary  to  inspect  the  state  of  the  fences 
enclosing  them,  and  to  put  them  into  such 
repair  as  to  offer  no  temj)tation  to  the  stock 
to  scramble  through  neglected  gaps,  to  the 
injury  not  only  of  the  fence,  hut  of  tiiem- 
selves.  Sometimes  a  good  deal  of  W(»rki3 
required  to  put  grass-fields  in  a  proper 
state  for  the  reception  of  stock,  owing 
principally  to  the  nature  of  the  soil,  and 
partly  to  the  state  of  the  weather. 

3567.  On  every  kind  of  soil,  the  small 
stones  lying  upon  the  pasture  should  be 
gathered  by  the  field-workers,  and  carted 
away  for  the  use  of  drains,  or  to  be  broken 
into  metal  for  the  farm-roads.  It  may 
happen  that  the  throng  of  other  field-work 
may  prevent  the  assistance  of  horses  and 
carts  being  given  for  this  purpose,  in  which 
case  the  stones  should  be  gathered  together 
in  small  heaps  upon  the  furrow-brow  of 
every  other  single  ridge ;  but  in  doing  this, 
it  should  be  remembered  that  many  such 
heaps  of  stones  occupy  much  ground,  and, 
of  course,  prevent  the  growth  of  as  much 
grass,  so  that  it  is  much  better  practice  to 
cart  them  away  at  once,  although  the 
gathering  should  be  delayed  for  a  few 
days,  and  even  after  the  stock  have  been 
put  into  the  fields.  When  carts  are  used, 
the  stones  are  thrown  directly  into  them; 
whereas,  in  making  heaps,  they  re<piire 
to  be  carefully  put  together,  which  wastes 
time,  and  they  have  to  be  removed  after 
all.  Some  fanners  are  regardless  of 
gathering  the  stones  from  the  grass-fields 
to  be  pastured;  while  all  acknowledge 
that  those  for  hay  ought  to  be  cleared  of 
stones  to  save  the  scythes  from  injury 
when  cutting  the  grass.  On  clay  soils  few 
or  no  stones  are  found,  and  in  wet  weather 
no  cart  should  be  allowed  to  go,  or  stones 
be  gathered,  on  new  grass  on  any  soil. 

3568.  Every  field,  whether  of  new  or 
old  grass,  should  be  rolled  with  the  smooth 
roller,  fig.  222,  some  time  before  the 
stock  enter  it;  and  it  is  clear  that  the 
ground  cannot  receive  all  the  benefits  of 
rolling  as  louif  as  stones  are  allowe>l  to 
remain  on  its  surface.  The  best  time  for 
rolling  is  when  the  surface  is  rfr?/,  not 
when  hnril  as  well  as  dry  ;  for  when  grass, 
particularly  young   grass,  is  rolled  in  a 
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wet  state,  it  becomes  bruised  and  black- 
ened, but,  when  dry,  it  is  elastic,  and 
able  to  bear  the  pressure  of  the  roller 
without  injury.  Light  land  will  bear 
rolling  at  any  time  when  the  surface  is 
dry ;  but  plants  are  liable  to  be  bruised  at 
all  times  between  the  roller  and  hard  clods 
on  clay  land,  and  such  land  in  a  soft  state 
becomes  hardened  or  encrusted  by  rolling. 
The  rolling  of  heavy  land  thus  requires 
consideration  ;  but  a  good  criterion  of  its 
being  in  a  fit  state  for  the  roller,  is  when 
the  clods  crumble  easily  with  the  pressure 
of  the  foot,  and  do  not  press  flat,  or  enter 
whole  into  the  soil.  The  rolling  is  always 
given  across  the  ridges,  (2475.)  After 
rolling,  the  grass  is  found  to  grow  rapidly, 
if  the  weather  is  at  all  favourable. 

3569.  While  the  surface  of  the  field  is 
thus  preparing  for  the  reception  of  stock, 
the  hedger  should  be  engaged  in  repairing 
the  fences  of  thorn  hedges.  In  this  he  is 
frequently  assisted  by  the  shepherd,  and 
in  case  of  no  professed  hedger  being  on 
the  farm,  the  shepherd  himself  undertakes 
the  duty.  The  repairing  chiefly  consists 
in  filling  up  gaps,  which  are  rendered 
fencible  by  drawing  a  thorn  branch  be- 
tween the  hedge  roots,  or  by  driving  a 
couple  of  stakes  into  the  face  of  the  hedge- 
bank  behind  the  gap,  and  nailing  2  or  3 
short  railsonthem,  or  inwattling  them  with 
branches  of  trees  or  of  thorn,  or  by  setting 
a  dead  hedge  upon  the  hedge-bank.  There 
should  nothing  be  placed  in  the  gap,  as  is 
often  done,  to  the  prevention  of  the  lateral 
extension  of  the  thorn-plants  on  either 
side  to  fill  it  up,  which  the  shoots  will 
do  in  time  in  a  narrow  gap.  A  wide  gap 
may  require  to  be  filled  up  with  liv- 
ing plants,  or  with  layers  from  the  hedge 
on  both  sides.  Every  gateway  in  a  field, 
not  required  for  the  season,  should  be 
filled  up  with  a  dead  hedge. 

3570.  Stone-fences  should  be  repaired 
by  a  dry  ston^  mason,  and  all  they  re- 
quire is  chiefly  the  replacing  of  some 
cope-stones,  and  the  rebuilding  of  any 
stones  in  the  walls,  that  may  have  been 
driven  down  by  violence.  It  is  seldom 
that  the  stones  so  driven  down  will  repair 
the  dilapidations,  so  that  a  few  fresh  ones 
should  be  laid  down  at  the  gaps  for  the 
use  of  the  mason.  Every  gateway  not 
required  for  the  season  should  be  built  up. 

VOL.  II. 


The  stones  left   on   making  the  repairs 
should  be  immediately  removed. 

3571.  In  making  repairs  in  all  sorts  of 
fences,  it  should  be  borne  in  mind  to  keep 
a  passage  for  the  shepherd  from  field  to 
field  when  looking  after  his  flock.  Such 
facilities  are  afforded  by  leaving  small 
openings  at  the  corners  of  fields,  or  by 
placing  wooden  stiles  across  the  fence ;  and 
it  is  better  for  the  fences  that  these  are 
made  at  once,  than  that  the  shepherd  should 
have  afterwards  to  make  them  for  himself. 
He  is  the  best  judge  of  where  they  should 
be  placed,  in  the  short  cuts  to  be  taken 
from  field  to  field. 

3572.  Besides  the  fences,  the  gates  of 
grass-fields  require  inspection  and  repairs, 
so  as  they  may  be  put  into  a  useful  state 
for  the  season.  "When  a  post  is  broken, 
or  a  bar  awanting,  a  new  one  should  be 
supplied  by  the  carpenter,  and  the  iron- 
work should  be  repaired  by  the  smith. 

3573.  The  most  convenient  position  for 
a  gate,  for  easy  entrance  into  and  egress 
from  a  field,  is  at  the  end  of  one  or  both 
headridges,  which  are  always  regarded  as 
the  boundaries  of  fields. 

3574.  Field-gates  should  always  be 
made  to  fold  back  upon  a  fence,  to  open 
beyond  the  square,  and  not  to  shut  of 
themselves.  When  they  shut  of  them- 
selves, and  are  not  far  enough  pushed 
back  when  opened,  they  are  apt  to  catch 
the  wheel  of  a  cart  when  passing,  and  to 
be  broken,  or  the  post  to  be  snapped  as- 
under by  the  concussion  ;  and  as  self-shut- 
tinggates  are  often  left  unfastened  by  people 
who  pass  through  them,  requiring  greater 
attention  than  is  usually  bestowed  on  such 
matters,  the  stock,  particularly  young 
horses,  which  seem  to  take  delight  to  loiter 
about  gates,would  then  escape  from  the  field. 
Young  horses  loiter  about  gates  to  rub 
against  them,  to  prevent  which  it  is  neces- 
sary to  wattle  thorns  into  the  bars. 

3575.  I  have  found  an  excellent  plan 
of  fixing  a  hanging  post  is  to  dig  as  nar- 
row a  hole  as  is  practicable  for  the  pur- 
pose, 3  feet  deep,  and  at  the  bottom  lay  a 
flat  stone  of  about  15  inches  square,  and 
7  or  8  inches  thick,  through  the  centre  of 
which  is  cut  a  hole  of  8  or  9  inches  in 
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diameter,  to  take  in  the  lower  end  of  the 
post,  dressed  with  the  axe  to  fit  the  hole. 
Earth  alone  is  then  put  in  spadefuls  into  the 
hole,  and  made  firm  around  the  post  with  a 
rammer  up  to  the  surface  of  the  ground, 
in  which  is  sunk  the  stone,  at  the  edge  of 
the  upper  face  of  which  the  heel-post  of  the 
gate  is  made  to  rotate  in  a  shallow  hollow 
made  to  fit  it.  Fig.  295  shows  the  different 
Fig.  295. 
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SSCURS  MODE  OF  FASTEMNli  THE  HaNGIXG-POST 
OP  A  FIELD-GATE. 

parts  of  this  mode  of  fastening  the  hang- 
ing-posts of  field-gates;  where  a  b  \s  the 
hole  into  which  the  post  d  is  sunk,  and  c 
the  stone  in  the  hole  e,  of  which  the  end  of 
the  post  is  inserted  and  secured.  Water 
passing  through  the  stone,  the  end  of  the 
post  will  be  preserved ;  and  further  so  by- 
being  in  the  bark,  smeared  with  coal  tar, 
and  the  upper  part  d  is  planed  and  paint- 
ed. The  earth  is  rammed  hard  into  the 
pit  a  6  to  the  surface  of  the  ground,  in 
which  is  sunk  at /a  stone,  on  which  the 
heel-post  of  the  gate  rotates.  Part  of 
the  hedge  fence  of  the  field  in  which  the 
gate  is  placed  is  shown,  as  also  the  crook 
on  which  the  gate  is  hung,  in  the  gate-post 
above  d. 

3576.  Every  pasture-field  should  be  pro- 
vided with  one  good  rubhing-post  stand- 
ing 6  feet  in  height  above  the  ground.  It 
should  not  be  so  rough  as  to  injure  the 
skins  of  the  animals,  or  so  smooth  as  not 
to  titulate  the  skin.  Perhaps  the  best 
material  for  a  rubbing-post  is  the  trunk 


of  a  spruce  tree,  with  the  branches  sawn  off 
square,  not  quite  close  to  the  trunk,  and  the 
stubs  thus  left  are  rubbed  smooth  by 
scratching. 


ON  THE  DISPOSAL  OP  THE  FAT  SHEEP. 

3577.  When  last  treating  of  sheep, 
in  regard  to  the  lambing  of  ewes,  we  left 
the  ewes  and  lambs  upon  the  young  grass, 
(2555,)  at  which  time  the  sheep  were  feed- 
ing on  turnips,  in  the  manner  described  in 
the  early  part  of  winter  (940) ;  and  they 
continue  there  until  all  the  turnips  allotted 
to  them  are  consumed. 

3578.  When  the  turnips  allotted  them 
are  all  consumed,  and  the  time  has  arrived 
for  the  last  of  the  turnip  land  to  be 
ploughed  up  for  barley,  (2685,)  the  hogga 
receive  a  change  of  treatment.  The 
wether-hoggs  are  either  sold  to  the  dealer 
off  the  turnips,  or  put  to  grass  till  shorn 
of  their  wool,  and  then  disposed  of.  The 
circumstance  that  determines  which  of 
these  ways  they  should  be  treated,  is  the 
state  of  the  wool  and  mutton  markets. 
If  you  find,  on  examination,  that  the  hoggs 
are  in  a  condition  to  realise  as  much 
money  off  the  turnips  as  they  probably 
will,  after  being  kept  a  month  longer  on 
grass,  and  washed  and  shorn,  it  is  more 
profitable  to  dispose  of  them  at  once  ;  and 
besides  this,  should  you  fear  the  extent  of 
grass  to  prove  insuflicient  to  sui)port  them 
in  improving  condition  till  they  are  shorn, 
a  necessity  exists  for  jiarting  with  tliera 
immediately  off  the  turnips.  But  should 
you  find  the  grass  able  to  maintain  them 
in  condition,  and  that  the  wool  market  will 
probably  be  brisk,  it  would  be  advisable  to 
retain  and  shear  them. 

3579.  If  you  determine  on  selling  the 
wethcr-hoggs,  you  should  first  ascertain 
their  value  ;  and  in  attempting  this  you 
will  perceive,  that  a  sheep  wearing  its 
coat  of  wool  cannot  be  subjected  to  the 
ordinary  rules  of  measurement ;  nor  can 
its  true  weight  be  found  by  weighing  it 
alive,  since  the  weight  of  the  wool  enters 
as  a  disturbing  element  into  the  calcula- 
tion, and  the  value  of  that  material  de- 
pends on  very  difi'erent  circumstances  from 
that  of  mutton.  A  new-shorn  slieei)  may 
be  either  weighed  or  measured,  and  its 
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value  ascertained  very  nearly.  Tlie  eye 
and  the  hand  alone  must  be  employed  to 
judge  of  the  value  of  a  rouirh  sheep,  and 
no  more  certain  way  of  acquiring  a  correct 
judgment  of  the  weight  exists  than  by 
handling  it,  except  by  slaughtering  one 
of  average  size  and  weighing  the  four 
quarters. 

3.580.  Hoggs,  wdien  put  on  turnips  in 
winter,  are  generally  lean  ;  for  although 
they  had  been  in  good  condition  as  lambs 
when  weaned  from  their  motliers  in  sum- 
mer, their  growth  in  stature  is  so  rapid, 
that  their  flesh  is  but  little  intermixed  with 
fat.  For  the  first  few  weeks  on  turnips, 
and  in  the  most  favourable  circumstances 
as  to  quality  of  food,  warmth  of  shelter, 
dryness  of  land,  and  pleasantness  of 
Treather,  they  make  no  apparent  advance- 
ment in  condition  ;  they  rather  seem  to 
fall  off,  the  wool  looks  collapsed,  and  in- 
dicates a  tendency  to  delicacy  in  the  sheep, 
in  consequence,  I  suppose,  of  the  turnips 
operating  medicinally  on  their  constitution 
as  an  alterative,  if  not  as  a  laxative.  But 
immediately  after  that  trying  period  for 
young  sheep,  particularly  trying  in  bad 
weather,  has  passed,  when  the  grass  has 
been  got  rid  of,  and  the  stomach  and  in- 
testines have  become  accustomed  to  the 
more  solid  food  of  the  turnij),  their  im- 
provement is  marked,  the  wool  seems 
longer  and  fuller,  the  carcass  fills  out,  the 
eyes  become  clear  and  full,  and  the  gait 
firm  and  steady.  They  then  thrive  rapidly, 
and  the  more  so  the  drier  the  weather. 

3.581.  The  formation  of  fat  in  a  sheep 
placed  to  be  fattened,  commences  in  the 
inside,  the  net  of  fat  enveloping  the  intes- 
tines being  first  formed,  and  a  little  fat 
deposited  around  the  kidneys.  After  that, 
the  fat  makes  its  appearance  on  the  outside, 
and  first  upon  the  end  of  the  rump  at  the 
tail-head,  whence  it  moves  along  the  back, 
on  both  sides  of  the  back-bone,  to  the  neck, 
spreading  out  to  the  bend  of  the  ribs.  It  is 
then  deposited  between  the  muscles,  par- 
allel with  the  cellular  tissue.  Meanwhile 
it  is  covering  the  lower  round  of  the  ribs 
descending  to  the  flanks,  until  the  two 
sides  meet  under  the  belly,  from  whence 
it  proceeds  to  the  breast  in  front,  and  to 
the  cod  behind,  filling  up  the  inside  of  the 
fore  legs  and  thighs.  While  all  these 
depositions  are  proceeding  on  the  outside, 


the  progress  of  the  inside  has  increased, 
until  a  fattening  disposition  has  been  en- 
couraged by  the  acquired  condition;  and 
the  result  is,  that  the  space  between  the 
intestines  and  loin  is  filled  up  with  net  and 
kidney  fat.  By  this  time,  the  cellular 
spaces  around  each  fibre  of  muscle  has 
received  its  share,  and  the  fat  deposited 
there  in  quantity  gives  the  meat  the 
■marbled  appearance.  The  interfibrous 
spaces  are  the  last  to  receive  the  fat ;  but 
after  the  deposition  has  begun,  every 
other  part  simultaneously  receives  its  share, 
the  back  and  kidneys  receiving  the  most, 
the  former  becoming  nicked,  that  is,  the 
fat  is  felt  through  the  skin  to  be  divided 
into  two  portions,  from  the  tail-head  along 
the  back- bone  to  the  top  of  the  shoulder, 
the  tail  becoming  thick  and  stiflT,  the  top 
of  the  neck  broad,  the  lower  part  of  each 
side  of  the  neck  towards  the  breast  full, 
and  the  hollows  between  the  breastbone 
and  the  inside  of  the  fore-legs,  and  between 
the  cod  and  the  inside  oi  the  thighs,  com- 
pletely filled  up.  When  in  this  state,  the 
sheep  is  said  to  he  fat  or  ripe. 

3582.  When  the  body  of  a  sheep  is  en- 
tirely overlaid  with  fat,  it  is  then  in  the 
most  valuable  state  as  mutton;  but  few 
sheep  lay  on  fat  equally  over  their  body — 
one  lays  the  largest  proportion  on  the 
rump,  another  on  the  back,  a  third  on  the 
ribs,  a  fourth  on  the  flanks,  a  fifth  on  the 
parts  adjoining  the  fore-quarter,  a  sixth  on 
those  of  the  hind-quarter,  a  seventh  lays 
on  more  fat  on  the  inside,  and  an  eighth 
more  on  the  outside.  Out  of  so  many  parts, 
combining  any  two  or  more  together,  you 
may  expect  to  find,  in  a  lot  of  fat  sheep, 
a  considerable  variety  of  condition ;  yet 
any  one  sheep  is  as  ripe  in  its  own  way  as 
any  other. 

3583.  Taking  these  data  for  your  guide, 
you  wnll  be  able,  by  handling,  to  judge  the 
condition  of  a  sheep  in  its  progress  towards 
ripeness.  A  ripe  sheep,  however,  is  easily 
known  by  the  eye,  by  the  fulness  exhibited 
in  all  its  external  parts.  It  may  exhibit  a 
deficiency  of  fat  in  some  parts,  but  you 
easily  perceive  that  those  parts  will  never 
become  so  ripe  as  others  ;  and  the  defici- 
ency arises  no  doubt  from  some  constitu- 
tional defect  in  the  animal,  because,  other- 
wise, no  reason  should  exist  why  every 
part  should  not  be  alike  ripe.     The  coudi- 
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tion  of  a  slieep  obviously  not  ripe  cannot 
altogether  be  ascertained  by  tlie  eye  :  it 
mu!^t  he  hai}dled — subjected  to  tlie  scrutiny 
of  tiie  hand.  Now  the  hand  scrutinises 
by  discretion.  A  full-looking  sheep  need 
not  be  handled  on  the  rump,  as  it  would 
not  seem  full  elsewhere  until  fat  had  been 
deposited  there.  A  thin-looking  sheep 
shoidd  be  handled  on  the  rump;  and,  if  no 
fat  is  felt  there,  it  is  useless  handling 
elsewhere,  since  none  exists.  Between 
these  two  extremes  of  condition,  every 
variety  may  be  met  with  ;  on  which  ac- 
count examination  by  the  hand  is  the  rule 
to  judge  a  fat  sheep,  that  by  the  eye 
alone  the  exception  ;  but  the  hand  is  much 
ji--i-"od  by  the  eye,  whose  acuteness  detects 
ilo()  •iciicies  and  redundancies  at  once.  In 
handling  a  sheep,  the  points  of  the  fingers 
are  chiefly  employed,  and  the  accurate 
knowledge  conveyed  by  them,  through 
practice,  of  the  real  state  of  the  condition 
is  truly  surprising,  and  conveys  a  convic- 
tion to  the  mind  of  an  intimate  relation 
existing  between  the  external  and  internal 
condition  of  an  animal.  So  intimate  is 
this  relation,  that  the  practical  maxim,  in 
the  judging  of  stock  of  all  kinds,  has  long 
been  established,  that  no  animal  will  ap- 
pear ripe  to  the  ei/e,  unless  as  much  fat 
had  previously  been  laid  on  in  the  inside 
as  its  constitutional  habit  will  allow.  The 
application  of  the  rule  is  easy — whenever 
fat  is  seen  or  felt  on  the  outside,  the  inside 
had  previously  received  a  deposition.  In 
tracing  the  progress  of  the  fat  on  the  out- 
side, a  relation  also  exists  between  the 
parts.  Thus,  when  you  find  the  rump 
nicked  on  handling,  you  expect  to  find  fat 
on  the  back ;  when  you  find  the  back 
nicked,  you  expect  the  fat  to  have  pro- 
ceeded to  the  top  of  the  shoulder  and  over 
the  ribs;  and  when  you  find  the  top  of  the 
shoulder  nicked,  you  expect  to  find  fat 
upon  the  neck,  and  on  the  under  side  of 
the  belly.  To  ascertain  its  existence  be- 
low, you  will  have  to  turn  the  sheep,  which 
is  done  by  setting  it  upon  its  rump,  with 
its  back  inclining  against  your  legs, 
and  its  hind-feet  pointing  upwards.  In 
this  position  you  feel  and  see  whether  or 
not  the  breast  and  thighs  are  completely 
filled  up.  Still  the  criterion  to  know 
the  real  state  of  the  inside  of  the  sheep 
—the  largeness  of  the  mass  of  fat  on 
the  kidneys,  weight  of  net,  and  thick- 
ness  of    layers   between    the   abdominal 


muscles — is  the  thickness  of  the  flank,  the 
fulness  of  the  breast,  fulness  from  shoulder 
to  shoulder  across  the  neck  ;  stiffness 
and  thickness  of  the  root  of  the  tail,  and 
breadth  of  the  back  of  the  neck.  Hence 
the  sole  object  of  feeding  sheep  on  turnips 
is  to  \viy  fat  upon  every  bundle  of  fleshy 
fibres,  called  muscles,  which  are  capable  of 
acquiring  it;  for  as  to  bone  and  n)uscle, 
these  increase  in  weight  and  extent  inde- 
pendently of  fat,  and  fat  only  increases 
the  thickness  of  the  muscles. 

3584.  I  have  spoken  of  the  turning  of 
a  fat  sheep,  which  is  done  in  this  way. 
Standing  on  the  near  side  of  the  sheep,  or 
its  left  side,  j)ut  your  left  hand  under  its 
chin,  and  seize  the  wool  there,  if  rough — if 
otherwise,  the  skin ;  place  your  knees, 
still  standing,  against  its  ribs,  then  lean 
forward  a  little,  extend  your  right  arm 
over  the  far  loin  of  the  sheep,  and  get  a 
firm  hold  of  its  flank,  by  the  wool  and 
skin,  as  far  down  as  you  can  reach. 
Lift  the  .sheep  fairly  oflf  the  ground,  with 
the  assistance  of  your  arms  and  knees,  and 
then  turn  its  body  towards  you  upon  your 
left  knee  placed  under  its  near  ribs,  and 
drop  it  upon  its  rump  on  the  ground  with 
its  back  to  you,  and  its  hind-feet  sticking 
out  and  away  from  you.  This  is  an  act 
which  really  requires  strength,  such  that, 
if  you  cannot  lift  the  sheep  off  the  ground, 
you  cannot  turn  it;  but  practice  teaches  a 
sleight  in  doing  it,  beyond  mere  physical 
strength.  The  art  consists  in  jerking  the 
sheep  off  its  feet  at  once,  before  it  suspects 
what  you  are  going  to  do;  for,  when  it 
suspects,  it  is  surprising  how  it  contrives 
to  retain  hold  of  the  ground  with  the 
point  of  the  hoof  of  the  near  hind-foot^ 
which,  if  you  cannot  lift  oflf  the  ground, 
you  cannot  turn  the  sheep.  I  remember 
seeing  four  shepherds  defeated  in  the  at- 
tempt to  turn  5  dinmonts  belonging  to  the 
late  Mr  Edward  Smith,  Marledown,  Nor- 
thumberland. None  of  them,  not  even  the 
tallest  and  strongest,  could  turn  all  the  .5 
sheej),  and  one,  a  short,  stout  man,  could 
not  turn  one  of  them.  The  ability  to  turn 
a  sheep  easily,  is  not  to  be  regarded  as  a 
feat  of  strength  or  dexterit}'^  in  a  shepherd, 
but  a  necessary  qualification  in  connexion 
with  many  important  operations  connected 
with  the  management  of  sheep. 

3585.  The  ewe  hoggs  are  always  retained 
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on  the  farm,  as  from  them  is  supplied  the 
waste  of  ewes,  and  they  are  shorn  of  their 
wool  in  due  course  of  time.  It  is  of  less 
importance  increasing  their  condition  off 
the  turnips  by  putting  them  on  the  best 
grass,  which  the  wether  lioggs  sliould  occupy 
until  they  are  disposed  of.  Xevertheless, 
the  ewe  hoggs  should  not  be  allowed  to 
fall  off  in  condition,  in  case  of  injuring  the 
quality  of  their  wool. 

3586.  Farmers  of  mixed  husbandry 
have  seldom  any  other  class  of  sheep  feed- 
ing on  turnips  than  the  hoggs,  which  are 
bred  on  the  farm,  and  perhaps  a  few  draft 
ewes  which  had  not  become  fat  enough  on 
the  aftermath  grass  in  autumn.  Occa- 
sionally, from  want  of  a  good  market,  or 
from  want  of  condition,  dinmonts  (924) 
are  retained  to  be  fed  on  turnips ;  and,  when 
this  happens,  their  disposal  is  subjected  to 
the  same  considerations  as  that  of  the 
hoggs. 

3587.  When  dinmonts  or  wethers  (925) 
are  seen  in  quantity  feeding  on  turnips, 
they  have  been  purchased  for  the  purpose, 
and    are  in  technical  language   called  a 

Jiyrng  stock;  and  this  is  the  practice  fol- 
lowed by  farmers  in  most  arable  districts 
at  a  distance  from  large  towns,  in  follow- 
ing which  they  become  dealers  of  sheep, 
and  are  subject  to  the  fluctuations  of  the 
markets  for  profit  or  loss. 

3588.  Fat  sheep  are  purchased  from 
farmers  both  by  dealers  and  butchers. 
Dealers  buy  from  farmers  in  wholesale,  and 
sell  to  butchers  in  retail ;  so  they  constitute 
a  sort  of  middlemen;  but,  unlike  most 
middlemen,  their  avocation  is  fully  as  use- 
ful to  both  parties  as  to  themselves,  inas- 
much as  they  purchase  at  once  the  whole 
disposable  stock  of  the  farmer,  and,  assort- 
ing it,  they  present  it  in  the  most  suitable 
form  at  the  markets  which  tlie  different 
classes  of  their  customers,  tlie  butchers,  are 
in  the  habit  of  frequenting.  They  buy  at 
fairs,  or  on  the  farmer's  own  premises.  In 
the  former  case  they  pay  ready  money, 
and  lift  the  stock  immediately ;  in  the 
latter,  they  pay  at  the  time  the  stock  is 
lifted  by  agreement.  Dealers  chiefly  buy 
at  the  country  fairs,  where  they  have 
ample  choice,  and  only  purchase  on  the 
farmer's  premises  when  stock  happens  to 
be  scarce,  and  prices  likely  to  advance. 


Butchers  purchase  chiefly  in  the  market 
towns  in  which  they  reside,  though  they 
also  attend  fairs,  and  pick  up  a  ie^  fat 
lots  which  will  not  bear  the  long  journeys 
of  the  dealers;  in  which  case  they  pay 
ready  money  and  lift  immediately,  as 
dealers  do.  But  when  they  purchase  on 
the  farmer's  premises,  they  usually  lift  so 
many  at  a  time,  according  to  agreement, 
and  pay  only  for  what  they  lift.  Every 
farmer  sliould  avoid  this  practice,  as  every 
time  the  butcher  comes  for  a  lot,  the  sheep 
have  to  be  gathered,  and  the  whole  handled, 
that  he  may  take  away  only  those  which 
suit  his  present  purpose;  and  in  the  com- 
motion thus  made,  probably  every  week, 
the  whole  stock  are  disturbed  by  the  shout- 
ing of  men  and  the  barking  of  dogs,  amongst 
which  the  butcher  and  his  dog  are  not 
the  least  noisy  or  least  active.  Besides 
meeting  purcliasers  at  home,  farmers 
take  their  stock  to  fairs  and  market-towns ; 
and  at  fairs  they  meet  both  sorts  of  pur- 
chasers, while,  in  the  market  towns,  the 
butchers  rule  paramount.  When  a  dealer 
purchases  on  the  farmer's  premises,  he  lifts 
his  lot  at  any  time  of  day  that  best  suits 
his  own  arrangements.  He  begins  to  lift 
the  first  lot  in  the  more  distant  part  of  the 
country,  and,  proceeding  on  the  road  in 
the  direction  of  their  destination,  he  lifts 
lot  after  lot,  until  the  whole  are  gathered 
to  the  amount  of  many  hundreds.  In  this 
way  he  ma\'  lift  a  lot  in  the  forenoon  on 
one  farm,  and  another  in  the  afternoon  on 
another,  which  is  a  much  more  satisfac- 
tory way  for  the  farmer  to  have  his  stock 
lifted  than  the  one  the  butcher  chooses  to 
adopt. 

3589.  The  many  casualties  attending 
sheep  sent  to  market,  should  cause  the 
farmer  to  consider  the  case  well  before  he 
undertakes  to  send  them  there  at  his  own 
risk:  The  expenses  of  the  journey  will 
cost  at  least  Is.  a-head,  and  their  jaded 
appearance  in  the  market,  especially  if  tlie 
sheep  have  been  overtaken  by  bad  weather, 
may  lower  their  price  2s.  or  3s.  a-head 
more;  and,  besides,  the  fees  of  the  market 
have  to  be  paid.  But  if  he  cannot  dispose 
of  them  at  home,  which  sometimes  happens, 
he  has  no  alternative  but  to  send  them  to 
market  on  his  own  account. 

3590.  On  determining  to  send  them  to 
market,  the  sheep  require  to  be  selected 
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for  the  purpose,  and  divided  into  equal 
lots,  and  eadi  lot  marked  in  a  particular 
manner.  The  slieep  selected  for  market 
are  tlie  best  cmiditioned  at  the  time,  to 
ascertain  which  it  is  necessary  to  handle 
the  whole  lot  and  shed  the  fattest  from  the 
rest,  and  this  is  best  done  about  mid-day, 
before  the  sheep  feed  again  in  the  after- 
noon. 

3.591.  The  sheep  should  also  be  marked 
with  keil,  or  ruddle,  as  it  is  called  in  Eng- 
land— the  ochry-red  ironstone  of  mineralo- 
gists, which  occurs  in  abundance  near 
Platte  in  Bohemia.*  The  keil-mark  is 
put  on  the  wool  and  on  any  part  of  the 
body  yon  choose,  the  purpose  being  to 
identify  your  own  sheep  in  case  of  being 
lost  in  the  fair.  The  parts  usually  chosen 
for  marking  Leicester  sheep  are  on  the 
wool  at  the  top  of  the  shoulder,  back,  rump, 
far  and  near  ribs.  The  mark  is  made  in 
this  way: — Prepare  the  keil  by  wetting  it 
and  rubbing  the  part  to  be  used  upon  a 
stone.  Take  h(dd  of  a  small  tuft  of  wool  at 
an}'  of  the  above  parts  with  the  right  hand 
fingers,  and  seize  it  with  the  left  hand 
with  the  palm  upwards,  between  the  fore 
and  middle  fin^'ers,  and  colour  the  wool  in 
the  palm  of  the  hand  with  the  prepared 
keil.  Short-woolled  sheep  are  usually 
marked  on  the  head,  neck,  face,  and  rump, 
or  with  a  bar  across  the  shoulders,  and 
generally  too  much  keil  is  put  upon  them. 
The  lots  are  keiled  in  scores  and  half- 
sctjres,  in  large  or  small  lots,  according  to 
the  value  of  the  sheej),  and  the  character  of 
the  market. 

3592.  The  selected  ones  are  put  into  a 
field  by  themselves,  where  they  remain 
until  the  time  appointed  tltem  to  start 
arrive.  If  there  be  rough  pasture  to  give 
them,  they  should  be  put  upon  it,  to  get 
quit  of  some  of  the  turni{)S  in  them.  If 
there  be  no  such  pasture,  a  few  cut  turnips 
on  a  lea- field  will  answer.  Here  all  their 
hoofs  should  be  carefully  examined,  and 
the    loose   horny    skin    removed,  but  the 

Jinn  portion  of  the  horn  should  not  be 
touched.  Every  clotted  piece  of  wool 
should  also  be  removed  with  the  shears. 

3593.  Being  thus  })repared,  the  sheep 
ehould  have  food  early  in  the  morning,  and 


be  started  on  their  journey  about  mid-day 
in  winter,  and  in  the  afternoon  in  summer. 
They  should  not  begin  their  journey  when 
too  full  or  too  hungry.  When  too  full, 
they  will  purge  on  the  road,  and  when  too 
hungry,  they  will  lose  strength  at  once. 
Let  them  walk  gently  away ;  and,  as  the 
road  is  new  to  them,  they  will  go  too  fast 
at  first,  to  prevent  which  the  drover  should 
go  before  them,  and  let  his  dog  bring  up 
the  rear.  In  a  short  time  they  will  as.sume 
the  proper  speed,  about  one  mile  in  the 
hour.  Should  the  road  they  travel  be  a 
green  one,  the  sheep  will  proceed  nibbling 
their  way  onwards  at  the  grass,  along  both 
sides ;  but  if  a  turnpike,  especially  a  nar- 
row one,  the  drover  will  require  to  exert 
all  his  attention  in  case  of  meeting  and  of 
being  passed  by  every  class  of  vehicles,  to 
avoid  injury  to  his  charge.  In  this  part 
of  their  business  drovers  generally  make 
too  much  ado,  both  themselves  and  their 
dogs ;  and  the  consequence  is,  that  the 
sheep  are  driven  from  side  to  side  of  the 
road  more  than  is  necessary.  On  meeting 
a  carriage,  the  drover  should  go  forward, 
instead  of  sending  his  dog,  and  point  off, 
with  his  stick,  the  leading  sheep  to  the 
nearest  sidp  of  the  road,  and  the  rest  will 
follow  as  a  matter  of  course,  while  the 
dog  should  walk  behind  the  flock,  and 
bring  up  the  stragglers.  Open  gates  into 
fields  are  sources  of  great  annoyance  to 
drovers,  the  stock  invariably  mak-ng  en- 
deavours to  go  through  them.  On  observ- 
ing an  open  gate  before,  the  drover  should 
send  his  dog  behind  him  over  the  fence,  to 
be  ready  to  meet  the  sheep  in  the  gateway. 
When  the  sheep  incline  to  rest,  let  them 
lie  down.  Before  nightfall  the  drover 
shoulrl  inquire  of  lodging  for  them  fcr  tlie 
night.  Upon  drove-roads,  farms  will  be 
found  at  stated  distances,  with  food  and 
lodging  for  the  drover  and  his  flock  at  a 
moderate  charge.  In  winter  it  is  retpiisite 
to  put  them  into  a  grass-field,  and  supjdy 
them  with  a  few  turnips  or  a  little  hay.  If 
turnij)S  or  hay  are  laid  down  near  the  gate 
of  the  field  they  occupy,  the  sheep  will  be 
ready  to  take  the  road  in  the  morning; 
but,  before  lodging  them  for  the  night,  the 
drover  should  ascertain  whether  the  road 
is  infested  with  stray  dogs,  which,  if  it  be, 
the  sheep  should  be  taken  to  the  safest 
spot  in   the  field  and  watched  all  night. 


•  Jameson's  Mineralogy,  vol.  iii.  p.  245. 
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Many  dogs  thatlive  in  the  neighbourhood  of 
drove-roads,  and  particularly  village  dogs, 
are  in  the  habit  of  looking  out  for  sheep  to 
worry,  at  some  distance  from  their  homes. 
Short  of  sitting  up  all  night,  the  principal 
precaution  that  can  be  used  under  an  appre- 
hension such  as  this  is,  for  the  drover  to  go 
frequently  through  the  flock  with  a  light, 
be  late  in  retiring  to  rest,  and  up  again 
early  in  the  morning.  The  apprehension 
regarding  dogs  is  not  solely  on  account  of 
the  loss  sustained  by  the  worrying,  but 
when  sheep  have  been  disturbed  by  dogs, 
they  will  not  settle  quietly  again  upon  that 
journey.  The  first  day's  journey  should  be 
a  short  one,  not  exceeding  4  or  5  miles. 
Allowing  8  miles  a-day  for  a  winter-day's 
travel,  and  10  miles  in  summer,  and  know- 
ing the  distance  of  the  market  by  the  des- 
tined route,  the  sheep  should  start  in  good 
time,  allowance  being  made  for  unfore- 
seen delays,  that  one  whole  day's  rest  may 
be  secured  to  the  stock  near  the  market. 

3594.  The  farmers'  drover  may  either 
be  his  own  shepherd,  or  a  professional 
drover  hired  for  the  occasion.  The  flock 
knowing  the  shepherd,  he  makes  the  best 
drover,  if  he  can  be  spared  as  long  from 
home.  A  hired  drover  gets  2s.  Gd.  a-day 
of  wages,  besides  travelling  expenses,  and 
he  is  intrusted  with  cash  to  pay  the  dues 
incidental  to  the  road  and  markets,  such 
as  tolls,  food,  ferries,  and  market  custom. 
A  drover  of  sheep  should  always  be  pro- 
vided with  a  dog,  as  the  numbers  and 
nimbleness  of  sheep  render  it  impossible 
for  one  man  to  guide  a  capricious  flock 
along  a  road  subject  to  many  casualties ; 
not  a  young  dog,  which  is  sure  to  work 
and  bark  with  a  great  deal  more  zeal  than 
judgment,  much  to  the  annoyance  of  the 
sheep,  but  a  knowing,  cautious  tyke.  The 
drover  should  have  a  walking-stick,  a  use- 
ful instrument  at  times  in  turning  a  sheep 
disposed  to  break  away  from  the  rest.  A 
shepherd's  plaid  he  will  find  to  afford 
comfortable  protection  to  his  body  from 
cold  and  wet,  while  the  mode  in  which  it 
is  usually  worn  leaves  the  limbs  free  for 
motion.  He  should  carry  provision  with 
him,  such  as  bread,  meat,  clieese,  or  but- 
ter, that  he  may  take  luncheon  or  dinner 
quietly  beside  his  flock  while  resting  in  a 
sequestered  part  of  the  road,  and  slake  his 
thirst  in  the  first  brook  or  spring  he  finds, 
or  purchase  a  bottle  of  ale  at  a  roadside 


ale-house.  Though  exposed  all  day  to 
the  air,  and  even  feel  cold,  he  should  avoid 
drinking  spirits,  which  only  produce  tem- 
porary warmth,  and  for  a  long  time  after 
superinduce  chilliness  and  languor.  Much 
rather  drink  ale  or  porter  during  the  day, 
and  reserve  the  allowance  of  spirits  he 
gives  himself  until  the  evening,  when  he 
can  enjoy  a  tumbler  of  warm  toddy  beside 
a  comfortable  fire,  before  retiring  to  rest 
for  the  night.  The  injunction  to  refrain 
from  spirits  during  the  day  will  sound  odd 
to  the  ear  of  a  Highland  drover  ;  but 
though  a  dram  may  do  him  good  in  hia 
own  mountain-air,  and  while  taking  active 
exercise,  it  does  not  follow  that  it  will  do 
him  as  much  good  on  a  drove-road  in  the 
low  country,  when  walking  at  a  very  slow 
pace,  in  wet  or  dry  weather.  I  believe 
raw  spirits  do  more  harm  than  good  to  all 
drovers  who  indulge  in  them.  He  should 
also  have  a  good  knife,  by  which  to  re- 
move any  portion  of  horn  that  may  seem 
to  annoy  a  sheep  in  its  walk ;  and  also  a 
small  bottle  of  a  mixture  of  tobacco-liquor 
and  spirit  of  tar,  with  some  cloth  and 
twine,  to  enable  him  to  smear  and  bandage 
a  sheep's  foot,  so  as  it  may  endure  the 
journey.  He  should  be  able  to  draw  a 
little  blood  from  a  sheep  in  case  of  sickness. 
Should  a  sheep  fail  on  the  road,  he  should 
be  able  to  dispose  of  it  to  the  best  advan- 
tage; or  becoming  ill,  he  should  be  able 
to  judge  whether  a  drink  of  gruel  or  a 
handful  of  common  salt  in  warm  water 
may  not  recover  it  so  as  to  proceed  ;  but 
rather  than  a  lame  or  jaded  sheep  should 
spoil  the  appearance  of  the  flock,  it  should 
be  dis[iosed  of  before  the  flock  is  present- 
ed in  the  market. 

3595.  Railroads  now  aff"ord  easy  means 
of  transit  for  sheep  to  markets,  to  all  places, 
and  when  the  distance  to  market  is  consi- 
derable, and  the  sheep  valuable,  such  a  mode 
of  conveyance  ought  to  be  preferred  to 
driving  them  on  the  road.  The  advantages 
of  railroad  transit  are,  that  the  sheep  need 
not  leave  home  on  a  journey  so  soon  by  per- 
haps many  days,  and,  being  a  short  number 
of  hours  on  the  journey,  they  feel,  at  its 
end,  neither  jaded  nor  hungry,  and  will, 
therefore,  enter  the  market  in  much  finer 
condition  than  off  a  long  journey  on  foot. 
The  shepherd  should  accompany  the  sheep 
in  the  train,  and  have  them  conducted  to 
the  market  at  the  jjroper  hour.     The  cost 
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of  conveying  sLeep  by  railroad  is  tliat  of 
the  truck,  wliicli  contains  a  larger  or  smaller 
niiinber,  according  to  tliesizc  of  the  sheep. 
The  charge  of  the  truck  is  by  the  nule, 
and  the  longer  the  distance  the  less  is  the 
charge  by  the  mile. 

35.06.  Under  every  circumstance,  when 
you  have  determined  on  sending  3'our 
sheep  to  a  market-town,  it  is  the  best  plan, 
after  the  journey,  to  intrust  them  to  a 
salesman,  rather  than  stand  in  the  market 
with  them  yourself,  as  you  cannot  know 
the  character  of  the  butchers  so  well  as  he 
does,  nor  canyon  know  what  class  of  pur- 
chasers your  lot  may  best  suit.  The  con- 
venience attending  the  employment  of  a 
salesman  is  now  generally  felt,  as  it  not 
only  saves  the  personal  annoyance  of  at- 
tending a  market,  but  y(jur  money  is  re- 
mitted to  you  through  a  bank  in  the  course 
of  the  day.  The  only  precaution  requi- 
site in  the  matter  is  to  become  acquainted 
with  a  salesman  of  judgment,  for  as  to 
honesty,  if  he  possess  not  that^  he  cannot 
show  his  face  in  any  market.  In  attend- 
ing country  fairs,  where  are  no  salesmen, 
you  must  disjjose  of  your  stock  yourself. 
Before  attending  the  fair,  you  should  make 
up  your  mind  what  to  ask  for  the 
stock,  in  accordance  with  the  current 
market  prices;  but,  notwithstanding  these, 
you  may  have  to  take  more  or  less  cash 
than  you  anticipated,  as  the  actual  state 
of  the  market  is  regulated  by  the  quali- 
ty and  quantity  of  the  stock  in  it,  and  by 
the  paucity  or  numbers  of  purchasers  who 
may  appear.  After  your  sheep  are  placed 
you  should  inquire  of  friends  of  the  state 
of  prices  before  you  sell,  and  on  doing  this 
you  may  find  the  market  in  a  most  per- 
plexing state  from  various  causes.  Thus, 
there  may  be  too  many  sheep  for  the  buy- 
ers, when  the  market  will  be  dull,  and 
remain  so  all  day.  Or  the  stock  may  be 
scanty  for  the  buyers,  when  a  briskness 
may  start  in  the  morning  and  continue 
until  the  whole  stock  are  sold  off.  Or 
there  may  be  briskness  in  the  morning,  the 
buyers  purchasing — dulness  at  mid-day, 
buyers  declining — and  briskness  again  in 
the  afternoon,  buyers  becoming  eager.  Or 
there  may  be  excessive  dulness  in  the 
morning,  occasioned  by  the  buyers  lying 
off  and  beating  down  prices,  and,  finding 
they  cannot  succeed,  buy  briskly  all  after- 
noon.     Or  there  may  be  dulness  in  the 


morning,  arising  from  the  dealers  finding 
the  condition  of  the  stock  below  their  ex- 
pectation. The  market  is  never  better  for 
the  farmer  than  when  it  begins  brisk  early 
in  the  morning,  and  the  stock  are  all  sold 
off  early.  These  are  the  vicissitudes  of  a 
market ;  they  are  interesting,  demand  at- 
tention, and  are  worthy  of  examination. 
You  will  frequently  observe  a  trifling  cir- 
cumstance give  a  decided  tone  to  a  mar- 
ket. A  dealer,  for  instance,  who  generally 
buys  largely,  and  who  has  bought  for  many 
years  in  that  particular  fair,  will  make  the 
prices  of  the  day  by  his  purchases;  so  that 
other  people,  particularly  sellers,  observing 
the  prices  given  by  him,  will  sell  briskly 
and  with  confidence.  There  is  no  use,  at 
any  time,  of  asking  a  much  higher  price 
than  the  intrinsic  value  of  your  stock,  or 
than  you  will  willingly  take;  for,  although 
your  stock  may  be  in  particularly  fine 
condition,  and  of  good  quality,  and  there- 
fore worth  more  than  the  average  price  of 
the  market,  still  their  value  must  conform 
to  the  rate  of  the  market,  be  it  high  or 
low,  and  it  is  not  in  your  power  to  con- 
trol it,  though,  should  prices  dissatisfy 
you,  you  have  it  in  your  power  to  take 
your  stock  home  again.  There  is  a  com- 
mon saying  applicable  to  all  public  mar- 
kets, and  is  now  received  as  a  maxim,  be- 
cause indicating  the  truth,  that  "  the  first 
offer  is  the  best" — that  is,  the  first  offer 
from  a  sincere  buyer,  for  there  are 
people  to  be  found  in  all  markets  who, 
having  no  serious  intention  of  buying  at 
market  price,  make  a  point  of  offering 
considerably  below  it,  with  the  view  of 
catching  a  bargain  from  a  greenhorn,  or 
from  one  tired  of  standing  longer  in  the 
fair,  and  they  sometimes  succeed  in  their 
tactics ;  but  such  people  are  easily  dis- 
covered, and  cannot  deceive  any  but  inex- 
perienced sellers. 

3.597.  There  are  certain  rules  which,  by 
tacit  consent,  govern  the  principles  upon 
which  all  public  markets  of  stock  are  con- 
ducted, and  they  are  few  and  sinij>le. 
A  custom  is  payable  for  all  stock  ]tre- 
sented  at  fairs,  exigible  by  the  lord  of  the 
manor,  or  by  other  recognised  authority. 
After  entering  the  field,  your  stock  can 
take  up  any  unoccupied  position  you 
choose,  appointed  for  the  particular  kind 
of  stock  you  have  to  show.  No  one,  on 
pretence  of  purchasing,  has  a  right  to  in- 
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terfere  with  a  lot  which  is  under  inspec- 
tion by  another  party.  Neither  have  you 
any  riglit  to  show  your  lot  to  more  than 
cue  party  at  a  time,  unless  both  parties 
consent  to  it.  When  a  bargain  is  made, 
there  is  no  necessity  for  striking  hands,  or 
exchanging  money,  as  an  earnest  of  it. 
When  a  bargain  is  finished,  a  time  may  be 
stipulated  by  the  purchaser  for  lifting  the 
stock ;  and  until  they  are  delivered  to  him, 
or  his  accredited  agents,  they  continue  at 
the  risk  of  the  seller.  When  counted  over 
before  the  purchaser,  the  price  becomes 
immediately  due.  When  the  money  is 
paid,  there  is  no  obligation  on  the  seller 
to  give  a  discount  off  the  price,  or  a  luck- 
penny^  as  it  is  termed;  but  purchasers, 
sometimes  to  humour  the  whim  of  the 
seller,  offer  the  price  demanded,  on  con- 
dition of  getting  back  a  certain  sum,  to 
bring  the  price  to  their  own  ideas.  Some- 
times, when  parties  cannot  agree  as  to 
price,  the  offerer  proposes  to  abide  by  the 
decision  of  a  third  party,  but  in  doing  this, 
you  virtually  relinquish  the  power  to  sell 
your  own  stock.  Sometimes  bills,  and 
bank-post-bills,  are  tendered  by  dealers  in 
part  or  entire  payment  of  their  purchases; 
but  it  is  in  your  power  to  refuse  any  form 
of  cash  but  the  legal  tenders  of  the  country, 
such  as  Bank  of  England  notes,  or  gold,  or 
silver.  If  a  bill  of  exchange  or  promissory 
note  is  proffered  instead  of  ready  money, 
you  are  quite  entitled  to  refuse  the  bar- 
gain; for  the  usage  of  trade  in  a  fair  im- 
plies the  condition  of  ready  money,*  or  you 
may  demand  a  higher  price  to  cover  the 
risk  of  the  bill  being  dishonoured.  The 
notes  of  a  bank  you  know  to  be  good  should 
admit  of  no  question.  After  the  stock  are 
delivered,  they  are  at  the  risk  of  the  pur- 
chaser. Some  dealers'  top's-men,  the  men 
who  take  charge  of  their  master's  lots  after 
deli  very,  demand  agratuity  for  the.ir  trouble, 
which  you  are  at  liberty  to  refuse.  All 
these  rules,  in  as  far  as  relates  to  money 
and  the  delivery  of  stock,  apply  to  the  stock 
purchased  by  dealers  on  your  own  farm. 
When  you  purchase  stock  at  a  fair,  people 
will  be  found  on  the  ground  willing  to 
render  your  drover  assistance  in  taking 
them  out  of  it,  and  of  setting  them  fairly  on 
the  ruad.  Such  people  are  useful  on  the 
occasion,  as  it  may  happen,  especially  in 
the  case  of  sheep,  that  one  or  more  may 


break  away  from  their  own  flock,  and  mis 
with  another,  when  there  is  not  only  diffi- 
culty in  shedding  them  out,  but  those  into 
whose  lot  yours  have  strayed,  may  show 
unwillingness  to  disturb  their  stock  for  the 
sake  of  rectifying  your  blunder,  though 
it  is  in  your  power  to  follow  your  stray 
stock  and  claim  it  anywhere. 

3598.  Steam  vessels  carry  live  stock  to 
the  Smithfield  market,  in  London,  in  large 
numbers  every  year ;  and  although  stock 
cannot  be  carried  by  vessels  so  quickly  as 
on  railroads,  and  are  subjected,  besides,  to 
the  effects  of  storm  in  a  sea  voyage,  they 
suffer  much  less  deterioration  in  them 
than  by  travelling  a  long  journey  on  foot. 
It  has  been  ascertained  that  a  journey  of 
400  miles  on  land  causes  a  loss  of  6  stones 
out  of  50  stones,  or  12  per  cent ;  whereas 
the  loss  by  steam  is  only  2  stones  out  of 
the  50 ;  and,  besides  this  great  loss  itself, 
the  state  of  the  remainder  of  the  flesh  is 
worth  6d.  a  stone  less  after  land  travel. 
When  stock  are  sent  to  graze  after  a  jour- 
ney, they  require  a  month  to  regain  their 
former  state  on  pasture,  whereas  the  steam- 
carried  are  again  in  the  same  state  at  the 
end  of  a  fortnight.  Land  travel  renders 
the  juices  of  the  meat  of  fat  stock  in  an 
unnatural  state,  while,  on  being  carried  by 
steam,  these  are  not  sensibly  altered. 
Heavy  and  high-conditioned  stock,  travel- 
ling by  land  long  distances,  inevitably 
sink  under  the  attempt,  whilst  by  steam 
their  condition  is  preserved  with  compara- 
tive ease.  The  time  spent  on  a  land 
journey  is  of  consideration  in  regard  to 
altering  the  tone  of  the  stomach  of  the 
animals,  when  a  more  expeditious  mode  of 
travelling  would  jjreserve  it — and  in  this 
respect  railroad  travelling  is  eminently 
superior  to  any  other  mode  of  transit. 

3599.  When  you  determine  sending 
stock  to  London,  you  should  establish  a 
corresjjondence  with  a  live-stock  sales- 
man, who  will  ])ay  all  charges  of  the  jour- 
ney or  voyage,  and  at  market,  and  remit 
the  balance  in  course  of  post.  The  charges 
by  sea  consist  of  freight,  which  varies  with 
the  distance,  commission,  hay  or  grass  on 
board,  dues,  wharfage,  hay  or  grass  on 
shore,  and  cost  of  driving  to  market.  By 
railroad  the  cost  consists  of  the  value  of 
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the  truck,  liay  or  grass  at  the  station,  and  and  their  mutton  is  bought  for  the  coUiera 

the  cost  of  driving  to  market ;  and  tliere  with  avidity.     The  long-established  and 

are  market  dues  in  both  cases.     You  will  famed  Morpeth  market  is  now  transferred 

never  transmit  meat  to  the  London  market,  to    Newcastle,   as   a   consequence  of  the 

but  you  should  be  well  acquainted  with  all  opening    of   the    Berwick  and  Newcastle 

the  pieces  into  which  a  carcass  of  beef  or  railway.     In  Smithfield,    in    London,  on 

mutton    is  cut   up   there,   that   you    may  Monday,  Southdown  sheep  are  to  be  had 

know  whether  your  stock  is  of  the  descrip-  in  great  perfection  and  beauty,  and  the 

tion  to  supply  the  most  valuable  pieces  of  mutton  they  afford  finds  the  most  favour 

meat;  without  which  knowledge  you  can-  in  the  metropolis. 


not  be  certain  whether  your  stock  ought 
to  realise  the  top  prices. 


3602.  Fairs,  according  to  Spelman,  were  first 
instituted  in  England  by  Alfred,  in  the  year  886. 
They  were  established   generally   by   order   of 


and  afterwards  in  the  principal  street  of  towns, 
where  a  cross  was  erected. 

3603.  M'Queen  estimated   in   1836  the  per- 
manent stock  of  sheep  in  Great  Britain  at — 
19,800,000  of  long-woolled,  and 
•28,-.iOO,li00  of  short- woolled. 


In  all,      48,000,000 1 


3604.  We  shall  see  what  proportion  of  this 
number  of  sheep  find  their  way  every  year  to 
Smithfield — 


In 

1841       it  was        1,435,090 

1842 

l,(i5.5,370 

1843 

1,817,360 

1844 

l,804,8,i0 

184.i 

1,539,6(;0 

1846 

1,527.220 

1847 

1.505,650 

1848 

1,3.53,720 

3600.  When  you  send  sheep  to  London  ^J^^^^  yil.  in  1078.  and  were  termed  Fnice, 
on  your  own  account,  they  should  be  of  at  which  the  monks  celebrated  the  festival  of 
the  following  description,  to  command  the  -their  patron  saint:  the  vast  resort  of  people  occa- 
besl  prices;  and  unless  they  are  so,  you  sioned  a  great  demand  for  goods,  wares,  fee* 
had  better  dispose  of  them  at  home.  They  ^^^'^^  ^^""^  fi'"=*»  ^^^^  '"^  churchyards  on  Sunday, 
should  be  ripe,  compact,  and  of  light 
weight ;  carrying  a  large  proportion  of 
lean  on  the  back,  loins,  and  shoulders, 
with  a  full  round  leg,  and  handsome  car- 
cass. Such  a  form,  of  14  lb.  to  20  lb.  a 
quarter,  will  readily  take,  but  most  so  at 
16  lb.  to  18  lb.  the  quarter.  Tlie  nearer 
in  form  and  quality  they  approach  the 
Southduwns,  the  nearer  they  will  com- 
mand the  top  price.  True-bred  Che- 
viots, and  the  Black-faced  Linton  breed, 
approach  near  the  Southdown,  and  com- 
mand a  high  price.  Half-bred  siieep, 
between  Leicester  tups  and  the  above  sorts 
of  Cheviot  and  Black-faced  ewes,  afford 
valuable  mutton.  The  old  Black-faced 
breed  are  too  thin,  and  are  stvled  goati/  in 
Smithfield,  and  when  only  half-fat — kulf- 
wea/<'</,as  the  phrase  is — fetch  but  middling 
prices,  however  good  the  flavour  may  be. 
Pure-bred  Leicesters  are  too  fat,  unless 
young,  and  not  exceeding  20  lb.  a-quaiter, 
but  above  that  weight  they  realise  an  in- 
ferior price,  and  a  difference  of  Id.  a  lb. 
may  constitute  all  the  profit  on  their 
export.  This  last  remark  ajiplies  to  every 
breed  of  sheep,  and  shows  the  expediency 
of  only  exporting  the  best  forui-s,  and 
finest,  not  fullest  condition. 

3601.  The  Edinburgh  weekly  market 
on  AVednesday  contains  Black-faced  sliei'j) 
in  the  higlicst  perfection,  and  the  Cheviot 

also   are  very  good,  and    the   mutton   of  .    ,        ,  ,^       , 

both  is  bought  by  householders.      In  New-      I'  '^  necessary  to  remark  that  the  numbers  here 

.,  \     .    •'     "'*;^"  ^'"'^••''      -^" -^  ^  stated  were  the  total  numbers  exhibited,  Irom 

castle    market    on    Wednesday    are    seen     which  ouglit  to  be  deducted  the  number  which 
Leicester  sheep  in   the  highest  condition,      made  their  reappearance  at  a  future  market-day, 

*  Haydn's  Dictionary  of  Dnds— art.  Fairs, 
f  M'Queen's  Statistics  of  the  British  Empire,  p.  21. 


Average  of  the  8  years,     1 ,579,78() 

3605.  The  number  1,353,720,  presented  in  the 
market  in  1848,  was  divided  in  each  mouth  of 
the  year  in  tlie  following  proportions: — 


In    January, 

91.880 

„    February, 

75.1'.0 

„    March,    . 

72,010 

„    April,     . 

82,310 

„    .May,       . 

10-'.2;',0 

„    June, 

1.52,730 

„    July,       . 

147,200 

„    August, 

153,280 

„    September,     . 

161,230 

„    October, 

114.7^0 

„    November, 

1<I8,770 

„    Uecember,      . 

92,  ICO 

1,353,720 
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and  which  hasbeen  estimated  to  amount  to  100,000 
in  the  course  of  the  year. 

8606.  The  numbers  of  sheep  imported  into 
London  from  abroad,  duty  free,  in  1848  were  as 
follows  in  the  respective  months : — 


Sheep. 

Lambs 

In 

January, 

4,608 

47 

February,      . 

1,167 

14 

March,  . 

2,341 

April,    . 

2,479 

May,      . 

4,781 

28 

Juue,     .         . 

9,591 

74 

July,      . 

8,705 

302 

August, 

14,2()6 

871 

September,    . 

21,681 

October,        , 

10,61)9 

239 

November,    .         , 

13,4-24 

77 

)» 

December,     . 
In  1847,       . 

9.334 

111 

103,046 

1,763 

126,247 

4,088* 

3607.  It  might  be  supposed  that  the  decrease 
in  the  number  of  sheep  presented  in  Smithfield 
since  1844,  was  occasioned  by  the  importation 
of  foreign  sheep  duty  free,  but  this  circumstance 
does  not  appear  to  be  the  cause  ;  for  the  total 
number  of  sheep  sold  in  Smithfield  in  1848,  was 
under  the  average  of  the  8  years  by  122,920,  a 
number  considerably  more  than  the  importation 
of  foreign  sheep  into  London  that  year.  The  very 
depressed  state  of  trade  in  1848  is  a  more  likely 
cause  of  the  comparative  decrease  of  the  num- 
ber presented  to  market;  and  the  same  cause  had 
evidently  a  similar  effect  in  decreasing  the  num- 
ber of  the  foreign  importation. 

3608.  The  numbers  of  sheep  imported,  duty 
free,  into  the  United  Kingdom  from  the  Conti- 
nent, in  1847  and  1848,  were  as  follows  : — 


Sheep, 
Lambs, 


Total  of  sheep  imported,  142,720         130,270t 


1847. 

1848. 

139,371 

1-28,093 

3,349 

2,177 

3610.  Like  sheep,  cattle  are  disposed 
of  to  tlie  dealer  or  butcher  either  at  home 
or  in  the  puhlic  markets  in  towns,  or  fairs 
in  the  country,  and  the  same  rules  exist 
as  regards  the  payment  and  delivery  of 
cattle  as  of  sheep. 

3611.  The  ox  lays  on  fat  in  precisely 
the  same  manner  as  the  sheep,  (3581.) 

3612.  Prior  to  disposing  of  your  cattle, 
either  to  dealer  or  butcher,  you  should 
estimate  their  weight  and  value,  and,  in 
judging  cattle,  the  procedure  is  somewhat 
different  from  that  of  sheep,  inasmuch  as 
the  hair  of  cattle  not  hiding  the  form  as 
■wool  does  that  of  the  sheep,  the  ege  is 
more  used  than  the  hand;  and,  in  the  case 
of  ripe  fed  cattle,  the  eye  alone  is  con- 
sulted ;  but  the  hand,  as  well  as  the  eye, 
is  brought  into  use  in  judging  of  lean 
cattle  put  on  to  grass  or  to  fatten  on  tur- 
nips. When  you  look  at  the  near  side  of  a 
ripe  ox  in  profile,  which  is  the  side  always 
begun  with,  imagine  its  body  to  be  in- 
scribed within  a  frame  of  wood  of  the 
form  of  a  rectangled  parallelogram,  whose 
length  is  horizontal,  as  in  fig.  296  ;  and  if 

Fig.  296. 


THE  SIDE  VIEW  OF  A  RIPE  FAT  OX. 

the  ox  is  completely  filled  up  in  all  points, 
his  carcass  will  occupy  the  frame  about  as 
ter  and  spring,  are  sufficiently  fat  to  be  fully  as  in  the  figure  ;  but  in  most  cases 
disposed  of  to  the  dealer  or  the  butcher  deficiencies  will  exist  in  various  parts, — 
by  the  time  all  the  Swedish  turnips  are  not  that  every  deficiency  will  occur  in  the 
consumed,  which  may  be  about  the  end  of     same  animal.     The  fiank  a,  for  example. 


ON  THE  DISPOSAL  OP  THE  FAT  CATTLE, 


3609.  The  cattle  fed  on  turnips  all  win- 


May  and  even  the  beginning  of  June. 
About  that  time  the  grass  is  in  a  fit  state 
to  be  pastured  by  cattle,  but  the  fat  cattle 
are  never  put  on  grass,  and  are  disposed 
of  out  of  the  hammels,  or  from  the  stalls, 
to  dealers  or  butchers. 


may  be  shrunk  up,  and  leave  a  large  space 
above  the  line  of  the  frame ;  the  brisket  b 
may  descend  much  farther  down  ;  the  rump 
c  may  be  elevated  above  the  line  of  the 
back  ;  the  middle  of  the  back  d  may  be 
much  hollowed  below  that  line;  the  top  of 


*  BelVs  Weekly  Messenger,  January  1849. 
f  Parliamentary  Return,  26t.h  February  1849. 
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the  shoulder  e  may  be  elevated  above  it ; 
a  large  space  may  be  left  unfilled  at  the 
hams/. 

3613.  A  similar  survey  should  be  made 
behind  the  animal :  the  imaginary  frame 
inscribing  the 
hind-quarters  in 
this  view,  being 
a  scjuare,  as  re- 
presented in  fig. 
297,  where  the 
breadth  of  the 
hook  -  boues,  a 
to  a,  is  carried 
as  far  down  as 
the  houghs,  cc ; 
and  the  closing 
between  the  legs 
is  also  well  fill- 
ed up. 


THE  HIND  VIEW  OF  A  RIPE 
FAT  OX. 


3614.  Then  go  in  front  of  tlie  ox,  and 
imagine  the  outline  of  the  body  inscribed 

pj    298  within  the  same 

square  frame,  as 
in  fig.  29S.  Tlie 
shoulders,  from 
a  to  «,  are  nearly 
of  the  same 
breadth  as  across 
the  hook-bones, 
a  to  a,  in  fig. 
297.  Having 
thus  obtained  an 
idea  of  the  out- 
line which  a  fat 

THE  FRONT  VIEW  OF  A  RIPE    OX    sllOUld     liave, 

*"AT  OX.  ill  all   tlie  views 

it  can  be  taken,  let  us  attend  to  the  filling 
up  of  the  areas  within  the  frames. 

3615.  On  looking  again  at  the  near- 
side view,  fig.  296,  observe  whether  the 
ribs  ^<7  are  rounded,  and  nearly  fill  up  the 
projecting  point  of  the  shoulder  /i,  an<l  the 
round  i.  Observe  whether  the  shoulder 
is  flat,  somewhat  in  the  same  plane  as  the 
ribs,  or  more  prominent  or  hollow  ;  and 
whether  the  space  behind  the  shoulder 
is  filled  up  or  hollow.  Observe  whether 
the  shoulder-point  h  is  projecting  forward 
and  sharp,  or  rounded  off;  and  whetiier 
the  neck,  between  e  and  h,  sweeps  finely 
into  the  shouluer,  or  is  flat  and  small. 
Observe  wliether  the  muscles  at  i  and  / 
are  full  and  rounded,  or  thiu  and  flat ;  and 


whether  the  hook-bone  k  appears  to  con- 
nect itself  easily  with  the  rump  c  on  the 
one  hand,  and  with  the  ribs  c?on  the  other, 
or  projects  or  sinks  in.  In  all  these  alter- 
natives, the  former  are  the  correct,  and 
the  latter  the  objectionable  forms,  and  the 
correct  ones  should  be  arranged  in  the 
following  manner,  to  constitute  points  in 
perfection : 

36 IG.  The  line  from  the  shoulder  e  to 
the  hook-bone^,  fig.  296,  should  be  parallel 
to  the  back-bone.  The  line  on  each  side 
of  tlie  ribs  d  to  «,  on  the  one  hand,  and  to 
k  on  the  other,  should  not  fall  in  with  the 
line  of  the  back,  but  be  a  little  nearer,  and 
almost  as  high  as  the  back-bone,  with  the 
ribs  falling  in  a  rounded  form  down  the 
side.  The  loin  above,  from  k  to  cl,  should 
be  perfectly  fiat,  and  on  the  same  level 
with  the  back-bone,  and  drop  suddenly 
down  the  side,  and  connect  itself  with  the 
rounding  of  the  last  three  ribs.  The  point 
of  the  hook-bone  k  should  just  be  seen  to 
project,  and  no  more ;  and  the  space  be- 
tween it  and  the  rump  c  should  gradually 
sweep  in  a  rounded  form  to  the  narrower 
breadth  of  the  pelvis,  on  each  side  of  the 
tail  head  as  in  fig.  297.  The  utmost  bend 
of  the  ribs  is  at^</,  through  which  a  straight 
line  should  touch  every  point,  from  the 
front  of  the  shoulder  to  the  round.  The 
triangular  space  of  the  neck  comj)rehend- 
ed  above  h  should  gradually  taj)er  from 
the  shoulder-point  to  the  head.  The  line 
of  the  back  should  be  straight  from  e  to 
c  ;  the  tail  should  drop  perpendicularly 
from  c ;  and  the  belly  should  sweep  in  a 
somewhat  level  line,  not  too  high  at  a  nor 
drooping  at  /.  There  are  thus  three 
straight  lines  along  the  side  of  a  fat  ox, 
one  along  the  back  from  e  to  c,  a  second 
through  the  top  of  the  ribs  (/  from  /^  to  i. 
and  the  third  from  the  lower  part  of  the 
shoulder  through  the  flank  a  to  the  but- 
tock /. 

3617.  Proceeding  to  behind  the  ox,  fig. 
297,  the  space  between  the  hooks,  from 
a  to  a,  should  be  level,  but  a  little  rounded 
oflfat  both  sides,  and  the  bone  at  the  top 
of  the  tail  project  a  little  upwards.  When 
the  muscles  on  each  side  of  the  rounds, 
below  the  hook-bones  a,  are  fuller  than 
the  hooks,  it  is  no  deformity^  but  when 
no  fuller,  tliey  are  right.  The  muscles  at 
the  buttock,  at  c  and  c,  at  the  lower  end  of 
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the  small  rounds,  should  sweep  gi^adually 
towards  the  hock  joints  of  the  le^s.  The 
closinc^  should  be  filled  to  furnish  the  rounds 
fully,  but  freely,  for /7rtc/tc(/ rounds  prevent 
easy  motion  of  the  hind-legs.  Some- 
times the  tail  lies  in  a  channel  formed  be- 
tween tiie  rounds  and  buttocks,  but  this  is 
not  commonly  the  case. 

3618.  On  going  to  the  front  view,  fig. 
298,  the  shoulder-top  should  be  broad, 
with  its  sides  natural!}''  rounded,  and  the 
muscles  below  it  upon  the  shoulder-blades 
at  a  a  should  always  project  farther  than 
the  breadth  of  the  shoulder-top;  and  in 
this  respect  the  fore-quarter  difi'ers  from 
the  hind,  where  the  muscles  below  the 
hook-bones  do  not  project  beyond  them, 
for  if  they  do,  the  hook  is  too  narrow. 
The  shoulder  points  should  not  be  promi- 
nent, but  rounded  ofl!"  with  the  muscles  of  the 
neck  into  the  brisket,  where  the  front  of 
the  neck  comes  from  the  head  to  the 
breast.  The  brisket  projecting  a  little 
forward,  falls  in  a  rounded  form  to  the 
lowest  part  of  the  body,  and  fills  out  on 
both  sides  to  the  fore-legs.  The  fore-legs 
are  usually  farther  apart  than  the  hind, 
but  the  hind  at  times,  when  the  cod  is  large 
and  fat,  is  even  more  apart.  The  fore  and 
hind  quarters  are  more  nearly  alike  in 
weight,  when  the  fore  and  hind  legs  stand 
equally  apart. 

3619.  The  objectionable  deviations  from 
these  points  are  as  follows: — In  fig.  296, 
a  hollow  back  at  the  ribs  d  is  bad,  show- 
ing weakness  of  the  back-bone.  A  high 
shoulder  at  e  is  always  attended  with  a 
sharpness,  having  the  effect  of  bringing  the 
shoulders,  fig.  298,  too  close.  A  long 
distance  between  the  ribs  d  and  hook-bone 
k,  fig.  296,  makes  the  loins  hollow,  gives 
the  ox  what  is  called  a  washy  appearance, 
which  is  always  prone  to  looseness  of  the 
bowels,  and  washiness  is  also  accompanied 
with  an  inordinate  breadth  of  hooks,  from 
a  to  a,  fig.  297.  A  sharp  projecting  hook 
is  always  accompanied  with  flat  ribs  at  ^, 
fig.  296,  and  flat  ribs  make  a  hollow  side, 
which  bears  little  flesh,  and  pushes  the 
viscera  into  the  lower  part  of  the  aV)domen, 
causing  the  belly  to  droop  considerably 
below  the  line  of  the  frame.  With  this 
conformation,  the  yellow-coloured,  tough, 
insensible  integument  of  the  belly,  having 
a  greater  weight  to  bear,  becomes  thick 


and  stronger,  and  the  flesh  less  valuable, 
and  it  has  also  the  eflTect  of  thinning  the 
flank  a.  Flatness  of  the  rib  is  also  accom- 
panied with  a  hoUowness  of  the  space  be- 
hind the  shoulder,  giving  to  that  part  of 
the  body  a  contracted  appearance.  The 
sharp  shoulder  and  hollow  ribs  are  accom- 
panied with  a  projecting  shoulder  joint  A, 
which  again  causes  a  thinness  of  the  neck. 
The  rump-bone  at  c  frequently  rises 
upwards,  spoiling  the  straight  line  of 
the  back  ;  and  depriving  the  rump  be- 
tween k  and  c  of  flesh,  where  it«^iecomes 
hollow,  deteriorating  the  value  of  the  most 
valuable  parts  of  the  hind-quarter.  A 
projecting  hook-bone  k  also  thins  the 
muscles  below  it,  and  as  far  back  as  the 
rounds;  and  this  is  accompanied  with  an 
enlargement  of  the  openin<j  at  the  closing, 
fig.  297. 

3620.  Whenever  the  shoulder  becomes 
thin  and  narrow,  viewed  in  front,  fig.  298, 
i\\e  shoulder-points  are  much  wider  than 
the  shoulder-top  ;  and  while  this  is  the 
case,  the  brisket  below  never  becomes  fat, 
and  then  the  fore-  legs  stand  too  near  each 
other. 

3621.  A  great  commendation  of  a  fat 
ox  is  a  level  broad  back  from  rump  to 
shoulder,  ■  as    the    whole    flesh    on    that 

space,  seen  when  view- 
ed from  above,  fig. 
299,  is  of  the  most 
valuable  description  ; 
where  the  triangular 
space  included  be- 
tween a  h  c  \s  the 
rump,  the  triangular 
space  between  a  d  c 
the  loin,  and  the  space 
between  d  and  e,  de- 
.   .     1    '   f      a/      fleeting  on  each  side, 

H"      '      t)    ^^®  *''^  ^^^^     -^'^  *'^® 

points  of  a  fat  ox  that 
have  been  enumerated 
can  be  judged  of  by 
the  eye  alone,  and 
most  judges    employ 

THE  viKw  OF  THE  BACK  no  other  means;  but 
OF  A  RIPE  FAT  OX.      ^[jg  asslstaucc  derived 

from  the  hand  is  important,  and  in  a  pupil 

cannot  be  dispensed  with. 

3622.  The  first  point  handled  is  at  the 
tail-head,  fig,  296,  although  the  least  fat 


Fig.  299. 
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here  is  obvious  to  the  eye,  and  sometimes 
it  attains  an  enormous  size,  amounting  to 
deformity.  Tlie  liook-bone  k  is  touched, 
and  should  be  well  covered  ;  but  if  the 
bone  be  easily  felt,  both  the  rump  between 
the  hook  k  and  tail-head  c,  and  the  loin 
from  the  hook  k  to  the  ribs  t/,  may  be  ex- 
pected to  be  hard  and  deficient  of  flesh. 
To  the  points  of  the  fingers  the  flesh  upon 
the  ribsy  should  feel  soft  and  thick  when 
the  ribs  are  round  ;  but  when  flat,  the  flesh 
feels  hard  and  thin  from  want  of  fat.  The 
skin,  too,  on  a  rounded  rib,  feels  soft  and 
mobile,  and  the  hair  thick  set,  soft,  and 
mossy,  both  indicative  of  a  kindly  disposi- 
tion to  lay  on  flesh  and  fat.  The  hand,  on 
grasping  the  flank  a.  finds  it  thick,  when  the 
internal  tallow  is  abundant,  as  well  as  the 
cod  fat  and  large,  and,  on  lookingat  it  from 
behind,  seems  to  act  as  a  cushion  between 
the  hind-legs,  to  keep  them  asunder.  The 
palmof  the  hand  passed  along  the  lineof  the 
back  from  the  tail-head  c  to  the  top  of  the 
shoulder  ^,  points  out  the  hard  parts  upon 
it,  and  when  all  feels  soft  and  pleasant,  the 
flesh  is  good.  Hollowness  behind  the 
shoulder  A  is  a  very  common  occurrence ; 
and  when  it  is  filled  up  with  flesh  and  fat, 
the  flesh  of  the  fore-quarter  is  good.  You 
would  scarcely  believe  the  difterence  of 
the  feel  of  the  flesh  betwixt  a  lean  and  fat 
shoulder.  A  high  narrow  shoulder  e  is 
attended  with  a  ridged  back-bone,  and  low- 
set  narrow  hooks  X:,  a  conformation  named 
razor-hack^  always  accompanied  with  a 
deficiency  and  hardness  of  flesh  along  the 
back,  where  the  best  flesh  of  a  good  ox 
should  be.  This  conformation  is  always  in- 
dicative of  a  slow  and  obdurate  feeder. 
The  shoulder  point  h  should  be  covered, 
and  feel  soft  like  the  point  of  a  good  hook- 
bone,  and  in  that  state  indicates  a  well- 
filled  neck-vein,  which  rims  from  that 
point  to  the  side  of  the  head.  The  shoul- 
der point  is  more  often  bare  and  prominent 
than  the  hook-bone.  When  the  neck-vein 
is  so  firmly  filled  up  as  not  to  allow  the 
points  of  the  fingers  to  enter  into  the  in- 
side of  the  shoulder  point,  it  indicates 
abundance  of  tallow  in  the  inside ;  as  also 
does  the  fulness  between  the  brisket  and 
inside  of  the  fore-legs,  and  the  projection 
forward  of  the  brisket.  "When  the  flesh 
becomes  heavy  on  the  thighs,  making  a 
sort  of  double  thigh,  the  thigh  is  called 
lyary^  and  it  indicates  a  tendency  in  the 
whole  flesh  of  the  ox  to  grow  rather  on 


the  lower  than  the  upper  part  of  the  body. 
These  are  all  the  points  that  require  touch- 
ing tchen  t/ie  hand  is  used;  and  in  a  high- 
conditioned  ox,  they  are  gone  over  very 
rapidly. 

3623.  By  the  former  part  of  these  rules 
•you  will  be  enabled  to  judge  by  the  eye  of 
the  points  of  a  fat  ox,  which  ought  to  be 
filled  up ;  and,  with  the  assistance  of  the 
hand,  you  will  ascertain  the  degree  of  per- 
fection which  the  most  valuable  points  of 
an  ox  have  attained.  On  putting  those 
rules  in  practice  as  opportunity  ofiers,  ex- 
perience will  teach  you  to  estimate  the 
weight  of  an  ox,  not  its  live-weight,  but 
the  weight  of  beef  and  bones  it  will  yield 
after  deducting  the  weight  of  the  o^'al, 
.  which  consists  of  the  skin,  head,  entrails, 
and  loose  tallow.  The  farmer  is  entitled 
to  the  value  of  the  entire  weight  of  the 
beef  and  bones  at  the  current  prices  ;  and 
the  profit  of  the  purchaser  is  confined  to 
the  value  of  the  offal :  these  form  the  basis 
of  the  agreement  between  him  and  the 
farmer.  The  offals  are  generally  equal  to 
the  value  of  one-fifth  of  the  ox,  so  that 
an  ox  of  £25  value  in  beef  and  bones, 
should  leave  the  purchaser  £5  for  profit, 
though  the  offals  are  worth  sometimes  be- 
low, and  sometimes  above  that  value.  If 
the  buyer  is  a  good  judge  of  cattle,  he 
knows  the  exact  value  of  tiie  beef,  and  will 
endeavour  to  make  such  a  bargain  with 
the  farmer  as  will  not  only  leave  his  profit 
on  the  carcass,  but  cover  his  expenses  of 
droving  and  slaughtering.  Dealers  con- 
stantly in  jiractice  generally  make  pretty 
good  bargains  for  themselves,  according  to 
the  prices  at  the  time  the  bargain  is  made  ; 
but  their  purchases  are  subject  to  fluctua- 
tion in  price,  which  may  fall  without  an 
adequate  cause,  and  occasion  serious  loss; 
or  may  rise  as  causelessly,  and  leave  a 
handsomer  i)rofit  than  was  anticipated — so 
tiiat  the  profession  of  a  dealer  resolves 
into  a  speculation,  the  issue  of  which  is 
involved  in  uncertainty  at  all  times. 
Dealers  formerly  made  large  fortunes, 
when  breeders  estimated  the  value  of  their 
own  stock  with  uncertainty,  and  when 
dealers  invariably  purchased  in  a  rising 
market,  but  now-a-days  few  make  for- 
tunes, owing  to  competition,  to  greater 
skill  in  the  farmer  estimating  the  real 
value  of  liis  stock,  to  the  great  expense 
incurred  in  taking  cattle  to  suitable  mar- 
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kets,  and  to  the  uncertain  incidents  of  a 
roving  profession. 

3624.  As  long  as  farmers  trusted  to  their 
judgment  only,  when  they  had  few  oppor- 
tunities of  exercising  it,  in  estimating  the 
value  of  stock,  dealers  had  an  advantage 
over  them,  and  the  advantage  still  exists 
to  some  extent,  but  assistance  is  now  af- 
forded farmers  to  ascertain  the  nett  weight 
of  cattle  by  measuring  their  bulk,  or 
weighing  their  gravity.  The  live- weight 
of  cattle  is  easily  ascertained  by  placing 
the  ox  upon  a  steelyard,  and  the  nett 
weight  is  ascertained  by  multiplying  the 
live  weight  with  the  decimal  .605,  if  the 
ox  is  ripe  fat,  and  if  not,  by  .55 — that  is 
to  say,  that  the  offals  and  fluids  of  a  lean  ox 
weigh  about  as  much  as  the  beef  and  bones. 
An  ox  should  not  be  weighed  immediately 
after  it  has  taken  food,  when  it  will  be 
too  heavy,  but  after  it  has  chewed  the  cud, 
and  is  again  ready  to  eat. 

3625.  Ascertaining  the  weight  by  mea- 
suring the  body  of  the  ox  is  a  more  con- 
venient method  than  weighing;  and  when 
the  measurement  is  correctly  taken,  and 
the  ox  of  an  ordinary  size,  the  result  is 
pretty  accurate.     Suppose  fig.  300  repre- 

Fig.  300, 
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THE  MEASURING  OF  A  RIPE  FAT  OX,  TO  ASCERTAIN 
ITS  WEIGHT,  SINKING  THE  OFFALS. 

eents  an  ox  whose  weight  is  desired  to  be 
ascertained  by  measurement.  The  mode 
is,  measure  with  a  tape  line  from  the  top 
of  the  shoulder  a  to  the  tail-head  h.  which 
gives  the  length  ;  then  measure  round  the 
body  at  c  to  </,  immediately  behind  the 
ohoulder,  which  gives  the  girth  ;  and  on 
consulting  any  table  calculated  for  the 
purpose,  at  the  corresponding  figures  of 
the  length  and  girth  ascertained,  the  pro- 
duct will  give  the   nett  weight.      Upon 


what  principle  tlie  rules  given  in  books  ia 
founded  I  cannot  say,  unless  on  the  as- 
sumption that  the  body  of  the  ox  is  a  hollow 
cylinder;  for  a  sufficient  number  of  experi- 
ments have  not  yet  been  instituted  to  as- 
certain theexact  relation  subsisting  betwixt 
the  bulk  of  an  ox's  body,  and  the  weight 
of  the  flesh  and  bones  upon  it. 

3626.  Several  such  rules  exist.  Sup- 
pose an  ox  is  5  feet  in  length  and  7  feet 
in  girth.  One  rule  is,  Multiply  the  square 
of  the  girth  in  inches,  by  the  length  in 
inches,  and  divide  the  sum  by  7344,  and 
the  quotient  is  the  weight  desired.  For 
example : — 


Square  the  girth  in  inches, 


Multiply  by  the  length  in  inches, 


f84 
184 


7056 
60 


Weight. 
Divide  by  7344)423360(57  st.  8  lb. 

3627.  Another  rule  is,  Square  the  girth 
in  feet,  multiply  the  sum  by  the  length  in 
feet,  and  multiply  the  double  sum  by  the 
decimal  -238,  and  the  entire  sum  is  the 
weight  desired.     For  example ; 


Square  the  girth  in  fset,  i 

4 
Multiply  by  the  length  in  feet. 

Multiply  by  the  decimal. 

And  the  weight  is,         58'310  stones. 


245 
•238 


3628.  A  third  rule  is.  Multiply  half  the 
girth  by  itself  in  feet,  and  the  sum  by  the 
length  in  feet,  and  the  double  sum  gives 
the  weight  desired.     For  example  : — 

Multiply  half  the  girth  by  itself  in  feet,     |  g'J 

12-25 
Multiply  by  the  length  in  feet,  5 

Weight,  61-25  stones. 

Here  is  an  average  excess  of  3g  stones 
above  the  first  and  second  rules. 

3629.  A  fourth  rule  is.  Divide  the  live 
weight  by  8  and  multiply  the  quotient  by 
5,  and  the  sum  gives  the  nett  weight.  For 
example : — 

The  live  weight  of  574  st.  dead  weight  by  the 
rule  in  (3624,)  of  '605  is  92  stones. 

Divide  by  8)92(11^ 

Multiply  by  5 

And  the  nett  weight  is  57^  st. 
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3630.  A  fifth  rule  is  shortly  this  :— 

Girth  3  X  5  leiiBtlis, 


Weight 


Squxire  the  girth,      >  Z 


49 
Multiply  by  5  times  the  length,      25 

Divide  by         21)1225(58  st.  weight. 

3631.  Thus  many  rules  exist  by  which 
the  measuring  and  weighing  of  cattle  may 
ascertain  their  nett  weights,  and  many 
books  of  tables  are  found  in  which  those 
weights  are  calculated  to  one's  hand.  A 
sliding  scale  conveniently  carried  in  the 
pocket,  indicating  at  a  glance  the  weight, 
with  reference  to  the  length  and  girth  of 
animals,  is  sold  by  the  philosophical  instru- 
ment makers. 

3632.  Lord  Farnham's  Devon  ox, 
slaughtered  in  Dublin  in  1828,  weighed  12 
cwt.  =  96  St.  =  1344  lb.  The  offals 
weighed, 


Blood, 

lost,  .... 

Feet, 

Head  and  tongue, 

Kidneys,  .... 

Hide 

Heart,  liver,  and  lights. 
Guts  and  contents, 

Fat,  

Weight  lost  by  evaporation  from 
the  carcass,      .... 


Live  weight, 


lb. 

22 

8 

18 

30 

4 

80 

25 

135 

152 


504     0 
1344     0 


Equal  to  60  stones,         840     0 


The  rule  by  measurement  in  (3628)  comes 
nearer  the  truth  than  those  founded  on 
live  weight  either  in  (3624)  or  (3629.)* 

3633.  After  repeated  trials  by  Mr  Robert 
Stephenson,  Whitelaw,  East  Lothian,  on  a 
number  of  oxen  of  the  same  weight  and 
age,  of  the  relative  proportions  of  their 
live  and  dead  weights,  the  following  con- 
clusions were  come  to — that  every  100 
lb.  of  live  weight  gave  of 


Butcher  meat. 

577  per  cent. 

Tallow, 

80      ... 

Hide, 

5-5      ... 

Entrails  and  offal. 

28-8      ... 

1000 


3634.  Accurate  measuring  would  easily 
be  acquired,  and  the  result  would  ever 
be  correct,  were  the  form  of  the  ox  always 
perfect,  which  it  very  seldom  is,  the  fore 
and  hind  quarters  being  frequently  un- 
equal; and  tlie  degrees  of  condition  various. 
The  judgment  is  called  into  exercise  to 
make  allowance  for  those  differences,  and 
the  allowance  may  be  made  somewhat 
in  this  manner : — When  the  fore-quarter 
seems  heavier  than  the  hind,  the  line 
should  be  extended  nearerthe  head  than  the 
exact  top  of  the  shoulder  a,  fig.  300 ;  and 
in  like  manner,  when  the  hind-quar- 
ter is  heavier  than  the  fore,  the  line  should 
be  stretched  a  Tittle  beyond  the  tail-head 
b.  In  regard  to  the  girth,  it  is  a  very 
common  fault  in  the  carcass  of  an  ox  to 
be  contracted  behind  the  shoulder;  the  ac- 
tual girth  of  which  gives  a  result  below 
the  truth.  It  is  very  rare  to  find  the  girth 
filled  out  beyond  its  proper  form.  The 
tape  line  must  therefore  be  applied  with 
judgment.  The  line  is  most  conveniently 
divided  into  feet  and  tent/is,  instead  of 
eighths,  because  the  multiplication  by  de- 
cimals is  the  easiest.  As  an  illustration 
of  the  practical  effects  of  misapplying  the 
tape-line,  I  may  state,  that  one  inch  only 
added  to  the  girth  and  length,  assumed  in 
the  above  examples,  makes  an  increase  in 
the  above  weights  of  upwards  of  2  st.  The 
addition  of  one  inch  to  the  length  is  a  mis- 
take easily  made  when  the  ox  stands  with 
his  head  down  ;  and  a  similar  error  may  as 
easily  be  made  in  the  girth,  when  the  ox 
stands  with  his  back  raised.  Experience 
alone  can  give  proficiency  in  measuring 
cattle.  I  knew  a  steward  in  Berwickshire 
who  so  successfully  measured  cattle,  and 
had  so  many  opportunities  of  verifying  his 
measurements,  that  the  measured  weight 
of  an  ordinary  ox,  whether  fat  or  half  lean, 
differed  only  from  1  st.  to  ^  st.  of  its  real 
weight. 

363.5.  To  an  ox  from  40  to  70  stones 
the  tables  in  books  apply  pretty  near,  when 
the  measurement  is  made  with  judgment; 
but  in  weights  below  and  above  those 
figures,  the  tables  are  at  fault.  I  have 
no  instances  to  adduce  of  error  in  very 
small  weights,  but  many  in  large  ones, 
and  shall  only  adduce  one.  A  short- 
horn white  ox,  belonging  to  Mr  Boswell 


*  Quarterly/  Journal  of  Agriculture,  vol.  iv.  p.  552. 
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Irvine  of  Kingcausie,  was  exhibited  at 
the  Highland  and  Agricultural  Society's 
Show  at  Aberdeen  in  October  1834.  Its 
measurement  was  9  feet  3  inches  in  girth, 
and  6  feet  2  inches  in  length.  According 
to  Renton's  tables,  the  farmer  once  of 
Dykegatehead,in  Berwickshire,  the  weight 
was  126  St.  9  lb.;  to  Strachan's  124  st, 
2  lb.;  to  Ainslie's  122  st.;  and  to  Stewart's 
117  St.  The  actual  weight  of  beef  yielded 
by  the  ox  was  136  st.  10  lb.,  on  being 
slaughtered  by  Deacon  Sparks  of  Aber- 
deen, being  10  st.  1  lb.  more  than  the 
heaviest,  and  19  st.  10  lb.  more  than  the 
lightest  weight  indicated  by  the  tables. 
Such  deficiencies  of  weight,  at  7s.  the 
stone,  incur  a  loss  to  the  feeder  of  from 
£3, 10s.  6d.  to  £6,  18s.  upon  a  single  ox! 

3636.  The  rule  for  live-weight  is  also 
liable  to  error  when  applied  to  oxen  of 
extraordinary  weight.  Thus  the  late  Lord 
Kintore's  black  ox,  7  years  off,  exhibited 
on  the  above  occasion  at  Aberdeen,  weighed, 
alive,  28  cwt.,  or  224  stones.  By  the  rule 
of  multiplying  the  live-weight  by  the  deci- 
mal '605,  the  dead  weight  should  have 
been  135  st.  7  lb.;  but  when  the  ox  was 
slaughtered  by  Mr  Rodger,  Crown  Street, 
Aberdeen,  it  weighed  1 73  st.  4  lb.,  or  37 
st.  11  lb.  more  than  the  rule  indicated, 
which,  at  7s.  the  stone,  made  it  worth 
more  by  £13,  4s.  6d. !  On  the  other  hand, 
a  small  spayed  heifer,  belonging  to  Mr 
Boswell  Irvine,  weighed  88  st.  live-weight, 
which  should  have  yielded,  by  the  rule,  .53 
st.  3  lb.,  but  it  only  weighed  49  stones. 
The  rule  in  (3624)  is  equally  in  error 
when  applied  to  these  cases.  ■ 

3637.  Such  discrepancies  certainly  ren- 

Fisr. 


der  it  desirable  that  means  were  used  for 
rendering  the  rules  of  measurement,  as  well 
as  of  weight,  more  correct  than  they  are; 
and  I  see  no  way  of  effecting  this  end 
but  in  collecting  data,  by  instituting 
experiments  in  diiferent  parts  of  the  coun- 
try, to  measure  and  ascertain  the  live- 
weight  of  every  animal  before  it  is  slaugh- 
tered, be  it  ox,  sheep,  or  pig,  large  or  small, 
for  a  given  period,  and  to  weigh  its  fore 
and  hind  quarters,  after  it  is  slaughtered. 

3688.  The  cart-steelyard  or  weigh- 
Iridge. — As  I  have  mentioned  the  weigh- 
ing of  cattle  alive,  for  the  ascertaining  of 
their  value  as  a  marketable  commodity, 
and  as  many  occasions  occur  in  farms  for 
weighing  heavy  weights,  it  is  proper  to 
give  a  description  of  such  a  steelyard 
as  will  be  useful  on  a  farm.  The  cart- 
steelyard  is  a  machine  in  which  a  com- 
bination of  levers  are  employed  to  effect, 
in  a  commodious  way,  the  weighing  of 
bodies  of  considerable  weight,  and  which 
would  require  the  common  Roman  steel- 
yard of  most  inconvenient  dimensions,  or 
a  balance  equally  cumbrous,  besides  the 
inconvenience  of  a  great  mass  of  move- 
able weight.  The  combination  consists  of 
two  double-fulcrum  levers  of  the  second 
order,  combined  with  a  single  lever  of  the 
first  order.  The  relation  of  the  arms  of 
the  first  are  3|-  to  1,  and  of  the  second  8 
to  1,  making  the  ultimate  ratio  28  to  1 ; 
so  that  every  cwt.  placed  upon  the  plat- 
form of  the  machine  is  balanced  by  4  lb.  on 
the  scale-board  attached  to  the  second  lever. 

3639.  In  describing  the  construction  of 
this  compound  steelyard,  we  have  in  fig. 
301,  the  ground  plan:  the  bed-frame  a  a  «  a, 
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6   feet   in  length  by  4  feet    in 
surrounded    by    a    stand-np 


which   is 

breadth,    is 

flange.    This  frame  is  laid  in  a  pit  formed 

of  masonry  x  x,  figs.  302  and  303,  adapted 

to  the  size  of  the  frame,  and  having  the 


surface  of  its  foundation  course  laid  level, 
under  the  surface  of  the  ground,  sufficient 
to  bear  the  sole-frame,  and  upon  which  it 
requires  to  be  solidly  bedded.  Four 
blocks  b'  b\  fig.  302,  are  faced  on  their 
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lop-8urface  with  a  cradle  of  steel,  forming 
the  dead  fulcra  of  the  levers.  The  two 
first  levers  b  c  d,  b  c  d,  fig.  301,  seen  in 
profile  aibc  d,  bed,  fig  302,  are  so  formed 
in  the  horizontal  direction  as  to  bring 
their  points  of  bearing  at  i,  c,  and  d  to 
the  requisite  position ;  and  in  the  vertical 
direction,  to  bring  the  centres  bed  into 
one  plane.  When  the  levers  are  duly 
placed,  their  ends  d  pa.ss  each  other,  being 
thus  suited  to  the  centres  of  the  second 
lever.  The  second  lever  k  I,  figs  301  and 
303,  has  its  main  centres  g  supported  upon 


the  two  arms  %{  the  standard  h.  From 
the  centre g  to  t,  and  from  ^  to  /  is  8  to  1 ; 
the  extremity  i  to  k  being  for  the  purpose 
of  adjusting  the  equilibrium  of  the  machine. 
Upon  the  two  centres  i,  fig.  301,  links  are 
appended,  which,  in  their  lower  bend^ 
receive  the  centres  d  d  oi  the  two  first 
levers,  and  the  extremity  /  is  formed  into 
the  fork,  upcm  the  centres  of  which,  p  p, 
the  scale-board  m  is  suspended.  In  the 
chamber  a'  a',  the  second  lever  vibrates. 
The  platform,  which  is  left  out  in  fig  301, 
but  is  seen  in  profile  in  figs.  302  and  303, 


Fi-.  ZO? 


LONGITUDINAL  SECTION  OF  THE  CART-STEELYARD. 


is  a  frame  with  raised  ledges,  to  guide  the 
cart-wheels  when  being  placed  upon  the 
platform.  Four  pendant  pillars  72,  fig. 
302,  attached  to  the  platform,  bear  equally 
on  the  centres  e  of  the  first  levers.  If  the 
equilibrium  of  the  levers  is  not  perfect, 
it  is  to  be  adjusted  by  adding  to  or  taking 
from  the  back  end  of  the  second  lever. 
Studs  projecting  inward,  coming  under  the 
platform  at  the  wheel-tracks,  serve  to  bear 
not  only  the  weight  of  the  platform  when 
unloaded,  but  to  receive  the  shocks  of  the 
load  when  coming  upon  it,  thereby  saving 
much  of  the  tear  aud  wear  of  the  centres. 

3640.  In  this  form  of  weighing-machine, 
it  will  be  observed  that  the  platform  can 
have  no  lateral  motion,  which  would  be  a 
defect  if  it  had  a  great  range  vertically ; 


but  this  being  extremely  sm.all,  the  want 
of  lateral  motion  does  not  affect  the  accu- 
racy of  the  indications.  In  those  ma- 
chines having  slight  lateral  motion,  the 
principle  of  the  levers  is  the  same  as 
here  described,  the  chief  difference  being 
that  the  jilatform  is  suspended  upon  links, 
to  accommodate  which  the  pillars  n  n  are 
lengthened  downwards,  and  hooked  under 
the  first  levers,  so  as  rest  upon  the  links 
suspended  from  them. 

3G41.  The  most  perfect  form  of  such 
steelyard  I  have  seen  was  that  exhibited 
by  Mr  Craig,  Liverpool,  and  manufactured 
by  Redpath,  Brown,  and  Co.  Edinburgh, 
at  the  general  show  of  the  Highland  and 
Agricultural  Society  of  Edinburgh,  in 
August  1S48.    This  machine  is  adapted  to 
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the  weighing  of  cattle,  as  well  as  every  other 
live  or  dead  stock,  whether  of  large  or 
small  bulk  and  weight.  It  is  constructed 
on  the  principle  of  combined  level's,  is  pro- 
vided with  a  platform,  the  size  of  wliich  is 
proportioned  to  the  intended  purposes,  the 
platfiirni  being  susi)ende<l  on,  or  appended 
to,  the  levers.  It  is  thus  of  the  same 
principle  in  construction  as  tlie  steelyard 
I  iiave  described  ;  but  its  bearings  are  so 
arranged  as  to  weigh  any  object  accurately, 
no  matter  on  what  part  of  tlie  platform  it 
maybe  placed.  In  tlie  machine  exiiibited, 
andtested  by  weighing  animals  andarticles, 
the  platform  is  6  feet  3^  inches,  and  is 
provided  with  a  movable  railing  or  pen, 
to  insure  safety  to  live  animals  while  be- 
ing weighed.  The  price,  is  £22.  Other 
steelyards  range  in  price  from  £,15  to 
£25. 

3642.  Whether  the  fat  cattle  are  disposed 
of  to  the  dealer  or  butcher,  or  are  intended 
to  be  driven  to  market  by  the  farmer  hira- 
eelf,  they  should  nndergo  a  preparation  for 
the  journey.  If  immediately  made  to 
travel  on  the  road  from  feetling  on  tur- 
nips, when  the  bowels  are  full  of  undi- 
gested vegetable  matter,  a  scouring  ensues 
which  soon  renders  them  unfit  to  pursue 
their  journey;  and  the  complaint  is  the 
more  likely  to  be  brought  on  from  the 
great  propensity  which  cattle  evince  to 
take  violent  exercise  on  feeling  themselves 
at  liberty,  after  a  long  confinement  in  the 
house.  They  become  light-headed  in 
leaving  even  the  hammel,  and  remarkably 
so  on  being  brought  out  of  a  byre,  when 
their-clumsy  antics  would  be  highly  amus- 
ing, were  it  not  for  the  apprehension  that 
they  will  hurt  themselves  against  every 
object,  which  they  seem  not  to  see  before 
them,  their  visual  organs  being  evidently 
at  fault  at  the  time.  I  remember  seeing 
a  dodded  Angus  stot  let  out  of  a  byre  run- 
ning so  recklessly  about,  that  at  length  he 
came  at  full  speed  with  his  head  against 
the  wall  of  the  steading,  and  was  instantly 
felled  to  the  ground.  Before  any  one, 
however,  could  run  to  his  assistance,  he 
sprang  to  his  feet  and  made  off  again 
at  full  speed,  with  his  head  high  up,  and 
tail  on  end,  as  if  feeling  proud  of  hav- 
ing accomplished  a  feat  which  none  of  the 
ethers  dared  to  do.  With  distended  nostrils 
and  heaving  flanks,  he  seemed  painfully 
excited ;  but  on  being  brought  again  into 


the  byre,  he  soon  calmed  down  and  be- 
came exhausted.  On  being  let  out  for  the 
first  time,  cattle  should  be  put  a  while  into 
a  large  court,  or  in  a  road  well  fenced  with 
enclosures,  and  guarded  by  men.  Two  or 
three  times  of  such  exercise  will  make 
them  quiet;  and  in  the  mean  time,  to 
lighten  the  weight  of  their  carcass,  they 
should  have  hay  for  the  largest  proportion 
of  their  food.  All  these  precautions  are 
absolutely  requisite  for  cattle  which  have 
been  fed  bound  for  months  to  the  stake, 
otherwise  accidents  will  befal  them  on  the 
road.  Even  when  retained  at  home,  seri- 
ous accidents  sometimes  overtake  cattle 
let  out  of  a  byre,  such  as  the  breaking  of 
a  horn,  casting  of  a  hoof,  spraining  a  ten- 
don, bruising  ribs,  and  heating  the  whole 
body  suddenly  and  violently — and  every 
such  ill-luck  befalling  an  animal,  afi'ects 
its  value  in  the  market  to  a  sensible 
degree. 

3043.  Having  been  thus  prepared  for 
the  road,  the  drover — who  may  be  your 
own  shei)herd,  or  a  hired  professional 
drover,  on  the  supposition  that  you  are 
to  take  your  cattle  to  the  market — takes 
them  along  the  road  very  slowly  for 
the  first  two  days,  not  exceeding  7  or 
8  miles  a-day.  At  night,  in  winter,  they 
should  be  put  into  an  open  court,  and 
supplied  with  hay  and  water,  and  a  very 
^Q\v  turnips;  for  if  the  turnips  are  sud- 
denly withdrawn  from  them,  their  bellies 
will  cling  or  shrink  up — a  state  very 
much  against  the  appearance  of  every 
animal  in  a  market,  as  it  may  be  the  efi"ect 
of  disease.  In  summer,  a  grass  park  suits 
them  best  to  feed  and  rest  in.  After  the 
first  two  days,  they  proceed  faster,  say  12 
or  13  miles  a-day,  if  very  fat,  and  15, 
if  moderately  so.  When  the  journey  is 
long,  and  the  cattle  become  faint  in  travel- 
ling, they  should  get  corn  to  support  them. 
In  frosty  weather,  when  the  roads  are 
hard,  cattle  are  apt  to  become  shoulder- 
shaken^  which  is  one  effect  of  founder; 
and  if  sleet  fall  during  the  day,  and  be- 
come frozen  upon  them  at  night,  they  will 
be  chilled  so  as  to  refuse  food  altogether, 
and  shrink  rapidly  in  bulk.  I  had  a  lot 
of  12  Angus  oxen  so  affected,  on  their 
road  to  Glasgow,  when  overtaken  by  an 
unexpected  storm  as  late  in  the  season  as 
May,  til  at  I  scarcely  recognised  them  in 
the  market,  and  their  value  was  deterio- 
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rated  to  the  amount  of  £3  a-liead.  Cattle 
should  arrive  the  day  before  in  the  neijrh- 
bourhood  of  a  distant  market,  and  he  sii|>- 
plied  with  good  turnips  and  li.iv,  or  grass, 
to  make  them  look  fresh  and  to  fill  up  their 
flanks  again;  hut  if  the  market  is  only  a 
short  distance,  they  can  travel  to  it  from 
early  morning. 

3644.  In  droving  cattle,  the  drover 
should  have  7iO  t/o^y,  which  will  only  annoy 
them.  He  should  walk  either  before  or 
behind  the  drove,  as  he  sees  them  disposed 
to  proceed  too  fast,  or  loiter  on  the  road  ; 
atid  in  passing  carriages,  the  leading  ox — 
for  one  generally  assumes  a  leadership 
after  travelling  for  a  while  together — 
with  a  little  experience,  will  make  way 
for  the  rest.  In  other  respects,  their 
management  on  the  road  is  much  the  same 
as  that  of  sheep,  though  the  rate  of  travel- 
ling is  quicker.  Accommodation  will  be 
found  at  night  at  stated  distances  along 
the  road. 

3645.  On  putting  oxen  into  a  ferry 
boat,  the  shipping  of  the  first  one  only  is 
attended  with  much  trouble.  A  man  on 
each  side  should  take  hold  of  a  horn,  or  of 
a  halter  of  rope,  should  the  ox  be  hornless, 
and  other  two  men.  one  on  each  side,  should 
push  him  forward  from  behind  with  apiece 
of  rope  held  between  them  for  a  breeching, 
and  the  men  should  simultaneously  conduct 
him  along  the  j)Iank  into  the  boat.  This 
arranirement  of  the  men  should  be  adopted 
at  once,  and  not  after  it  had  been  found  im- 
possible to  induce  the  ox  to  go  aboard  of 
himself,  or  by  dint  of  twisting  his  tail,  the 
irritation  occasioned  by  which  will  cause 
every  subse([ueut  plan  difficult  of  execution. 
If  the  boat  have  low  gunwales,  one  man 
should  remain  beside  the  ox  until  one  or 
two  more  cattle  follow  their  compani(»n, 
which  they  will  most  readily  do.  In  ne- 
glectinir  to  guard  the  first  ox  in  small  ferry- 
boats, I  have  seen  it  leap  into  the  water, 
and  it  is  then  difficult  to  prevent  the  rest 
doing  the  same  from  the  jetty. 

3646.  Whatever  time  a  lot  of  cattle  may 
take  to  walk  to  a  market,  they  should 
never  be  oterdriv^n.  The  flesh  of  over- 
driven cattle,  when  slaughtered,  never  be- 
comes firm,  and  the  tallow  has  a  soft, melted 
appearance.  Much  diversity  exists  in 
managing  cattle  on  the  road  by  drovers. 


Some  like  to  proceed  on  the  road  quietly, 
slowly,  but  surelv,  and  to  take  them  into 
the  market  in  a  jdacid,  cool  state.  Others 
drive  them  smartly  along  for  some  dis- 
tance, and  then  rest  them  to  cool  a  while, 
when  they  will  probably  become  chilled, 
and  have  a  staring  coat  when  they  enter 
the  market.  Whilst  others  like  to  enter 
the  market  with  the  t;attle  in  an  excited 
state,  imagining  that  they  look  gay ; 
but  distended  nostrils,  loose  bowels,  and 
reeking  sides,  the  ordinary  concomitants 
of  excitement,  are  no  recommendations 
to  a  purcluiser.  Good  judges  are  chary 
of  purchasing  cattle  in  a  heated  state,  as 
they  do  not  know  how  long  they  have 
been  so,  and  to  cover  the  risk,  will  oflFer 
a  lower  price  for  them  than  in  a  cool 
state.  Some  drovers  have  the  habit  of 
thumping  the  hindmost  ox,  whichever  it 
may  be,  with  his  stick,  while  on  the  road. 
This  is  a  reprehensible  practice,  as  the 
flesh,  where  thumped,  will  bear  a  red 
mark  after  the  animal  has  been  slaugh- 
tered, named  a  blood-burn.  The  flesh 
so  aff'ected  will  not  take  the  salt,  and  is 
apt  to  putrefy.  A  touch  upon  the  shank, 
or  any  tendonous  part,  when  correction  ia 
necessary,  is  all  that  is  required  ;  but  the 
voice,  in  most  cases,  will  answer  the  end. 

3647.  A  few  large  oxen  look  best  to- 
gether in  a  market,  on  a  position  rather 
above  the  eye  of  the  spectator.  When  a 
large  lot  is  nearly  alike  in  size  and  appear- 
ance, they  look  best  and  level,  on  a  flat 
piece  of  ground.  Very  large  fat  oxen 
never  look  better  than  on  the  same  level 
with  the  spectator.  To  look  in  the  best 
state,  an  ox  should  hold  his  head  in  a  line 
with  his  body,  have  lively  ears,  clear  eye, 
dewy  nose,  a  well-licked  hide,  and  stand 
firm  on  all  his  feet.  These  are  invariable 
symi>toms  of  high  health  and  good  condi- 
tion. AVIiencver  you  see  an  ox  shifting 
his  standing  from  one  foot  to  another,  he 
is  foot-sore,  and  has  been  far  driven.  When 
you  observe  him  hanging  his  head,  and  his 
eyes  watering,  he  feels  ill  inwardly.  When 
his  coat  stares,  he  has  been  overheated 
some  time,  and  has  become  subsequently 
chilled.  These  latter  symptoms  will  be 
much  agirravated  in  cattle  that  have  been 
fed  tied  to  the  stake.  You  may  at  once 
discover  whether  cattle  have  been  fed  at 
the  stake,  by  observing  a  fretted  and  cal- 
lous mark  occasioned  by  the  rubbing  of 
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the  baikie  or  seal,  figs.  75  ami  76,  on  the 
top  of  the  neck,  immediately  behind  the 
ears ;  by  the  huofs  being  overgrown  at  the 
points ;  by  marks  of  dung  and  of  much 
resting,  upon  the  outside  of  the  hams ;  and 
also  very  frequently  by  the  remains  of  lice 
upon  the  tail-head  and  the  top  of  the 
shoulder,  their  scurf  remaining,  or  the  hair 
shorn  bare  from  those  parts. 

3648.  Steam  conveyance  by  sea  and 
land  is  now  so  common  from  all  parts  of 
the  country,  and  from  sea-ports,  that  fat 
cattle  are  not  now  travelled  on  foot  to 
markets  at  great  distances,  as  was  wont  to 
be  the  case  some  years  ago  ;  still  it  is  well 
for  you  to  be  made  acquainted  with  the 
best  method  of  driving  cattle  on  the  road, 
since  most  parts  of  the  country  at  which 
cattle  are  fattened  are  situate  at  consider- 
able distances  both  from  railway  stations 
and  shipping  harbours.  Fat  cattle  must 
still  be  driven  to  local  fairs  from  short  dis- 
tances, and  in  those  short  journeys  they 
require  to  be  as  well  guided  as  on  long 
ones. 

3649.  The  customs  relating  to  the  pur- 
chase and  sale  of  cattle  in  fairs,  and  town 
markets,  are  precisely  the  same  as  tiiose 
connected  with  the  disposal  of  sheep, 
(3.597.) 

3650.  On  consigning  fat  cattle  on  your 
own  account  to  London,  eitlier  by  steam- 
boat or  railroad,  it  is  necessary  beforehand 
to  establish  a  correspondence  with  a  re- 
spectable salesman.  I  say  with  a  sales- 
man of  established  character,  for  that  class 
of  persons  having  the  monopoly  of  the  sale 
of  stock  at  Smith  field,  some  of  them  eftect 
sales  for  their  customers  in  a  question- 
able manner.  It  has  been  alleged,  for 
example,  that  "  each  salesman  receives 
consignments  of  stock  from  several  graziers, 
and  it  frequently  happens  that  when  a  sale 
is  effected,  say  of  100  cattle  or  sneep, 
composed  of  perhaps  10  from  one  grazier, 
20  from  another,  30  from  another,  and  so 
on ;  they,  of  course,  vary  in  quality  and 
size;  the  10  or  20  being  perhaps  far  supe- 
rior to  those  with  which  they  are  sold  ; 
but  it  often  happens  that  one  general  ave- 
rage price  is  fixed  for  the  whole :  thus  it 
occurs  that  tlie  judgment  of  the  salesman 


is  the  only  criterion  of  value,  and  the  re- 
turns of  the  prices  to  the  respective  graziers 
must  depend  entirely  on  his  discretion  ; 
the  apportioning  of  the  money  taking 
place  in  the  money  taker's  office."  Thus 
your  good  cattle  may  be  slumped  in  price 
with  the  inferior  ones  of  auother  person. 
"  Again,  we  will  suppose  a  case  of  con- 
signment of  100  cattle  or  sheep  by  one 
person:  these  may  be  sold  in  one  lot  at  an 
average  price ;  but  in  order  to  satisfy  his 
principal,  it  is  not  unusual  fur  the  sales- 
man to  render  a  fictitious  account,  showing 
that  the  sale  was  effected  by  tens  or  twen- 
ties to  different  persons,  and  at  prices 
varying,  but  making  up  the  amount  for 
which  they  were  actually  sold.  The  rea- 
son given  for  this  proceeding  is,  that  the 
salesman  wishes  to  gain  a  name  for  mak- 
ing exertion  to  obtain  the  best  prices,  which 
might  be  questioned  if  the  animals  were 
returned   as  sold   in  one  lot."  * 

3651.  Besides  this  unfair  mode  of  sale, 
the  injuries  probably  to  be  sustained  by 
the  cattle  or  sheep  you  may  consign  to  a 
salesman,  on  their  way  through  the  streets 
to  Smithfield,  are  at  times  to  a  serious 
amount.  "  The  loss  to  the  grazier,"  says 
a  writer,  "  is  in  the  difference  in  value  of 
his  sheep  or  cattle,  when  they  arrive  in 
the  neighbourhood  of  the  metropolis,  and 
wlien  offered  for  sale  in  Smithfield  after 
intense  suflering  from  hard  blows,  driving 
over  the  stones,  from  hunger,  tiiirst,  fright, 
and  the  compresj-ed  state  in  which  tliey 
are  constrained  to  be  packed ;  the  sheep 
and  beasts  the  whole  time,  from  their 
raised  temperature,  clouding  the  atmos- 
phere of  Smithfield  with  dense  exhalations 
from  their  bodies.  Tiie  London  butcher, 
carrying  on  a  respectable  trade,  will  at  all 
times,  Avhen  he  enters  the  market,  reject 
such  cattle  or  sheep  as  are  what  is  termed 
in  a  mess  ;  that  is,  depressed,  after  excita- 
tion by  being  overlaid  or  overdriven,  or 
such  as  have  been  more  than  usually 
troublesome  in  getting  into  tiie  market, 
and,  consequently,  will  be  in  a  more  wor- 
ried and  exhausted  condition.  It  is  to  be 
observed,  that  all  animals  brought  into 
Smithfield,  especially  on  the  Monday's 
niarket-ilay,  are  more  or  less  in  the  con- 
dition above  described."  This  was  the 
case  when  an  inquiry  was  made  into  the 


Inquiry  into  the  State  of  Smithfield  Cattle  Market  In  1848,  p.  6. 


150 


PRACTICE— SUMMER. 


state  of  tlie  market  in  1R2S  ;  and  tlie  in-  loose  from  their  fastenings,  and,  in  Icnoclc- 

quirv  institutc<l   in  1847.  by  a  committee  ing  against  each  other  and  the  sides  of  the 

of  the  House  of  Commons,  presents  no  im-  vessel,  become  bruised  to   a  considerable 

provement  of  the  picture,  as  may  be  seen  degree;  and,  in  some  instances,  have  been 

bv  the  evidence  of  Mr  Walter  Anderson,  thrown  overboard  to  secure  the  safety  of 

Oaklev,  a  grazier  near  Bedford,  when,  in  the  vessel.     If  such  confusion  is  bad  be- 

answer  to  the  que.-<tion  put  to  him,  '•  In  low  decks  it  is  much  worse  upon  deck, 

what  wav  were  cattle  ill  treated?"  he  an-  where  the  cattle  interfere  with  the  work- 

swered.  "I  have  witnessed  in  Smithfield,  on  ing  of  the  shij).     In  the  event  of  such  a 

four  different  occasions,  when  I  have  gone  risk,  it  is  much  safer  to  transmit  them  in 

there  to  see  my  beasts,  which  were  of  very  the  trucks  of  a  railway  than  in  tlie  holds 

good    quality,   they   have    been  put  into  or  decks  of  steam-vessels, 
ring-droves,  where  they  have  been  cram- 

nied  in  so  thick  that  I  have  not  been  able         3054.  The  charge  for  conveying  cattle 

to  see  my  animals  for  two  hours;  and  when  to    London  by  the  steamboat  and  railway 

they  have  been  brou<:ht  out,  thev  were  so  increases,  of  course,  with  the  distance,  but 


disfigured  with  mud,  and  bleeding,  that  I 
should  not  have  known  them,  unless  the 
mark  was  pointed  out  to  me.''* 

36.52.  The  blows  and  bruises  sustained 
by  the  cattle  and  sheep  materially  affect 
their  market  value,  and  the  state  of  their 
flesh  as  an  article  of  food.  "  A  calcula- 
tion has  been  made,"  savs  another  and 
earlier  writer,  "  that  512,000  serious  and 
extensive  cedematous  bruises  are,  in  the 


less  in  proportion  for  the  longer  distance. 
The  charges  are  too  costly  ;  but,  to  view 
the  matter  in  its  pro])er  light,  the  cost 
should  be  compared  with  the  loss  of  con- 
dition incurred  by  sending  fat  stock  on  foot 
to  the  same  distance.  Mr  D.  Martin  of 
Wainflect,  in  Leicestershire,  ascertained 
the  ditierence  by  experiment.  He  walked 
5  sheep  to  London,  which  weighed  858  lbs. 
live-weight,  and,  on  being  killed  there, 
their  carcasses  weighed  435  lb.,  and  the 
course  of  one  year,  discovered  on  cattle     loose  fat  60  lb.;  whereas  5  sheep  of  the 


after  they  are  slaughtered.  The  pain 
these  bruises  must  occasion  to  the  cattle, 
and  the  loss  to  the  butcher  or  the  j>ublic, 
is  exclusive  of  th(tse  jiarts  of  the  animal 
which  suffer  most  from  the  conduct  of  the 
drovers,  namely,  the  head,  especially  the 
nasal  organs,  and  concussions  of  the  brain 
by  blows  on  the  horns,  besides  the  more 
acute  sufferin<r  from  blows  on  the  hocks." 


same  weight,  killed  at  home,  yielded  489 
lb.  of  mutton  and  74^  lb.  of  loose  fat, 
the  difference  68i  lb.  in  favour  of  those 
not  travelled,  at  6d.  the  lb.,  gives  a 
sum  of  34s.  3d.,  which  would  have  j^aid 
the  cost  of  a  very  long  journey  by  the 
railway.^ 

3n55.  It  has  long  been  mv  opinion  that 

The  beef  consumed  in  London,  in    1836,  cattle  and  sheep  conveyed  by  rail  wav  ouuht 

he  states,  amounted  to  Oj  millions  of  stones,  to  pay  by  weight,  as  gootls  do,  and  not 

which,  at  6s.  a  stone,  gives  a  total   value  by  bulk  as  gauged  in  a  truck.     The  pre- 

of  i? 2,850,000  ;  and  if  its  deterioration  is  sent  j>lan  has  the  effect  of  overcrowding  fat 

taken  only  at  half-a-farthing  j'cr  poun<i,  stock   in   the  truck,  and   of  discoumging 

the  annual  loss  sustained  by  the  bruises  the  sending  of  lean  stock  by  rail ;  for  lean 

of  cattle  alone,  will  amount  to  i.()!)."270,  cattle  occu])y  more  space    in    proj)ortion 

16s. t     This  was  in    1828,  and  from   the  to  their  value  than  fat,  and   their   lower 

increase  in  the  number  of  cattle  since  that  value  is.  besides,  le-ss  able  to  pay  the  higher 

period,  and  the  consequent  curtailment  of  fare.     It  would  not  be   difficult    for   the 

space  allotteil  to  each,  the  loss  sustained  station  master,  or  the  servants  at  the  sta- 


by   bruises   was   calculated, 
amount  to  £100.000. 


in    1N48,   to 


3653.  Cattle  and  sheep  are  not  free  from 
serious  accidents  on  buard  ste::m- vessels 
in   stormy   weather.       The  cattle   break 


tion,  to  ascertain  the  live  weight  of  stock 
by  weighing  one  animal  of  every  equal  lot 
on  the  weighing-machine,  always  at  the 
station  ;  and  such  practice,  for  a  short 
time,  would  enable  them  to  determine  the 
weight    by    the    eve.      Were   farmers    to 


*  Inquiry  into  the  Stnte  of  Siiiitlifi<M  Cattf"  Marht  in  1848,  p.  19. 

+   Tlie  (^iiestiuii  of  the  Smitlifiild  M'irktt  full ii  c  ■iisiil^ri'd,  p.  21  and  24. 

+   The  liailiray  ISell,  i'or  February  l!t47. 
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press  this  change  on  the  railway  autho- 
rities, and  show,  by  a  practical  trial,  the 
ease  with  which  it  niiirht  be  effected,  it 
would  no  doubt  be  adopted  on  the  prin- 
ciple of  fair  dealing.  Stock  gives  less 
trouble  than  goods  to  railway  servants,  in 
the  putting  in  and  the  taking  out  of  the 
trucks,  and  they  occupy  no  warehouse 
room  ;  and  therefore,  if  they  paid  the  same 
charge  as  goods,  they  would  be  more  profit- 
able traffic  to  the  company. 

36.56.  The  importation  of  horned  cattle  from 
Ireland  and  Scotland  into  England,  was  prohi- 
bited by  a  law,  16  Charles  II.  1663  ;  but  the 
export  of  cattle  from  Ireland  now  forms  a  vast 
and  beneficial  branch  of  the  Iri>h  trade  with  the 
sister  country.  From  the  inferior  port  of  Water- 
ford  alone,  the  value  of  imported  cattle  and  pro- 
Tisiuns  amounted,  in  1841,  to  nearly  half  a  million 
Sterling.*  Now  all  live  animals  are  imported  from 
all  quarters  of  the  globe  into  Britain  free  of  duty. 

3657.  The  numbers  of  cattle  presented  in  each 


Oxen. 

Cows. 

Calves. 

In  January, 

15,589 

480 

770 

...  February, 

15,404 

570 

859 

...  Marcli,     . 

15,407 

601 

1.122 

...  Aiu-il,      . 

15,.'5-22 

577 

1,375 

...  May,        . 

1(),541 

491 

2,087 

...  June, 

17,452 

509 

3,846 

...  July, 

16,878 

495 

4,033 

...  August,   . 

17,975 

497 

3,840 

...  September, 

21^714 

421 

2,707 

...  October,  . 

20,177 

487 

2,200 

...  Novemb'T, 

19,700 

544 

1,483 

...  December, 

19,855 

620 

1,263 

212,014 

6,292 

25,585 

Total  number  of  cattle,  .  243,891 
In  regard  to  these  numbers,  it  should  be  borne 
in  mind  that  they  represent  the  total  numbers  ex- 
hibited in  each  month  ;  but  a  deduction  should 
be  made  for  the  cattle  turned  out  unsold  in  one 
market  day,  and  which  make  their  appearance 
in  another.  It  has  been  estimated  that  about 
25,000  cattle  reappear  in  the  course  of  a  year. 

3658.  It  is  interesting  to  observe  the  propor- 
tions in  which  the  oxen  from  the  dififerent  districts 
of  the  kingdom  found  their  way  to  London  in  the 

aud 


;  of  1848,  for 

sale   in 

Smithfield 

market,      different    months 

i   of    the  year  : 

in    184: 

m,  were  as  follows :  — 

1848 

:  — 

W.  and  Mid- 

Other parts  of  Eng- 

N. Districts.      E.  Districts. 

land  Dis- 

land with  Ire- 

Scotland. 

tricts. 

land. 

In  January,    . 

4,150 

2,200 

2,000 

2,900 

790 

...  February, 

3,000 

4,200 

1,800 

2,700 

610 

...   March, 

2,000 

4,500 

2.300 

1,600 

850 

...  April, 

1,000 

5,400 

2,500 

1,350 

840 

...  May, 

500 

5,900 

2,800 

2,100 

2,5(;0 

...  June, 

6,300 

3,000 

1,900 

3,180 

...  July. 

900 

5,000 

3,800 

2,250 

790 

...  August, 

3,f:oo 

8,000 

1,480 

l,.9!i0 

960 

...   September, 

5,000 

2,000 

2,600 

3,450 

572 

...   October,     . 

7,200 

800 

4,550 

1,810 

910 

...  November, 

6,300 

1,.500 

2,(i00 

3,350 

400 

...  December, 

In  1847, 

6,000 

2,500 

4,000 
32,830 

3,900 

290 

39,650 

48,300 

29,270 

12,752 

47,870 

48,700 

27,800 

2(1, 150 

8,725 

A  few  deductions  may  be  drawn  from  the 
numbers  of  this  statement.  From  th.e  northern 
districts  the  chief  supplies  are  in  the  beginning 
and  end  of  the  year,  indicating  there  the  preva- 
lence of  arable  husbandry,  and  fattening  with 
turnips,  and  little  grazing.  The  same  remark 
applies  to  other  parts  of  England  with  Ireland  ; 
but,  from  these  districts,  the  supply  is  more 
uniform  than  from  the  northern  districts.  From 
the  eastern  districts  the  supply  is  scanty  in  win- 
ter, the  fattening  on  turnips  being  evidently 
limited,  while  the  grazing  in  summer  is  carried 
on  to  a  large  extent.  Tlie  supply  from  the 
western  and  midland  districts  is  more  regular 
thronglidiit  the  year  than  from  any  other  dis- 
trict, while  it  rather  increases  in  winter,  indi- 
cating fattening  for  a  short  time  on  turnips  from 
the  grass  in  autumn.  The  grazing  beasts  are 
largely  supplied  from  the  north  of  Scotland  in 
the  early  summer  months.  On  comparing  the 
numbers  of  1848  with  1847,  we  find  a  falling 
off  of  the  Short-horns  from  the  northern  districts, 

*  Haydn's  Dictionary 


and  an  increase  of  the  Devons  and  Herefords 
from  the  we^tern  and  midland  districts,  while 
the  supply  from  the  eastern  districts  is  about 
the  same.  From  Scotland,  the  increase  in 
1848  is  very  marked,  owing,  no  doubt,  to  the 
accommodation  of  direct  conveyances  on  the  rail- 
ways from  Scotland  to  London. 

3659.  The  number  of  oxen  presented  at  Smith- 
field  for  the  last  8  years  was  as  follows:  — 
0\en. 
In   1841,        .         .         194,298 
...    1842,        .        .        210,723 
...    1843,         .         .         207,195 
...    1844,         .        .        216,848 
...    1845,        .        .        222,822 
...   1846,        ,        .        233,402 
...    1847,        .        .        216,180 
...   1848,        .        .        212,014 


1,713,582 


Average  of  the  8  years,    214,197 


of  Dates — art.  Cattle. 


162 


PRACTICE— SUMMER. 


3660.  Mr  M'Q,ueen,  in   1836,  estimated    the 

number   of  cattle    in    the    United  Kiiigdum   at 
15,400,000,  divided  thus:  — 

Bulls,  young  and  old,       .         .         .  ."iOO.OOO 

Cows, 7,000,000 

Oxen,  fat,  to  kill,             .         .         .  2,00(1,000 

...      growing  up  to  fatten,     .         .  4,000,000 

used  to  work,         .          .         .  500.000 

...      to  replace  waste,  .         .         .  1,400,000 


Or  thus  :  Permanent  stock. 

To  replace  waste,  one-tenth, 


15,400,000 

14,000,000 
1,400,000 

15,4  00,000" 


3661.  The  cattle  and  calves  imported  duty  free, 
from  the  Continent  into  London,  in  each  month 
of  the  year  1848,  were  as  follows  :  — 


Cattle. 

Calves. 

In  January, 

.        720 

110 

...   February, 

852 

103 

...   March,     , 

.      1,146- 

434 

...  April, 

.     2,456 

466 

...  May,        , 

.     2,197 

fi.OS 

...  June, 

.      2,044 

1,6!)2 

...  July,       . 

.      ]fi66 

1,706 

...  August,  . 

.     2,5-26 

2,135 

...  September, 

.      4,301 

l,(;-.'5 

...   October, 

.     2,%2 

803 

...   November, 

.     3,488 

669 

...  December, 

.      2,401 
26,759 

492 

11,133 

In  1847, 

32,968 

8,433t 

3662.  The  total  numbers  of  cattle  imported, 
duty  free,  into  the  United  Kingdom,  in  the  course 
of  1847  and  1848,  were  as  follows  :  — 

1847.  1S48. 

Oxen  and  bulls,  ,  27,831  24,591 
Cows,  .  .  .  35.480  2-2,510 
Calves,      .         .         .         12,406         15,642 


Total  of  cattle  imported,   75,717         62,743] 


3663.  Cows  are  chiefly  imported  from  Holland, 
and  calves  from  Holland  and  Belgium,  whilst  the 
oxen  mostly  come  from  Holstein.  Dutch  cows 
are  good.  The  Dutch  and  Belgians  feed  calves 
well.  The  pastures  of  Holstein  afford  the  best 
oxen  of  any  imported. 

3664.  At  the  end  of  the  season  of  fattening 
the  cattle,  it  is  profitable  to  hear  the  conclusions 
arrived  at  by  so  acute  and  scientific  an  expe- 
rimenter and  philosopher  as  M.  Boussingault,  on 
the  experiments  made  by  Mr  Robert  Stephen- 
son, Whitelavv,  East  Lothian,  an  abstract  of 
which  is  given  from  (1342)  to  (1350.)  "  In  a 
series  of  experiments  which  he  undertook,"  says 
M.  Boussiiigault,  "  Mr  Robert  Stephenson  pro- 
posed to  compare  the  progress  of  the  increase  in 
weight  of  oxen  upon  different  alimentary  regi- 
mens. Starting  upon  the  principle  which  we  have 
already  established — that  animals  consume  a  quan- 
tity of  food  in  proportion  to  their  weight  and  size, 
when  they  are  under  the  same  conditions — he 
had,  of  course,  to  divide  his  stock  into  several 
lots,  each  made  up  of  animals  of  as  nearly  as 
possible  the  same  weight.  Oxen  of  two  years 
old,  brought  up  on  the  same  farm,  and  kept  in 
the  same  manner,  were  the  subjects  of  experi- 
ments. I  shall  select  one  experiment,  in  which 
the  observations  were  made  upon  three  lots  of 
six  beasts  each.  The  live  weight  of  each  Jot 
was  ascertained  before  and  after  the  experiment, 
which  was  carried  on  for  119  days,  1.  The  first 
lot  was  put  upon  white  turnips,  linseed  oilcake, 
beans,  and  oats  ;  and,  for  the  last  24  days,  each 
beast  had  20  lb.  of  potatoes  every  day  in  addi- 
tion. 2.  The  second  lot  was  fed  like  the  first, 
with  this  difference,  that  it  had  no  cake  ;  and 
that,  during  the  last  24  days,  the  quantity  of 
potatoes  allowed  was  but  1 0  lb.  a-day.  3.  The 
third  lot  had  no  other  provender  than  turnips. 

3665.  "  Here  are  the  weights  and  nature  of 
the  provender  consumed  by  the  animals  during 
the  119  days,  with  a  column  added,  containing 
the  equivalent  in  hay  corresponding  to  each 
article  consumed:  — 


Provender. 

Lot  1 

Lor  2. 

Lot  3. 

Weight.  ^5-™;-;"' 

Weight.  ^?;j'^^^."' 

Weight.    ^^f„"^j"_' 

KquiTalent 

ill  ha.v 
assumt'd. 

Wliite  turnips 

Swedes 

Beans, 

Oik-ake 

Oats 

Potatoes 

Riition  expressed  in  h.av, 

Ha.v  consumed  per  head  per  dav, 

Hay  per  100  lb.  of  tlie  live-weiglit, 

lb.                 lb. 
1,51S0         171-6 
13.3:i(;0      1973-4 
3.")S(»      1.559-8 
3S|»()      17(iH-0 
173-0        279-0 
479  0        151-0 

lb.                 lb. 
l,fi2S-0        184-8 
13,384-8      1980-0 
538-0      15590 

173-0        279-0 
239-8          77-0 

lb.                lb. 

1,1220        127-0 

12,012-0      1777-6 

lb. 

385 

676 
23 
22 
62 

315 

5,902-8 
4i)-7 
401 

4079-8 
34-3 
303 

1904-6 
Ki-O 
2-0 

It  therefore  plainly  appears  that  the  lot  which 
had  the  largest  allowance  of  provender,  the  food 
which  contained  the  greatest  quantity  of  azotised 
principles  .oi' flesh,  in  fact  produced  the  largest 
amount  of  dead-weight  in  a  given  time;  and  that 
the  lot  which  had  the   shortest  allowance  in- 


creased in  the  smallest  measure,  both  in  flesh  and 
fat — results  which  might  have  been  readily 
foreseen. 

3666.  "  It  is  also  apparent,  from  the  table, 
that,  in  proportion  to  the  nutritive  value  of  the 


*  M'Q,neen's  Statistics  of  the  British  Empire,  p.  18. 
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articles  consumed  by  each  lot,  the  increase  in 
carcass-weight  was  greatest  in  that  which  re- 
ceived its  allowance  in  the  least  bulk.  Thus 
reducing  the  different  rations  to  a  standard  for- 
age, we  find  that  in  the  first  lot,  which  was 
plentifully  supplied,  100  lb.  of  hay  gained  4'2  lb. 
of  increased  weiglit,  whilst  the  same  allowance 
of  hay  produced  G  lb.  in  the  third  lot,  which 
was  fed  most  parsimoniously.  The  fact  is  most 
readily  explained  ;  over  a  certain  limit,  the  more 
food  an  animal  receives,  the  smaller  is  the  frac- 
tion which  is  assimilated  and  turned  to  use  in 
the  body.  Breeders  have  consequently  discovered, 
that  it  is  by  no  means  generally  advantageous 
to  push  animals  beyond  a  certain  point  of  fatness. 
The  excess  of  weight  which  is  obtained  with  the 
assistance  of  the  quantities  of  food  exaggerated 
as  it  were,  no  longer  compensates  for  the  addi- 
tional expense  incurred.  This  is  a  circumstance 
which  Mr  Stephenson's  experiments  also  illus- 
trate; and,  indeed,  they  led  him  to  the  conclusion 
which  has  just  been  stated. 

3667.  "  Judging  by  the  market  price  of  the 
several  articles  of  provender  employed  by  this 
distinguished  breeder,  the  first  lot  appears  to  be 
the  one  the  fattening  of  which  turned  out  the  least 
advantageously  ;  whilst  each  pound  weight  of 
flesh  produced  here  cost  about  5d.,  the  price  of 
production  in  the  second  lot  did  not  much  exceed 
4d.,  (4 id.) ;  and  in  the  third  it  was  a  little  more, 
4|d. 

3668.  "  With  these  observations  of  Mr  Ste- 
phenson, we  find  the  following  numbers  to  ex- 
press the  daily  increase  in  weight  of  the  cattle 
during  the  period  of  fattening  : — 

Average  weight  Hay  consumed  Increase  per  Increase 
of  the  oxen  be-  per  day  per  head  in  119  per  day, 
fore  fattening.  head.  days-  and  per 

head. 


First  lot, 

1115-0 

49-7 

247-5 

2-0 

Second  lot, 

l()16-0 

34-3 

231-6 

1-9 

Third  lot, 

794-0 

16-0 

11-2-6 

0-9 

3669.  "The  weight  of  the  several  animals  must 
also  be  taken  into  account,  in  seeking  to  estimate 
the  increase  realised  upon  every  100  lb.  of  live- 
weight  during  the  fattening:  — 

In  the  first  lot,  100  lb.  of  live-weight, 

in  119  days  gained        .  22-2  lb. 

...     second,  ...         ...         ...  22-8  ... 

...     third,  14-2  ..."* 


ON  MARES  FOALING. 

3670.  May  is  the  usual  month  in  which 
draught-mares  foah  They  continue  to 
work  until  the  immediate  symptoms  of 
foaling  are  observed.  These  are,  great 
loosening  of  the  ligatures  on  each  side  of 
the  root  of  the  tail,  and  the  appearance  of 


a  waxy-lilce  matter  projecting  from  the 
point  of  the  teats.  The  period  of  gesta- 
tion is  from  333  to  346  days. 

3G71.  As  it  is  impossible  to  predict  a 
mare's  foaling  within  a  few  hours,  it  is 
proper  to  put  lier  into  a  loose-box  by  her- 
self, and  to  watch  her  every  night,  as  in  u 
in  the  work-horse  stable  0,  or  in  the  out- 
house y,  Plate  II.  Too  many  farmers 
neglect  and  even  contemn  such  precau- 
tions, and  allow  their  mares  to  foal  in  the 
stall  in  the  stable,  at  the  risk  of  having 
both  them  and  their  foals  injured.  The 
late  Mr  Airth,  Mains  of  Dun,  Forfarshire, 
told  me  tliat  a  mare  of  his,  having  been 
neglected  to  be  watched  at  night,  or  even 
removed  from  the  stable,  was  found  in  the 
morning  lying  on  the  floor  with  her  womb 
protruded,  and  the  foal  smothered  in  it. 
The  mare  shortly  after  died  in  great  agony. 
It  is  a  remarkable  fact,  that  few  people 
have  observed  mares  to  foal,  even  though 
watching  for  the  purpose,  for  somehow 
they  contrive  to  foal  when  left  by  them- 
selves for  even  a  few  moments.  I  have 
endeavoured  for  successive  years  to  wit- 
ness the  foaling  both  of  blood  and  draught- 
mares,  and  was  always  disappointed. 

367'2.  A  mare  will  eat  with  heartiness 
until  the  pains  of  labour  seize  her,  when 
she  suddenly  lies  down,  foals  easily, 
quickly,  forcibly,  requiring  no  assistance, 
starts  to  her  feet  almost  immediately  after 
parturition,  takes  up  with,  though  licks 
but  little  at,  her  foal,  and  soon  begins 
again  to  eat. 

3G73.  The  foal  is  not  long  of  gaining 
its  feet  after  a  few  staggering  attempts  on 
its  long  spindled  shanks,  but  some  time 
elapses  before  it  can  steady  itself,  in  walk- 
ing, or  to  lay  hold  of  the  teat.  It  should 
be  assisted  in  its  first  attempt,  to  get  filled 
with  milk,  after  which  it  will  lie  down 
and  sleep  amongst  straw,  now  replenished 
clean,  until  it  becomes  dry.  The  placenta 
soon  drops  from  the  mare,  and  should  be 
immediately  removed.  The  thin  pellicle 
which  covers  the  foal,  is,  when  dried,  like 
the  finest  gut-skin  used  by  the  gold- 
beaters ;  and  it  forms  a  good  protection 
from  the  air,  when  applied  as  a  plaster 
over  the  surface  of  a  recent  wound. 
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3674.  The  mare  should  have  a  drink  of 
lukewarm  water  and  oatmeal,  and  a  few 
bandfuls  of  corn,  after  parturition,  and 
then  left  with  the  foal ;  and  the  warm 
drink  should  be  given  her  fur  a  day  or 
two.  For  the  sake  of  increasing  her  milk, 
she  should  be  put  to  grass  immediately 
after  foaling,  if  not  already  on  it  ;  and 
should  she  foal  before  the  grass  is  as  far 
advanced  as  to  support  het  well,  she 
should  have  boiled  turnips,  or  carrots  and 
corn  for  a  mess  at  night,  and  warm  bran 
mashes  during  the  day,  (1444.) 

367"'.  She  should  remain  on  grass  with- 
out working  at  least  for  a  month  ;  by 
which  time  her  body  will  have  sufficiently 
recovered  to  bear  the  fatigue  of  labour. 
The  work  which  a  mare  with  a  foal  should 
do  should  interfere  sliahtly  with  the  im- 
portant operations  of  the  farm  ;  having 
to  suckle  the  foal  every  half-yoking,  she 
should  be  employed  singly,  such  as  at  sow- 
ing, and  scuffling  turnips  and  potatoes,  and 
leading  grass  or  other  foraire  to  the  stead- 
ing, and  worked  gently.  When  she  works, 
the  foal  should  be  left  by  itself  in  the  out- 
house, well-littered,  until  it  become  ac- 
customed to  be  alone,  rather  than  in  a 
court  or  hammel,  out  of  which  it  may 
attempt  to  escape  and  injure  itself,  as  at 
first  it  almost  goes  distracted  on  being 
separated  from  its  mother;  and  she  also 
evinces  great  uneasiness  for  it  for  the  first 
few  davs.  Should  there  be  two  mares 
with  foals,  both  should  be  Avorked  together: 
the  treatment  of  both  being  alike,  little 
inconvenience  will  arise  to  work,  from 
being  taken  out  of  yoke  together  to  their 
foals;  or  one  of  them  might  be  worked  in 
the  forenoon,  and  the  other  in  the  after- 
noon. A  stout  mare  will  be  able  to  per- 
form her  own  share  of  summer  work,  and 
bring  up  a  foal  at  the  same  time ;  but 
should  she  be  in  a  weakly  state,  which  she 
will  be  when  becoming  old,  or  is  over- 
worked, she  should  be  put  either  to  very 
gentle  work,  in  half-yokiugs,  or  one  yok- 
ing a-da}',  or  be  set  idle  altogether,  and 
be  constantly  with  her  foal.  She  should 
not  be  neglected  of  corn,  though  idle  at 
grass  with  her  foal.  Seldom  any  illness 
attacks  a  draught-mare  while  bringing  up 
a  foal,  and  as  seldom  anything  is  the  mat- 
ter with  a  foal.  I  had  one  work-foal, 
however,  which,  though  safelv  and  easily 
foaled,  and  seemed  lively  enough,  could 


never  stand  upon  its  feet,  or  suck  a  teat, 
and  it  died  in  the  course  of  the  day  after 
it  was  foaled,  though  fed  on  cows'  milk. 
A  mare  when  thus  deprived  of  her  foal, 
should  be  occasionally  milked,  and  kept 
on  dry  food  for  a  few  days,  until  the  ten- 
dency of  the  milk  to  secrete  subsides. 
When  a  mare  dies  in  foaling,  the  foal  may 
be  well  brought  up  by  hand  on  cow's 
milk. 

3676.  The  mare  will  be  ready  to  receive 
the  horse  in  3  or  4  weeks  at  farthe.-t  after 
parturition.  The  first  symptoms  of  heat 
is  frequent  convulsive  opening  of  the  vulva, 
and  emission  of  a  clear  fluid.  When  a 
mare  is  touched  in  this  state,  she  immedi- 
ately presses  towards  the  object  that 
touches  her. 

3677.  In  presenting  a  mare  to  the  stal- 
lion, caution  is  required  to  prevent  her 
striking  him  with  her  heels  should  she  re- 
fuse his  attentions ;  and  this  consists  simply 
in  holding  her  by  the  head  with  a  bridle 
across  the  outside  of  the  stable  door,  while 
the  stallion  is  kept  within,  and  only  al- 
lowed to  snufl'  and  pinch  her  flank.  If 
she  takes  his  teasing  kindly,  presses  closer 
towards  him,  twitches  the  vulva,  and  emits, 
she  is  in  proper  season ;  but  if  she  squeal 
and  kick  and  make  water,  whenever  he 
touches  her,  she  is  in  an  unfit  state  for 
him  :  but  the  tickling  of  the  horse  for  a 
time  not  unfrequently  confirnis  the  season 
of  the  mare,  though  at  first  it  may  evince 
a  doubtful  issue.  If  in  season,  she  should 
be  taken  to  an  open  piece  of  level  ground, 
and  held  by  the  head  as  long  as  the  horse 
covers  her,  and  the  time  occupied  by  a 
stallion  in  covering  is  considerable.  A 
horse  safe  to  use  requires  no  encourage- 
ment from  his  leader  to  leap  on  the  mare. 
Making  a  mare  stand  to  the  horse  with  a 
twitch  on  her  nose  is  an  unnecessary  act 
of  cruelty;  for.  if  she  will  not  A-olnntarily 
receive  him,  she  will  not  become  impreg- 
nated in  an  involuntary  embrace  ;  but 
many  horses  need  assistance,  which  his 
keeper  knows  how  to  afford.  One  cover 
is  quite  suHicient  at  a  time. 

367H.  In  about  3  weeks  it  will  he  seen 
whether  the  mare  has  hehl  to  the  horse; 
and  should  she  again  exhibit  sympumis  of 
season,  simple  and  safe  expedients  may  be 
used  to  secure  her  holding,  such  as  throw- 
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ing  a  bucket  of  cold  water  upon  her  rump 
the  moment  the  horse  leaves  her;  or  draw- 
ing blood  from  her  neck  vein  while  the 
horse  is  in  the  act  of  covering ;  or,  what 
is  better  than  these,  unless  the  season 
is  going  rapidly  off  her,  retaining  the 
horse  all  niglit,  and  olfering  her  a  fresh 
cover  in  the  morning;  or,  to  adopt  a  dif- 
ferent plan  altogetlier,  covering  her  with 
another  horse,  or  another  kind  of  horse — 
one  or  other  of  which  expedients  gene- 
rally secures  the  holding,  unless  the  mare 
is  past  bearing.  I  was  told  by  a  man 
who  led  stallions  for  many  years,  that  the 
drawing  of  a  long  sigh,  from  both  horse 
and  mare,  immediately  after  an  embrace, 
is  an  infallible  sign  of  the  mare  proving  in 
foal. 

3679.  The  circumstances  that  militate 
against  a  mare's  holding  in  foal  is  too  high 
and  too  low  condition.  Whenever  a  mare 
is  seen  to  eject  the  semen  as  soon  as  the 
horse  has  left  her,  she  will  certainly  not 
hold.  Sometimes  the  fault  is  as  much  his 
as  the  mare's,  when  he  is  subjected  to 
much  travelling  ;  and  when  he  is  not  a 
good  traveller,  and  has  undertaken  more 
service  than  he  can  easily  overtake,  he  is 
often  so  much  fatigued  when  brought  to 
a  mare,  especially  in  the  evening,  as  to 
be  quite  unfit  for  effective  service.  When 
the  hoi'se  is  observed  to  be  in  a  state  of 
lassitude,  the  best  policy  for  the  farmer  is 
to  give  him  and  his  leader  a  night's  quar- 
ters, and  to  let  him  cover  the  mure  in  the 
morning,  when  he  is  comparatively  fresh. 
Many  farmers  grudge  maintaining  a  horse 
and  a  man  all  night,  but  much  better  in- 
cur that  small  expense  than  run  the  risk 
of  a  mare  proving  barren.'  Wlien  a  mare 
has  been  covered  three  separate  periods 
without  success,  it  is  needless  to  persevere 
with  her  for  that  year,  as  the  foal  will 
come  too  late  next  season,  and  a  late  foal 
is  as  objectionable  to  bring  up  as  a  late 
calf. 

36'80.  The  becoming  barren  is  a  casu- 
alty which  belals  mares  at  very  different 
ages.  Some  will  continue  to  bear  until 
after  twenty  years  of  age,  whilst  others 
cease  at  the  age  of  ten.  I  had  a  powerful 
and  handsome  draught  mare,  which  was 
put  to  the  horse  at  five  years  old,  with  the 
view  of  j)roducing  a  large  number  of  valu- 
able foals.     She  was  put  to  the  best  horses 


that  could  be  procured,  and  she  produced 
four  very  fine  and  valuable  foals;  but  after 
attaining  ten  years  of  age  she  became  bar- 
ren, and  no  art  that  could  be  devised  could 
bring  her  again  into  foal. 

3681.  Now  that  we  have  considered  and  de- 
scribed all  the  phenomena  attending  the  parturi- 
tion of  all  the  domesticated  animals  of  the  farm, 
a  few  remarks  on  the  nature  of  labour,  as  consti- 
tuting the  premonitory  symptoms  of  parturition, 
may  enable  you  to  understand  more  clearly  the 
rationale  on  which  that  important  process  de- 
pends. This  is  a  subject  with  which  shepherds 
and  cattlemen  ought  to  be  well  acquainted;  and 
so  ought  the  farmer,  in  order  to  perceive  whether 
or  not  his  servants  understand  their  duty. 

3682.  The  foetus  in  the  uterus  of  the  female 
is  producad  by  the  impregnation  of  an  ovum  by 
the  semen  of  the  male.  The  period  of  gestation 
differs  in  different  kinds  of  animals.  The  mare 
goes  11  months  wiih  young,  the  cow  9  months, 
the  ewe  6  months,  and  the  sow  4  months.  And 
attention  is  required  to  be  directed  to  these 
periods,  wliich  are  natural,  and  cannot  be  altered 
to  suit  the  convenienceof  man,  that  the  young  may 
not  be  produced  in  the  cold  and  unpropitious 
season  of  winter,  but  in  the  milder  and  more 
favourable  season  of  spring  and  early  summer, 
inasmuch  as  those  seasons  present  an  abundance 
of  grass,  the  most  natural  of  all  food  for 
animals. 

3683.  At  the  termination  of  the  period  re- 
quired for  the  complete  development  of  the 
ovum,  a  new  series  of  operations  are  entered  on, 
for  the  purpose  of  giving  birth  to  the  foetus  which 
has  been  matured  ;  these  are  included  under  the 
term  labour.  It  usually  commences  at  the  com- 
pletion of  the  determinate  period  of  gestation;  in 
some  instances  it  occurs  before  that  time,  when 
it  is  called  premature  labour.  In  the  comprehen- 
sive sense,  therefore,  we  would  define  parturi- 
tion to  1)6,  as  observed  by  Dr  Murphy — the  action 
of  the  uterus  to  expel  its  contents  whin  the  foetus  is 
siifficieritty  mature  to  sustain  respirator i/  life. 

3681.  There  are  many  circumstances,  depend- 
ing either  upon  constitutional  peculiarities,  irre- 
gular forniation,  or  upon  accident,  which  may 
damage  parturition  or  render  it  danyerous  ; 
hence  hibours  have  been  divided  and  subdivided 
to  meet  those  difficult  conditions.  Some  adopt 
only  two  divisions.  The  first  includes  those 
labours  wliii-h  proceed  regularly  to  their  termina- 
tion without  interruption.  The  second  embraces 
those  who  do  not  do  so.  The  one  is  the  rule, 
the  other  the  exception  ;  but  as  the  exceptional 
includes  several  varieties,  this  second  class  is 
subdivided  into  corresponding  heads.  Dennian's 
division  is  sufficient  for  our  purpose,  under  the 
several  heads  of  natural,  difficult,  preternatural, 
complex. 

3685.  Denman  defines  labour  to  be  natural, 
"  if  the  head  of  the  foetus  is  present;  if  the  labour 
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be  completed  in  24  hours  ;  and  if  artificial  assis- 
tance be  not  required."  Labour  is  called  pre- 
Itrnatural  when  some  other  part  than  the  head 
of  the  foetus  presents.  It  is  called  dijicu/l  labour 
when  it  exceeds  24  hours.  It  is  complex  labour 
when  some  accidental  cause  of  danger  occurs, 
which  may  render  interference  necessary. 

368G.  Applying  these  definitions  to  the  ordi- 
nary cases  of  labour  among  the  animals  of  the 
farm,  I  should  say  that  natural  labour  is  rare 
in  short-horned  cows  and  Leicester  ewes,  since 
both  classes  of  animals  usually  require  artificial 
assistance.  Most  other  breeds  of  cattle  and 
sheep,  not  requiring  assistance,  may  be  said  to 
produce  their  young  by  means  of  natural  labour. 
The  mare  may  be  said  to  be  always  delivered  by 
means  of  natural  labour. 

3687.  Short-horn  cows  and  Leicester  ewes  are 
seldom  overtaken  with  preteniatxral  labour, 
since  the  head  of  the  foetus  most  commonly  pre- 
sents ;  and  so  it  is  with  the  other  breeds. 

3688.  Short-horn  cows  are  frequently  Bubjected 
to  difficult  labour,  since  more  than  24  hours 
elapse  before  they  are  delivered  of  tlie  foetus,  from 
the  time  the  premonitory  symptoms  of  parturi- 
tion present  tliemselves.  Neither  Leicester  ewes 
nor  the  females  of  the  other  breeds  of  stock  are 
subject  to  difficult  labour. 

3689.  Every  breed  of  stock  is  at  times  sub- 
ject to  complex  labour,  since  accidental  circum- 
Etances  occur  every  year  to  render  interference 
necessary  in  cases  of  parturition. 

3690.  It  is  of  importance  that  you  should  have 
a  clear  view  of  the  whole  series  of  phenomena 
which  constitute  parturition  ;  for  unless  you  per- 
fectly comprehend  the  changes  which  are  going 
forward  in  the  womb,  and  have  an  accurate 
knowledge  of  the  means  adopted  by  nature  to 
accomplish  her  purpose,  you  can  never  under- 
stand the  principles  of  midwifery  ;  your  practice 
must  be  empirical  ;  and,  however  indebted  to 
chance  you  may  be  for  success,  you  will  always 
be  exposed  to  the  risk  of  committing  some  fatal 
mistake.  In  order  to  study  parturition  suffici- 
ently, it  is  necessary  to  divide  it  into  certain 
stages.  The  means  by  which  the  womb  is  opened 
is  not  the  same  as  tliat  by  which  the  foetus  is 
forced  through  the  pelvis;  and  the  manner  in 
which  the  placenta  is  separated  and  expelled  is 
difiFerent  from  either  ;  hence  labour  has  been 
divided  into  three  stages  by  Denman. 

3691.  The/rst  statje  is  dated  from  the  opening 
of  the  mouth  of  the  womb  to  its  complete  dilata- 
tion. 'J'he  si'cond  stai/e  commences  when  the 
mouth  of  the  womb  is  perfectly  dilated,  and  ter- 
minates in  the  expulsio.i  of  the  foetus.  The  third 
strtije  is  occupied  with  the  expulsion  of  the  pla- 
centa. 

3692.  For  the  purpose  of  opening  the  mouth 
of  the  womb  to  its  complete  dilatation,  the  exter- 
nal muscular  layer  of  the  womb  slowly  contracts 
for  some  time  before  labour  has  actually  com- 


menced, and  draws  the  womb  gradually  to  the 
pelvis.  By  this  means  also  the  bottom  of  the 
womb  is  maintained  in  its  proper  direction,  and 
prevented  from  inclining  too  much  to  either  side. 
This  gradual  contraction  is  unaccompanied  by 
pain,  and  therefore  is  not  taken  notice  of  ;  but 
its  effect  in  altering  the  size  of  the  abdomen, 
and  making  it  less  prominent,  has  always  been 
observed  and  noted  as  a  premonitory  sign  of 
labour.  The  fibres  of  the  womb  also  serve  a  use- 
ful purpose  when  the  dilatation  of  its  mouth 
commences  :  the  bottom  of  the  womb  thus  sup- 
ported, the  fibres  on  tlie  internal  surface  contract 
more  efficiently.  It  is  the  muscles  at  the  bottom 
of  the.  womb  which  chiefly  eflect  the  dilatation  of 
the  mouth  of  the  womb  and  the  expulsion  of 
the  foetus — the  fibres  of  the  body  and  of  the  head 
of  the  womb  remaining  comparatively  passive  ; 
and  their  united  action  is  in  the  direction  of  the 
mouth  of  the  womb;  but  there  is  still  a  necessity 
for  the  means  by  which  the  result  of  that  action 
should  be  perfectly  conveyed  to  it.  This  is  accom- 
plished by  the  fluid  enclosed  within  the  am- 
nion, which  acts  with  a  distending  power  upon^the 
mouth  of  the  womb,  exactly  equal  to  the  com- 
bined forces  of  the  muscles.  The  muscular  bands 
must  also  have  the  effect  of  expanding  the  mouth 
of  the  womb,  by  drawing  it  upwards.  The 
circular  fibres  of  the  body  and  the  head  of  the 
womb  resist  the  efiects  of  the  bottom  of  the  womb 
to  distend  them  ;  and  the  force  of  their  resis- 
tance is  also  communicated  to  the  contained 
fluid.  This  force  is  therefore,  a?  it  were,  reflect- 
ed upon  the  mouth  ■  of  the  womb,  so  that  the 
whole  womb  might  be  said  to  act  as  one  muscle 
in  dilating  its  mouth.  In  ordiiiary  cases  dila- 
tation occupies  a  certain  period  of  labour,  (often 
a  very  lengthened  one.)  and  the  mouth  of  the 
womb  yields  very  gradually  to  the  power  em- 
ployed. 

3693.  Here  nature  interposes  a  means  by 
which  the  danger  attending  the  action  of  this 
power  may  be  met  and  modified.  If  the  womb 
exerted  its  full  power  upon  itsundilated  mouth, 
and  if  the  unyielding  head  of  the  foetus  were 
driven  forcibly  against  it,  the  almost  certain  con- 
sequence would  be,  that  the  irritation  would  ex- 
cite increased  resi^tance,  and  ultimately  termi- 
nate in  inflammation  of  the  month  of  the  womb. 
To  obviate  such  an  effect,  nature  "niposes  a  jiitid 
medium  between  the  power  and  the  resistance. 
The  liquor  amnii,  contained  within  the  mem- 
branes, occupies  the  cavity  of  the  womb,  and 
when  its  parietes  contract  upon  it,  the  force 
exerted  (as  explained  above)  by  this  means,  ia 
accurately  conveyed  to  the  mouth  of  the  womb. 
When  the  latter  dilates  in  the  slightest  degree, 
the  fluid  insinuates  itself  within  the  smallest 
opening,  and  expands  it  by  a  direct  lateral  pres- 
sure against  its  edges.  The  power  of  the  womb 
is  thus  made  to  act  in  the  most  favourable  man- 
ner for  distending  its  mouth. 

3694.  The  importance  of  the  action  of  the 
liquor  amnii  depends  on  the  well-known  hydro- 
static law,  that  the  force  conveyed  by  a  fluid  does 
not  act  in  one  direction  only,  but  is  distributed 
to  every  part  of  the  surface  to  which  the  fluid 
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is  applied,  and  it  may  be  observed  in  the  charac- 
ter of  the  pains  during  this  stage  of  the  labour. 
You  will  find  that,  however  severely  they  may 
commence,  they  last  but  a  short  time,  and  the 
effect  on  the  mouth  of  the  womb  is  compara- 
tively slight.  ]f  these  short,  though  severe 
pains,  be  contrasted  with  the  long-conlinued  and 
powerful  pains  which  follow  them,  after  the 
liquor  amnii,  or  water,  is  discharged,  and  the 
mouth  of  the  womb  is  dilated,  the  difference  in  the 
effect  will  be  sufficiently  obvious. 

3635.  In  regard  to  the  order  observed  by  the 
womb  in  the  contractions  which  take  place,  and 
which  may  easily  be  ascertained  experimentally. 
Thus  :  when  the  hand  is  passed  into  the  womb 
after  delivery,  to  remove  the  placenta,  when 
necessary,  we  find  that  it  may  remain  for  some 
time  in  the  cavity,  without  exciting  its  contrac- 
tion, but  the  moment  the  hand  is  being  with- 
drawn, the  bottom  of  the  womb  instantly  con- 
tracts, and  as  the  hand  passes  along  the  va- 
gina, the  contractions  are  continued  from  above 
downwards  ;  so  also,  in  other  instances,  when 
the  mouth  of  the  womb  is  only  irritated  by 
the  finger  of  the  hand  introduced  into  the 
vagina,  and  an  attempt  is  made  to  dilate  it,  the 
bottom  of  the  womb  contracts,  not  the  mouth. 
You  have  thus  a  very  favourable  illustration  of 
the  reflex  nervous  function.  Hence,  we  infer 
that  the  order  of  interior  contractions  is  from  the 
farther  end  of  the  womb  downwards,  and  that 
the  action  commences  there. 

3696.  The  dilatable  condition  of  the  month 
may  be  ascertained,  if  the  fingers  be  passed 
within  the  mouth  of  the  womb  and  separated. 
The  edges  yield  readily  to  a  moderate  pressure; 
there  is  a  very  slight  increase  of  temperature; 
and  there  is  no  tenderness  or  pain  produced  when 
the  mouth  of  the  womb  is  touched. 

3697.  But  care  should  be  taken  that  rigidity  he 
not  induced  by  too  much  meddling,  making  too 
frequent  examinations,  and  attempting  to  dilate 
the  mouth  of  the  womb  artificially.  Some  shep- 
herds are  too  fond  of  showing  their  skill  by  too 
frequent  displays  of  examination  into  the  state 
of  the  mouth  of  the  womb.  The  danger  is  that 
the  mouth  of  the  womb  becomes  inflamed  and 
rigid,  and  the  os  tiiicse  grows  hot  and  tender, 
is  swollen,  and  also  becomes  rigid.  Rigidity  of 
the  mouth  of  the  womb  may  be  natural,  as  in  the 
case  of  the  first  preguancy  of  the  gimmer  and 
the  quey,  which,  however,  gives  way  in  repeated 
parturitions  in  future  years.  But  sometimes  the 
structuie  of  the  mouth  of  the  womb  is  tough, 
which  only  gives  way  reluctantly;  and  it  may 
even  be  cartilaginous,  the  edge  perfectly  unyield- 
ing from  thickened  contraction;  and  even  when 
thin  the  resistance  may  be  the  same,  and  is  to 
the  touch  like  a  hole  made  in  parchment.  Such 
cases  requires  great  attention  and  constant 
watching  on  the  part  of  the  attendants. 

3698.  The  womb  acts  difi'erently  when  it  has 


to  overcome  unusual  opposition  occasioned  by 
rigidity.  The  contraction  takes  place  continu- 
ously for  a  certain  time;  but  when  the  period 
which  is  usual  to  efiect  dilatation  is  exceeded,  or 
when  the  mouth  of  the  womb  becomes  irritated, 
the  pains  grow  feeble,  and  the  womb  often  sus- 
pends its  action  altogether.  By  this  means  an 
interval  of  rest  is  gained,  when  the  irritation  may 
subside,  and  the  patient  recovers  from  fatigue, 
which  otherwise  might  end  in  exliaustion.  When 
the  action  of  the  womb  is  renewed,  after  a  sus- 
pension of  this  kind,  the  dilatation  is  often 
rapidly  completed.  Much  confusion  has  arisen 
as  to  the  duration  of  labour,  in  consequence  of 
neglecting  this  fact.  Tlie  commencement,  how- 
ever, is  generally  dated  from  the  sanguineous 
discharge,  which  marks  the  first  opening  of  the 
mouth  of  the  womb;  and  all  suspensions  after 
this,  occasioned  by  whatever  causes,  should  be 
regarded  as  irregularities  in  the  action  of  the 
womb,  and  not  as  indicative  of  the  commence- 
ment of  the  continuous  labour,  which  may  be  of 
very  short  duration  previous  to  parturition. 

3699.  "  It  affords,"  concludes  Dr  Murphy, 
"an  additional  illustration  of  the  principle  wliich 
nature  seems  to  observe  in  the  dilatation  of  the 
month  of  the  womb — to  do  iwthln<j  by  riolence. 
In  all  ordinary  cases  the  liquor  amnii,  the  water, 
moderates  the  action  of  the  womb;  but  if  there 
be  an  unusual  resistance  offered  to  it,  and  the 
waters  are  discharged,  the  increased  action  does 
not  continue:  it  is  suspended,  and  again  renewed; 
so  that  the  object  is  obviously  to  accomplish  by 
time  what  nature  avoids  effecting  by  force."* 

3700.  From  experiments  made  by  M.  Boussin- 
gault,  it  appears  that  mares  weighing  from  960 
lb.  to  1100  lb.  produce  foals  weighing  at  birth 
from  110  lb.  to  113  lb.,  about  a  ninth  pari  of 
their  own  weight. 

3701.  The  growth  of  foals  while  sucking  for 
three  mouths,  increases  from  112  lb.  the  mean, 
in  the  various  ratios  of  172  lb.  to  241  lb.,  that 
is,  from  \'9  lb.  a-day  to  'Z'7  lb.  a-day,  the  mean 
being  2'2  lb.  a-day. 

3702.  Foals  increase  less  after  being  weaned 
than  on  milk.  The  increase  on  milk  of  2"2  lb. 
a-day  is  decreased  to  1"1  lb.  a-day,  exactly  one- 
half. 

3703.  The  increase  of  a  foal  to  the  end  of  the 
first  year  is  \'3  lb.  a-day,  the  increase  to  the 
end  of  the  third  year  is  something  umler  1  lb. 
a-day.  After  three  years  complete,  the  period 
at  which  the  horse  has  very  nearly  attained  his 
growth  and  development,  any  increase  becomes 
less  and  less  perceptible.  These  conclusions  in 
regard  to  the  growth  of  the  young  horse  differ 
very  little  from  those  in  connexion  with  cattle. 

3704.  It  appears  that  a  young  horse  increases 
12  per  cent  in  live-weight  on  the  weight  of  the 
food  he  eats.f 


*  Murphy  On  Natural  and  Diffiadt  Parturition,  p.  42-59. 
•f-  Boussingault's  Rural  Economy — Law's  translation,  p.  629. 
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ON  THE  PASTURING  OP  SHEEP  IN  SUMMER. 

370j.  Wlien  treating  of  the  lainMng  of 
ewes,  we  left  tliein  with  their  luinhd  on 
new  gra^s,  to  bring  a  flush  of  milk  on 
them.  (2.3.5.5.)  Since  then  they  have  con- 
tinued to  receive  the  best  gratis  on  the 
farm  tiie  weather  allowed,  until  now, 
the  beginning  of  the  summer  quarter,  in 
May,  according  to  our  division  of  the 
agricultural  year.  The  ewes  and  lambs 
continue  together  after  the  ewes  have  been 
washed  and  shorn  of  their  wool,  until  the 
weaning  of  the  lambs  at  the  end  of  June, 
or  beginning  of  July,  according  as  the 
lambs  become  strong,  and  the  ewes  lean 
from  being  sucked  ;  but  early  weaned 
lambs  are  found  to  stand  the  winter  best. 

3706.  Ewes  have  more  milk  for  their 
lambs  on  sown  pastures  of  rye-grass  and 
clover  than  on  old  pasture,  which  is  at 
least  a  fortnight  later  in  springing  than 
the  sown  grasses.  This  is  a  serious 
objection  against  old  grass  for  ewes  at  so 
early  a  period  of  the  year  as  the  middle  of 
March  ;  and  as  ewes  ought  to  be  well  kept 
for  at  least  a  month  before  they  lamb,  it 
is  essential  to  their  thriving,  as  well  as 
that  of  the  lambs,  that  they  be  kept  not 
only  as  well  but  better  after  they  have 
lambed. 

3707.  Nothing  is  done  with  the  lambs 
after  their  castration,  (2571,)  until  they 
are  weaned  from  their  mother. 

3708.  The  new  grass,  to  be  pastured  by 
ewes  and  lambs,  should  be  selected  with 
judgment.  That  intended  for  hay  should 
first  be  stocked,  since  new  grass,  moder- 
ately eaten  down  in  spring,  stools  out,  and 
affords  a  thicker  cutting  for  hay  than  if  it 
Lad  not  been  so  pastured.  For  the  same 
reason,  the  new  grass  intended  to  be  cut 
for  horses'  forage  should  also  be  earlier 
pastured  than  that  to  be  pastured  all  the 
season.  This  arrangement  gives  both  the 
forage  and  hay  grass  time  to  attain  their 
growth  when  they  are  wanted,  and  it  also 
gives  the  pasture  time  to  gain  as  much 
strength  as  to  support  the  ewes  and  lambs 
well  during  the  season  of  pasturage.  None 
of  the  new  grass,  however,  should  be  eaten 
too  bare  ;  and  rather  than  commit  so  great 
a  mistake,  even  in  a  late  season,  the  ewes 
should  graze  lightly  on  the  best  of  the  older 


grass  for  a  fortnight  or  so,  till  the  rested 
new  grass  has  grown  again;  and  in  such  a 
case  they  should  receive  poppy-cake,  which 
assists  ewes  in  secreting  milk. 

3709.  The  pastures  ought  not  to  be 
allowed  to  be  overrun  with  weeds.  There 
are  some  weeds  which  sheep  will  not  allnw 
to  grow  up,  being  fond  of  them  as  iixid. 
These  are  the  itamley,  A//iiim  (^ravcoleim; 
the  rag- weed,  /Scnecio  Jacolwa — and  so 
fond  are  sheep  of  this  plant,  that,  wherever 
it  is  seen  in  pastures,  it  may  be  concluded 
that  no  sheep  have  grazed  there  while  the 
plants  were  young — the  plantain  or  rib- 
worts, Plantugo^  and  several  others.  Every 
plant,  not  a  pasture  plant,  should  be  cut 
down  as  weeds,  such  as  all  the  thistles  and 
docks,  Carduus  and  Jiumex,  w^hich  are 
most  unsightly  weeds  in  sheep  jjasture. 
The  perennial  species  of  the  docks  are 
easily  increased  by  seeds,  as  well  as  divi- 
sions of  the  roots,  and  the  annual  ones 
A'ery  easily  by  the  seed,  of  which  the 
plants  produce  a  large  number.  The 
annoyance  attending  the  maturation  of  the 
thistle  tribe,  and  of  all  other  seeds  simi- 
larly constructed,  as  the  rag-weed,  dande- 
lion, chickweed,  is  the  making  otiier  fields 
foul  with  weeds  as  well  as  those  in  which 
they  immediately  grow,  by  the  transpor- 
tation of  their  seeds  by  the  wind. 

3710.  No  implement  is  better  suited  for 
cutting  weeds  in  pasture  than  the  common 
hand- hoe,  fig.  2(iG.  In  weeding  pastures, 
two  fiehl-workers  should  be  alhtttcd  to 
every  ridge,  and  when  they  have  gone 
from  one  end  of  the  ridge  to  the  other, 
they  take  a  new  ridge  every  time  they 
arrive  at  the  headridge. 

3711.  Should  the  irellier-hofffis  be  re- 
tained on  the  farm  until  they  are  shorn 
of  the  fleece,  they  should  be  i>nt  on  the 
best  pasture  to  nj)hol(l  the  con(liti<in  they 
have  actjuired  on  the  turnips,  and  to  main- 
tain the  strength  of  the  staple  of  the  wool 
until  the  fleece  is  taken  off. 

3712.  Should  dmmonls  have  been  fed 
on  the  turnips,  and  it  is  desired  to  shear 
the  wool  before  disposing  of  them,  they 
should  be  treated  in  the  same  manner  as 
the  wether-hoggs. 

3713.  For  the   sake  of  the  wool,  the 
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eicekoggs  should  liave  good  pasture  until 
tliey  are  shorn  of  tlie  fleece  ;  and  after  that 
they  may  be  put  on  rough  or  inferior  pas- 
ture, as  it  is  not  desirable  to  make  tliem 
too  fat  before  being  put  to  the  tup  iu 
autumn. 

3714.  Tups  should  also  have  good  pas- 
ture until  they  are  shorn  of  the  fleece  ;  and 
after  tliat  they  should  have  ordinary  pas- 
ture, either  by  themselves  or  with  the 
cows,  but  apart  from  the  ewes  and  lambs 
and  gimmers. 

3715.  A  general  remark  as  regards  the 
pasturing  of  sheep  is,  that,  as  sheep  crop 
grass  closer  and  more  constantly  than 
cattle,  they  are  not  so  profitable  to  graze, 
eitice  they  do  not  permit  the  grass  to  grow 
so  full  and  freely. 

3716.  Leicester  hoggs,  before  being 
clipped,  are  so  loaded  with  wool,  that,  when 
annoyed  by  the  ked,  they  often  roll  upon 
their  backs  with  the  feet  in  the  air,  and, 
when  this  happens  in  the  hollow  of  a  fur- 
row, they  cannot  get  up  again.  They  are 
then  said  to  lie  awkward  or  awald.  Should 
they  lie  for  some  time  with  their  head 
down  the  hill,  with  the  stomach  full  of 
food,  they  may  soon  die  of  apoplexy.  It  is 
disgraceful  to  a  shepherd  to  allow  even  one 
sheep  to  die  on  lying  awkward.  He  can- 
not prevent  them  falling  awkward,  but  as 
long  as  rough  sheep  are  grazing,  he  should 
visit  them  frequently.  Sheep  are  not 
easily  discovered  lying  awkward  in  a  fur- 
row, and  therefore,  when  the  field  is  ex- 
amined, the  ridges  should  be  crossed,  and 
the  furrows  viewed  in  length.  An  accus- 
tomed eye,  however,  can  detect  the  hind- 
hoofs  elevated  in  the  air,  small  as  they 
are,  at  a  considerable  distance.  Many 
dogs  are  quick  in  observing  sheep  in  this 
state,  and  some  I  have  seen  run  and  take 
hold  of  the  wool  near  the  ground,  and  pull 
the  sheep  so  far  over  on  its  side  as  to  enable 
it  to  regain  its  feet.  Sheep  lain  awkward 
for  a  short  time  will  run  away  on  getting 
up,  but  having  lain  a  good  while,  voided 
much  dung,  and  thtmiped  the  ground  with 
the  head  and  rump  in  struggling  to  get  up, 
become  fatigued,  and  on  regaining  their 
feet,  appear  stupified,  and  walk  away  as  if 
light-headed.  Shepherds  cannot  be  too 
active  on  visiting  the  sheep  in  the  pastures 
at  this  season. 


3717.  Lambs  are  subject  to  serious,  and 
even  fatal,  injury  on  farms  situate  on  the 
rocky  cliffs  of  the  ocean,  from  the  attacks 
of  the  Raven,  Corvus  corax.  This  for- 
midable bird  approaches  lambs  when  asleep, 
and  left  alone  by  their  dams,  grazing  at  a 
distance,  and  pecks  a  hole  in  the  abdomen, 
and  draws  out  the  eutrails.  Should  the 
lambs  be  awake  on  its  approach,  it  picks 
out  their  eyes.  Even  hoggs,  when  fallen 
on  their  back,  have  been  known  to 
have  had  their  eyes  picked,  and  their 
entrails  pulled  out.  The  raven  frequently 
builds  its  nest  on  cliff's  overhanging  the 
sea,  and,  when  feeding  its  brood,  becomes 
very  bold,  and  will  seize  many  animals 
which  it  will  not  meddle  with  at  other 
times.  Many  a  hare  falls  a  victim  to  it. 
There  is  no  way  of  destroying  this  bird 
but  by  siiooting  after  long  watchings,  or 
by  setting  baited  steel-traps  near  their 
haunts. 

3718.  The  Carrion-crow,  Corvus  corone^ 
will  j)erch  itself  on  the  rump  of  a  sheep 
infested  with  maggots,  and  in  devouring 
them  will  pick  the  flesh  ofl"  tiie  sheep  to 
the  bone.  I  have  saved  many  a  young 
leveret  from  being  destroyed  by  the  car- 
rion-crow. 

3719.  Carse  farms  afford  no  pasturage:  the 
grass,  benig  sown  only  for  one  year,  is  best  suited 
for  the  .soiling  of  stock,  and  the  making  of  hay. 

37"20.  Nor  is  it  profitable  to  pasture  the  grass 
in  the  neighbourhood  of  towns,  in  which  a  steady 
demand  exists  for  grass  to  be  cut  for  forage  from 
cowfeeders,  carters,  and  cabmen. 

3721.  Dairy  farms  depend  much  on  the  rich- 
ness and  age  of  their  pastures.  Tlie  greater 
variety  of  plants  a  pasture  possesses  the  better  is 
it  for  tlie  purposes  of  the  dairy,  and  the  greatest 
number  of  plants  on  the  same  space  of  ground  is 
found  on  dry,  ileep  hazel  loam,  which  con.stitutes 
ahe  best  soil  fur  yielding  dairy  produce  of  the 
finest  descriptiun.  It  is  probably  to  the  great 
variety  of  the  grasses,  and  also  to  the  dry,  deep 
sandy  loams,  so  often  met  with  in  the  haughs 
along  the  banks  of  the  rivers  in  the  glens  of  the 
Highlands  of  Scotland,  that  is  to  be  ascribed  the 
superior  richness  of  the  butter  made  in  those  loca- 
lities. The  haughs  are  very  limited  in  extent, 
and  are  therefore  capable  of  supporting  but  a 
small  number  of  even  the  small  cows  of  the 
Higiiland  breed, which  may  account  for  the  scanty 
supply  of  that  kind  of  butter  in  the  markets. 

3722.  As  to  pastoral  farms,  there  are  various 
circumstances  which  regulate  the  pasturage  of 
them.     Some  pasturage  is  suited  to  the  breeding, 
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whilst  others  are  adapted  to  the  bringing  up  of 
sheep.  On  what  is  called  Ixtre  or  Imrd  land,  ewes 
are  preferred,  and,  to  preserve  room  for  tlu^m, 
their  lamb>  are  sold  off  every  year.  Some  retain 
a  few  ewe-lambs  to  maintain  the  character  of  the 
ewe  stock,  whilst  others  purchase  threat  ewes — 
that  is,  ewes  in  lamb — in  lieu  of  the  draft  ewes 
they  sell.  Hard  land  bears  scanty  pasture, 
which,  although  sufficient  and  wholesome  for 
breeding  ewes,  is  unfit  to  support  yonng  sheep  in 
condition,  or  to  rear  them  to  a  proper  size. 

3723.  Soft  land  is  best  suited  to  lambs.  The 
wether-lambs  purchased  are  reared  until  they 
become  wethers,  when  they  are  sold  in  autumn 
to  farmers  who  raise  turnips  to  feed  the  sheep 
they  do  not  breed  themselves,  or  to  Engli>h 
graziers,  who  fatten  them  upon  grass.  The  ewe- 
lambs  also  purchased  are  reared  until  they  are 
tupped,  and  then  sold  as  (jreat  ewes  to  breeders, 
who  purchase  them  to  the  extent  of  the  old  ewes 
they  draft  in  autumn.  Ewe-lambs  are  also  pur- 
chased to  convert  into  ewes,  and  after  taking  a 
few  crops  of  lambs  from  them,  are  sold  while  yet 
young  to  be  fed  off  on  turnips  in  winter.  Soft 
land  will  also  put  old  sheep  into  good  condition, 
but  it  is  unsuited  to  ewes,  because  they  become 
too  high  conditioned  for  a  permanent  stock,  and 
are  besides  liable  to  be  seized  with  the  rot,  on 
such  pasture,  in  wet  seasons. 

3724.  It  is  dangerous  to  change  the  ewe  stock 
on  some  lands,  because  new  ewes  become  dis- 
eased on  new  ground  ;  and  the  fear  of  disease  is 
so  strongly  felt  that  many  proprietors  will  not 
allow  the  breeding  ewes  to  be  changed  upon 
them,  the  incoming  tenant  being  bound  to  take 
the  standing  breeding  stock  at  a  valuation. 

3725.  These  various  modes  of  regulating  the 
pasturing  of  hill-sheep  have  probably  originated 
from  local  circumstances,  which  cannot  now  per- 
haps be  traced;  but  the  rot  has  made  such  fear- 
ful havoc  upon  hill-sheep,  and  especially  upon 
ewes,  that  every  means  have  been  devised  to 
avert  its  occurrence,  and  a  store-master  is  justi- 
fied in  trying  them  all  to  prevent  so  great  a 
calamity.  Other  circumstances  may  have  had 
the  effect  of  introducing  practices  which  other- 
wise appear  questionable.  For  example, — Land 
may  support  ewes  in  keeping  condition,  which 
could  not  fatten  wethers;  and  land  may  support 
lambs  well,  though  not  wethers.  Young  sheep 
may  pine  on  land  that  supports  wethers,  because  • 
its  elevation  and  steepness  may  fatigue  them  to 
travel  over  it,  and  its  herbage  may  be  too  hard 
for  them.  Circumstances  such  as  these  affect 
the  practice  of  different  grazings,  as  well  as  the 
dread  of  the  rot.  If  this  view  be  correct,  more 
general  draining  on  hill-farms  would  render  both 
pastures  and  practice  uniform  in  similar  locali- 
ties. At  all  events,  draining  would  give  farmers 
liberty  to  follow  their  own  plans,  whereas,  at 
present,  they  are  under  the  control,  not  only  of 
the  seasons,  but  of  the  state  of  the  soil.  Let 
wet  pasturage  be  dried,  and  rot  will  be  subdued, 
whilst  the  mind,  emancipated  from  dread,  would 


then  adopt  a  general  system  of  pasturing  hill- 
flocks  in  accordance  with  sound  principles. 

3726.  The  brats  or  jackets  should  be  removed 
from  the  sheep  at  the  end  of  April,  or  beginning 
of  May,  according  to  the  state  of  the  weather, 
(1038.)  E.\perience  every  year  corroborates  the 
use  expressed  of  the  brat  in  (1040.)  not  only  in 
maintainingthe  condition  ofthe  sheep  by  its  warm 
covering,  but  also  in  protecting  the  wool  from 
being  washed  by  the  weather,  and  in  retaining 
the  yolk,  which  is  so  essential  to  its  preservation. 

3727.  Sheep  on  hill-pastnre  delight  in  summer 
to  spread  themselves  over,  and  go  to  the  highest 
point  of  their  range.  Ewes  are  restricted  in 
their  range  by  the  lambs,  which,  when  young, 
show  little  inclination  to  wander,  and  would 
rather  lie  down  and  sleep  after  being  sati.-fied 
with  milk.  Hoggs  keep  much  together,  and  do 
not  wander  far  from  their  morning  lair,  where- 
ever  that  may  have  been.  Wethers  go  to  the 
height  of  their  pasturage  at  an  early  period  of 
the  day,  and  remain  till  dusk.  Thus,  when  sheep 
of  different  ages  are  brought  up  together,  how  use- 
fully they  distribute  themselves  over  their  entire 
pasture;  and  where  only  one  class  of  sheep  are 
reared,  they  extend  their  range  as  their  age  in- 
creases, or  food  becomes  scarce. 

3728.  On  contiguous  estates,  where  no  march- 
wall  defines  the  common  boundary,  the  flock  of 
one  property  may  occasionally  trespass  on  the 
pasture  of  another.  Should  this  happen  in  the 
early  part  of  the  day,  the  shepherds  should  not 
dog  oft'  the  strange  sheep,  as  that  will  make 
them  restless  for  days,  but  to  wait  till  nightfall, 
and  then  point  them  gently  over  the  march  to 
their  own  ground,  where  they  will  take  to  their 
own  lair.  Sheep  usually  select  a  spot  for  rest- 
ing at  night,  and  it  will  mostly  be  the  safest 
one  for  them,  especially  if  they  are  aged  sheep, 
and  well  acquainted  with  the  ground.  In  fine 
weather  they  should  not  be  disturbed  in  select- 
ing their  lairs;  but  in  case  of  threatening  storm, 
they  should  be  directed  to  the  sheltered  side  of 
the  pasture,  or  even  to  the  stells.  With  inclosed 
fields,  sheep  cannot  go  wrong  in  summer  in  select- 
ing their  lairs  for  the  night. 

3729.  The  uppermost  parts  of  our  mountain 
pastures,  as  well  as  many  portions  of  lower 
elevation,  consist  of  a  soil  very  different  in  its 
nature  from  what  is  found  in  the  valleys.  This 
is  peat-earth — not  the  soft  peat  of  bogs,  but  the 
hard  peat-earth  which  covers  the  mountains. 
The  natural  produce  of  this  peat-earth  is  heath, 
consisting  usually  of  3  kinds, the  Calhiiia  rulgaris, 
common  ling,  the  Krica  tetral'ii,  cross-leaved 
heath,  and  the  Erica  cenerea,  fine-leaved  heath. 
Peat-earth  is  only  found  in  the  colder  portions 
of  the  temperate  zone,  and  it  was  no  doubt  formed 
from  the  partial  decomposition  of  several  crypto- 
ganiic  plants.  Professor  Jameson  of  Edinburgh 
was  the  first  to  propound  the  theory  of  the  for- 
mation of  peat-earth.*  The  pasturage  on  peat- 
earth  would  be  greatly  improved  by  draining. 


*  Jameson's  Mineralogy  ofthe  Scottish  Isles,  vol.  ii.  p.  120-57. 
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3730.  It  has  long  been  observed  that  the  ap- 
plication of  lime  on  peat-earth  produces  abundance 
of  white  clover,  Trifolium  repens.  The  seeds 
must  have  lain  in  the  soil  in  a  dormant  state, 
and  their  existence  in  elevated  situations  would 
imply  that  the  pastures  of  our  hills  had  been  at 
one  time  better  than  they  now  are.  Probably  the 
woods  which,  it  is  known,  once  covered  the 
greater  part  of  our  mountains,  had  sheltered  the 
valleys  near  them  as  much  as  to  allow  the  growth 
of  the  clover;  and  their  subsequent  destruction 
may  have  exposed  the  ground  to  the  cold,  to  the 
destruction  of  the  pasture,  and  to  the  formation 
of  peat-earth. 

3731.  The  top-dressing  of  mountain  pasture 
with  lime  has  been  attended  with  success 
wherever  it  has  been  done.  Pounded  limestone 
would  answer  the  purpose  as  well  as  slaked  or 
quick  lime,  and  it  would  be  more  enduring  in 
its  action.  Mills  for  pounding  it  were  erected 
about  the  beginning  of  the  century  on  the  estate 
of  Struan,  in  Rannoch,  Perthshire.  After  being 
pounded,  the  limestone  was  carried  by  a  run  of 
water  to  3  different  ponds,  one  above  the  other. 
The  upper  pond  contained  the  grossest  particles, 
and  the  lowest  the  finest  part  of  the  limestone, 
which  there  resembled  clay  or  marl  from  its 
smoothness.  On  being  put  on  the  land  at  Struan, 
its  effects  were  visible  and  much  approved  of.* 
There  is  no  use  of  putting  the  pounded  lime- 
stone in  water,  and  it  should  be  applied  in  the 
state  of  powder  upon  the  surface,  and  harrowed 
into  the  grass  or  pasture  with  a  bush-harrow. 

3732.  A  bush-harrow  is  easily  constructed.  It 
consists  of  a  frame  of  wood  having  two  longitu- 
dinal side-bars,  a  a,  fig.  304,  two  cross-bars,  and 

Fig.  304. 
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a  third  of  a  rounded  form,  6,  which  are  all  three 
mortised  into  the  side  bars  by  their  ends,  the 
whole  forming  a  frame  7  feet  in  length  and  3  feet 
in  breadth.  Stems  of  thorn,  or  branches  of  trees 
c,  seven  or  eight  feet  long,  are  wattled  through 
the  three  cross-bars  so  as  to  cause  the  twigs  c,  to 
rest  hard  upon  the  ground.  A  shackle,  d,  is 
fastened  to  the  front-bar.  The  front-bar  being 
thinner  than  the  side-bars  a,  is  strengthened  by 
a  spar  under  the  wattles,  to  secure  them,  and  is 


bolted  to  it.  A  field-gate  may  be  mounted  in 
this  fashion,  but  it  is  better  to  have  a  frame  made 
for  the  purpose,  to  be  ready  to  be  wattled  with 
fresh  tough  branches  when  required, for  old  brittle 
ones  will  not  do.  The  bush  harrow  is  worked  by 
ahorse  attached  by  a  swing-tree  to  the  shackle  d, 
by  the  driver  walking  behind  the  harrow  with 
double  reins  in  his  hand;  and  on  the  branches 
rubbing  against  the  powdered  limestone,  lime,  or 
compost,  or  whatever  may  be  the  composition  of 
the  top-dressing,  it  is  harrowed  into  the  pasturage, 
some  to  the  very  roots  of  the  plants. 

3733.  Limestone,  sand,  or  gravel,  occurs  ia 
Ireland  in  abundance.  "  They  are,  indeed,  ex- 
tensively diffused  over  the  surface  of  that  island,"' 
observes  Professor  Johnston,  "  as  we  might  ex- 
pect in  a  country  abounding  so  much  in  rocks  of 
mountain  limestone.  In  the  neighbourhood  of 
peat-bogs,  these  sands  and  gravels  are  a  real 
blessing.  They  are  a  ready,  most  useful,  and 
largely  employed  means  of  improvement,  pro- 
ducing upon  arable  land  the  ordinary  effects  of 
liming,  and  when  spread  upon  boggy  soils, 
enabling  it,  without  other  assistance,  to  grow 
sweet  herbage,  and  to  afford  a  nourishing  pasture. 
The  proportion  of  carbonate  of  lime  which  these 
sands  and  gravels  contain,  varies  from  26  to  40 
per  cent."  + 

3734.  The  top-dressing,  whether  of  pounded 
limestone,  ordinary  lime,  limestone  sand  and 
gravel,  or  compost,  is  best  spread  from  the  carts 
with  the  frying-pan  shovel,  fig.  233,  the  raised 
back  of  which  preserves  the  hand  from  being  in- 
jured by  whatever  material  is  contained  within 
the  shovel. 

3735.  The  green  pasture  obtained  by  top- 
dressing  mountain  pasture,  would  maintain  an 
increase  of  mountain  stock  'beyond  calculation. 
As  the  pasturage  in  the  green  grounds  are  reserved 
as  hospitals  for  complaining  sheep,  for  which  the 
best  food  should  be  provided,  it  creates  a  want 
of  sufiicient  extent  of  grass  ground  for  young 
sheep,  and  prevents  them  getting  full  turnips  in 
winter,  in  case  they  should  fall  off  in  summer  on 
the  scanty  grass;  and  it  is  better  for  the  health 
of  sheep  to  be  kept  lean,  than  to  be  reduced  to 
leanness  from  higher  condition,  when  means  are 
not  in  the  power  of  the  store-farmer  to  maintain 
his  flock  in  the  high  condition  he  would  desire. 

3736.  As  heath  constitutes  a  principal  food  of 
the  mountain  sheep,  muir-hurning  improves  the 
heath  for  food.  Store-farmers  have  long  been  in 
the  habit  of  burning  the  heath  on  their  farms 
every  year,  with  the  view  of  allowing  it  to  grow 
again,  that  its  young  shoots  may  support  the 
sheep  in  those  parts  of  the  grazings  where  is 
little  or  no  grass.  The  injudicious  manner  in 
which  the  burning  was  long  conducted,  and  the 
late  period  of  the  season  at  which  it  was  done,  de- 
stroyed not  only  the  heath  plant  itself  by  the 
roots,  but  also  the  eggs  of  the  grouse.  Such  de- 
struction of  the  game  determined  the  owners  of 


*  Robertson's  Agricultural  Report  for  Perthshire,  p.  62  and  309. 
+  Johnston  On  the  Use  of  Lime  in  Agriculture,  p.  24. 
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grazings  to  prohibit  muir-burning  altogether,  and 
the  consequences  were  that  the  heath  grew  so 
tall,  that  its  top  was  beyond  the  reach  of  the 
young  grouse  from  the  ground,  and  the  old  plants 
put  out  so  few  shoots  as  to  afford  insufficient 
support  both  for  sheep  and  grouse.  Burning 
causes  an  abundant  growth  of  young  shoots  ;  it 
is,  therefore,  the  interest  of  both  landlord  and 
tenant  that  the  heath  should  be  so  burned  as  to 
produce  the  greatest  growth  of  young  shoots. 
The  question  of  burning  being  thus  established  on 
principle,  the  difficulty  at  first  was  to  discover  a 
mode  which  would  produce  the  best  results,  but 
at  length  a  good  plan  was  discovered,  and  it  is 
this  : — Let  that  part  of  a  hill-farm  which  bears 
heath  be  divided  into  8  equal  parts,  if  the  whole 
farm  forms  one  hirsel ;  and  if  it  contains  more 
hirsels,  let  each  hirsel  be  divided  into  8  equal 
parts,  and  in  8  parts,  because  beyond  that  number 
of  years  the  heath  plant  grows  so  rigid  as  not  to 
afford  many  new  shoots,  and  it  has  then  reached 
one  foot  in  height,  tall  enough  for  grouse.  The 
first  portion  of  all  the  hirsels  is  burned  in  the 
same  year,  and  the  second  portion  in  the  second 
year,  and  so  one  portion  every  year,  until  the 
eight  years  have  gone  round.  Every  year  the 
plants  which  were  first  burned  will  be  putting 
forth  fewer  shoots  as  the  expiry  of  the  eight  years 
approaches;  by  which  time  the  first  portion  is 
burned  again,  as  the  commencement  of  a  new 
series  of  years. 

3737.  In  winter  the  snow  covers  the  youngest 
shoots  and  protects  them  under  it,  while  the  older 
plants  being  above  the  snow,  both  grouse  and 
sheep  feed  upon  them;  and  in  spring,  on  the 
melting  of  the  snow,  the  young  shoots,  tender 
and  nourishing,  are  ready  for  use.  It  is  remark- 
able that  the  young  plants  of  heath  bear  the  frost 
better  than  the  old,  as  was  witnessed  in  the  severe 
frost  of  1837,  which  is  a  natural  indication  that 
the  heath  plant  has  only  a  period  of  utility. 

3738.  The  usual  mode  of  bnming  is  to  set  fire 
to  the  heath  on  the  tcindy  side,  when  the  blaze 
soon  towers  to  a  great  height,  and  is  seen  at  a 
great  distance,  and  the  plants  crackle  amidst  the 
scorching  heat;  but  the  heat  which  produces  the 
crackling  destroys  the  plants  by  the  roots,  and  the 
flame,  fanned  by  the  gale,  runs  along  the  ground, 
catching  every  bush  of  heath  thatpresents  itself  the 
most  readily,  until  a  much  larger  space  of  ground 
is  set  on  fire  than  is  desired,  and  the  conflagra- 
tion becomes  so  extensive  that  the  shepherd  and 
all  his  family  cannot  extinguish  it.  They  don't 
mind  it,  and  retire,  and  the  flame  goes  wherever 
the  wind  lists,  till  it  has  no  more  heath  to  con- 
sume, or  until  the  wind  lulls,  or  the  rain  falls. 

3739.  The  proper  way  is  to  begin  the  fire  along 
the  entire  ?<^-side  of  the  portion,  when  the  flame 
will  not  mount  high,  but,  as  it  were,  eat  its  way 
among  the  heath  against  the  wind,  and  if  any 
part  escapes  the  fire,  it  is  easy  to  take  a  burning 
brand  and  set  it  on  fire.  Let  the  burning  be 
watched  all   day,  and   if  the   portion  has  not 


wholly  been  bnmt  by  the  evening,  let  it  be 
watched  all  night,  and  whenever  the  fire  reaches 
its  prescribed  limit,  let  it  be  put  out  by  going  to 
windward  and  beating  the  flames,  and  pushing  a 
board  nailed  across  the  end  of  a  long  and  lim- 
ber pole  against  the  burning  plants.  Where  the 
fire  has  not  reached  the  bounds  of  the  portion, 
let  the  flame  bum  until  it  reaches  the  limit. 
There  is  none  more  easy  plan  than  this,  and  if 
followed  on  every  heath  farm  every  year,  there 
would  every  year  be  grown  a  certain  quantity  of 
young  heath  in  an  excellent  state,  to  support 
both  sheep  and  grouse  in  the  best  condition  the 
plant  is  capable  of  sustaining  them.*  Before 
beginning  the  burning,  it  should  be  considered 
from  what  direction  the  wind  prevails,  and  the 
burning  conducted  against  the  wind.  When  the 
wind  is  from  the  E.  or  W.,  the  burning  should 
be  begun  on  the  side  of  the  lot,  but  when  from 
the  N.  or  S.,  it  should  be  begun  at  the  end. 

3740.  Law  of  Muirbum. — "Persons  making 
muirbum,  or  setting  fire  to  any  heath  or  muir  in 
Scotland,  from  the  11th  April  to  1st  November, 
will  be  fined  403.  for  the  first  offence,  £5  for  the 
second,  and  £10  for  every  other,  or  suffer  impri- 
sonment for  six  weeks  for  the  first,  2  months  for 
the  second,  and  3  months  for  every  subsequent 
offence,  (13th  Geo.  III.,  54,  4.)  The  tenant  or 
possessor  of  the  ground  will  be  deemed  guilty  of 
the  offence,  unless  he  prove  that  the  fire  was 
communicated  from  other  grounds,  or  raised  by 
some  one  not  belonging  to  his  family,  (il:  5.; 
Proprietors  of  high  or  wet  muir  may  burn  the 
heather  thereon,  between  the  11th  and  2,5th 
April,  or,  if  the  ground  be  let,  he  may  give  per- 
mission to  do  so  in  writing,  {ib.  6.)  Which  per- 
mission, however,  must  be  recorded  in  the  sheriff's 
books,  {ib.  7.)  Prosecutions  for  the  above  offeuce 
prescribe  in  6  months,  (i6.  14.)+ 

3741.  Weeds. — The  first  writer  of  practice  on 
the  "  Weeds  of  Agriculture,"  was  Mr  Benjamin 
Holdich,  who  classified  weeds  into  5  very  natu- 
ral divisions,  in  as  far  as  the  experience  of  a  far- 
mer would  suggest,  viz.  : — 1.  Weeds  which  infest 
samples  of  corn,  such  as  the  corn-cockle,  A<jrot- 
temma  ijitha<)o.  2.  Fallow  weeds,  such  as  couch- 
grass,  Triticum  repeiis.  3.  Weeds  which  are 
principally  objectionable  as  they  encumber  the 
soil;  or  whose  roots  are  annual,  and  whose  seeds 
pass  the  corn-sieve,  such  as  the  charlock,  Sinapis 
arrensis.  4.  Weeds  which  never  rise  into  the 
crop,  nor  come  into  the  sickle,  such  as  spurry, 
Speri}ula  arrensis.  5.  Weeds  of  pastures,  such 
as  yellow  goat's-beard,  Troffapogon  pratcnsis.X 
Other  authors  divide  weeds  into  fibrous  and  fusi- 
form rooted,  annual  and  perennial;  but  it  is  of 
little  moment  to  the  farmer  whether  the  weed 
that  annoys  at  the  present  moment  has  a  fibrous 
or  long  root,  or  is  an  annual,  biennial,  or  peren- 
nial, as  ordinary  ploughing  will  eradicate  almost 
every  weed  that  infests  cultivated  fields.  These 
are  botanical  distinctions,  which  may  be  studied 
as  such,  but  give  little  insight  into  the  weeds 
which  infest  a  particular  soil  or  crop. 


Prize  Essax/s  of  the  Ilitjhland  and  Agricultural  Society,  vol.  xiv.  p.  640-8. 
+  The  Farmer's  Lawyer,  pp.  193-4. 
i  Holdich's  Weeds  of  Agriculture.   'Edited  by  G.  Sinclair,  1825. 
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3742.  It  may  be  well  to  give  a  detailed  account 
of  the  weeds  which  infest  pastures.  The  bien- 
nial spear  plume-thistle,  C'nicus  lanceolatus,  is 
prevaleut,and  not  unfrequently  the  welted  thistle, 
Carduus  acanthoides,  both  in  dry  ground.  In 
marshy  pastures,  the  marsh  plume-thistle,  Ciiicus 
paiustria,  is  the  most  prevalent  plant  of  the  kind. 
The  ragwort,  yellow  weed,  or  weebo,  Seuecio 
Jacuhwa,  is  often  seen  in  pastures,  in  deep  dry 
loam.  The  tribe  of  docks  is  also  numerous  :  the 
broad-leaved  Ramex  ohtus'ifolius,  and  acetosella, 
sheep  sorrel,  are  found  on  dry  pastures,  and  the 
commou  sorrel,  li.  acelosa,  aud  sharp  dock,  li. 
acutus,  iu  moist  and  damp  pastures.  In  moist 
pastures  iu  low  situations,  the  soft  rush,  Juiicus 
efusus,  and  common  rush,  /.  comjlomeratm,  are 
most  frequent.  The  rush  is  prospectively  re- 
moved by  drainage,  and  immediately  with  the 
scythe.  The  great  white  ox-eye,  or  nowt-gowan. 
Chrysanthemum  leucanthemum,  and  the  common 
daisy,  Bellu  perennis,  disfigure  the  pastures  on 
low  grounds,  while  the  yellow  nowt-gowan, 
Chrysanthemnm  segetum,  acts  the  same  part  in 
upland  pastures,  and  all  indicate  soil  in  a 
state  of  poverty.  The  common  bracken,  or 
fern,  Pteris  aquilina,  prevails  in  upland  pas- 
tures, where  the  soil  is  deep  and  dry.  When 
growing  together  so  thickly  as  to  injure  the  grass, 
it  should  be  removed  as  a  weed,  which  may  be 
done  with  the  scythe,  or  by  irrigation  with 
water.  When  so  thin  as  to  permit  grass  to 
grow  under  it,  it  is  an  advantage  as  a  shelter  to 
sheep,  and  as  protection  to  grass  from  frost, 
thereby  cherishing  it  early  in  spring.  Circum- 
stances alone  should  guide  you  in  the  destruc- 
tion of  the  bracken  in  upland  pastures.*  What 
constitutes  the  windlestraw  of  rich  pasture 
is  the  dried  stem  of  the  crested  dogs'-tail, 
Cynosurus  cristatus,  one  of  its  most  valuable 
pasture  grasses. 

3743.  The  Sturdy. — Sheep  are  subject  to  be 
affected  with  certain  complaints  on  pasture,  one 
of  which  is  the  sturdy  or  turnsick,  which  produces 
so  much  light-headedness  as  to  cause  its  victims 
to  turn  round  and  seem  stupified.  When  affected 
by  it,  the  sheep  separates  from  the  flock,  wanders 
into  a  corner  of  the  field,  feels  aversion  to  put 
its  head  down  to  the  ground,  but  keeps  its  head 
high  and  a  little  to  one  side.  It  seldom  eats, 
and  thus  loses  condition,  and  at  length,  becoming 
emaciated,  falls  into  a  ditch  or  burn,  aud  is  killed 
or  dies,  if  neglected.  Hoggs  are  most  affected 
by  this  disease,  which  seldom  attacks  large 
numbers,  one  or  two  now  and  then.  What  in- 
duces the  growth  of  the  hydatid,  I  do  not  know, 
for  the  complaint  may  be  observed  when  hoggs 
use  little  exertion  in  walking  to  obtain  their  food 
on  turnip-laud,  and  also  when  they  wander  over 
a  large  range  of  pasture.  Accurate  dissection  of 
the  head  has  proved  that  the  disease  is  caused  by 
a  living  animal  in  the  brain,  the  Many-headed 
hydatid,  Hydatis  polycephalus  cerehrali.  "  In- 
stead of  a  single  head,  there  are  a  great  number 
spread  over  the  surface  of  the  parasite,  and  open- 
ing into  the  same  general  cavity.    When  the  sac 


is  distended,  they  appear  only  as  opaque  spots 
upon  it  ;  but  a  lens  of  no  great  power  will  give 
a  distinct  view  of  their  heads,  or  rather  necks, 
with  the  tentacula  or  barbs  projecting  from  the 
apparent  opening  or  mouth  which  forms  the  ex- 
tremity of  them.  These  hydatids  vary  in  size 
from  that  of  a  pigeon's  to  a  hen's  egg.  The  wall 
of  the  cyst  appears  to  be  composed  of  2  or  3  lay- 
ers, the  centre  one  of  which  seems  to  possess  a 
muscular  character.  On  examining  them  with 
lenses  of  a  high  magnifying  power,  their  coats 
resemble  paper  made  upon  a  wire  frame,  their 
muscular  films  so  plainly  an.d  regularly  interlace 
each  other."f  The  complaint  may  be  cured, 
though  it  is  seldom  attempted,  the  sturdied  hogg 
being  killed  whenever  it  is  seen  to  be  affected. 
I  was  once  tempted  to  try  the  experiment  of  a 
cure  on  a  very  tine  Leicester  gimmer,  which  was 
evidently  with  twin  lambs,  and  would  lamb  in 
the  course  of  a  fortnight.  The  creature  became 
so  bewildered  under  the  disease,  that  she  was 
obliged  to  be  brought  into  the  lambing  paddock, 
and  fed  by  hand  on  cabbages  and  kail.  On  ex- 
amining the  head,  I  found  a  soft  spot  near 
the  site  of  where  a  horn  would  be.  I  cut  an  in- 
cision into  the  skull  round  the  margin  of  the  soft 
spot,  leaving  only  a  small  attachment  to  act  as  a 
hinge  to  the  piece  cut  out,  and  on  raising  it,  I 
distinctly  saw  the  hydatid,  which  I  extracted 
entirely  with  a  small  cobbler's  awl,  the  only  in- 
strument the  shepherd  or  I  had  that  would 
answer  the  purpose.  Shutting  the  lid,  covering 
it  with  a  plaster  of  tar  on  a  piece  of  linen,  and 
putting  a  cap  on  the  head,  the  gimmer  was 
allowed  to  remain  in  the  paddock  and  fed,  and  in 
the  course  of  a  few  days  I  had  the  satisfaction  of 
seeing  her  perfectly  recover,  and  in  due  time 
bring  forth  twin  lambs,  which  she  brought  up 
well,  and  continued  to  breed  for  several  years 
after.  The  success  attending  this  experiment, 
was  probably  owing  to  the  proximity  of  the  hyd- 
atid to  the  skull,  which  it  had  softened,  by  ab- 
sorbing a  portion  of  its  substance  ;  but  when 
hydatids  exist  deeply  in  the  brain,  it  is  question- 
able that  a  cure  can  be  effected.  The  Ettrick 
Shepherd  recommends  the  insertion  of  a  wire 
through  the  nose  and  brain  into  the  hydatid,  by 
which  it  would  be  destroyed,  and  the  wire  may 
be  resorted  to  before  any  softening  appears,  and, 
from  the  situation  of  the  hydatid,  there  may  be 
no  softness  of  the  skull  at  all;  and  he  says  that 
"  several  years  passed  before  he  failed  in  this 
operation  in  any  one  instance."  +  But  it  is 
evident  that  no  hydatid  can  be  touched  by 
the  wire,  but  such  as  may  happen  to  be  situate 
in  the  direct  line  of  its  passage;  and  if  a  wire 
thus  used  will  always  destroy  the  hydatid,  it 
follows  that  the  hydatid  must  always  occupy 
a  particular  part  of  the  brain.  A  trocar  and 
canula,  like  fig.  104,  but  smaller,  are  now  used 
for  tapping  the  hydatid.  The  sturdy  is  nut 
an  infectious  disease,  and  I  agree  with  ilr 
Parkinson,  that  it  is  not  hereditary,  for  although 
I  have  seen  several  sturdied  hoggs,  I  never 
could  trace  any  connexion  of  the  disease  with 
their  parents.  § 
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3744.  Blinding. — This  affection  is  sometimes 
produced  in  the  eyes  of  sheep  by  the  wind  blow- 
ing into  them  the  pollen  of  the  grasses.  The  eyes 
become  almost  clogged  up  with  pollen-dust,  and 
such  a  degree  of  inflammation  is  sometimes  set 
up  as  to  cause  the  effusion  of  pus  from  them. 
In  many  cases  the  eyelids  become  glued  together 
with  the  pus.  No  serious  injury  is  produced  by 
this  accidental  annoyance,  tliough  it  is  disagree- 
able to  the  sheep  for  the  time  it  lasts.  Wiping 
the  eyes  with  a  wet  sponge  affords  great  relief, 
which  should  be  cheerfully  bestowed  by  the 
shepherd  once  a-day.  The  annoyance  can  only 
last  till  the  largest  portion  of  the  pollen  is  blown 
off  at  the  termination  of  the  period  of  the  flower- 
ing of  the  plants,  and  it  may  not  be  of  annual 
occurrence,  as  there  may  be  no  wind,  but  rain, 
during  their  efflorescence. 

3745.  Sheep-pox. — A  troublesome  and  fatal 
disease  amongst  sheep  has  been  brought  into  this 
country  since  the  importation  of  live  stock  was 
permitted  from  the  Continent.  It  is  named  the 
small-pox,  because  in  its  particulars  it  is  very  si- 
milar to  that  of  the  human  subject.  The  disease 
has  existed  in  Europe  for  many  years,  and  in 
France  and  Germany  its  ravages  have  been  very 
great.  Since  its  introduction  into  this  country, 
its  mortality  in  some  flocks  has  been  to  the  ex- 
tent of  90  per  cent,  and  in  numerous  other  cases 
50  per  cent.  The  first  outbreak  here  was  traced 
to  two  small  cargoes  of  merino  sheep,  one  from 
Hamburg,  and  the  other  from  Tormingen  in 
Denmark.  These  sheep  were  Sdld  at  Smithfield, 
in  various  lots,  to  farmers  in  different  parts  of  the 
country,  and  it  was  thus  tliat  the  disease  was 
introduced  amongst  our  flocks. 

3746.  "  There  is  a  singular  uniformity  in  the 
period  that  elapses  between  exposure  to  conta- 
gion and  the  appearance  of  the  eruptions,  whether 
the  animal  gets  it  by  inoculation  or  by  simple 
exposure  to  diseased  animals.  This  period  is  about 
ten  days.  On  examination  at  this  time,  the 
papalar  stage  commences — that  is. little  swellings 
resembling  flea-bites  are  fouii'l  all  over  the  body, 
but  mostly  on  the  parts  free  from  wool.  These 
papalaj  are  preceded  one  or  two  days  by  red  spots 
on  the  site  of  the  papalae.  In  the  course  of  six 
days,  vesicles  or  bladders  form  on  the  papala?, 
and  contain  a  fluid  at  first  clear,  and  afterwards 
becoming  more  opaque.  The  chief  point  of  dif- 
ference in  these  vesicles,  between  tlie  human 
subject  and  the  sheep,  is — in  man  the  vesicles  are 
rounded,  while  in  the  sheep,  we  find  tliem  flat, 
and  much  larger  in  proportion;  and  it  is  rarely 
the  case  in  sheep  that  pustular  secretion  takes 
place,  which  is  so  common  in  man  as  to  constitute 
a  distinct  stage  of  the  disease.  lu  about  six  days 
more,  commences  the  stage  of  desiccation,  that 
is,  a  scab  forms,  and  the  ulcers  gradually  heal  by 
the  end  of  a  month.  These  are  the  stages  of  a 
case  that  ends  in  recovery ;  but  when  death  takes 
place,  it  is  either  in  the  first  or  third  stage.  In 
the  former,  all  the  external  symptoms  are  sup- 
pressed, and  the  animal  soon  dies,  whilst  in  the 
third  stage  the  aaiimal  perishes  from  exhaustion. 


The  danger  is  greatest  when  the  papala;  are  of  a 
dark  purple  hue,  or,  running  into  each  other,  be- 
come confluent. 

3747.  "The  disease  is  decidedly  both  infectious 
and  contagious,  so  much  so,  that  it  might  be  pos- 
sible to  inoculate  1000  sheep  from  one  having  the 
disease  well  developed.  It  is  not  till  the  vesicles 
form  that  the  disease  becomes  contagious,  but  it 
is  probably  infectious  previous  to  this.  It  is 
uncertain  wlieu  infection  actually  begins,  but 
we  are  disposed  to  consider  that  there  is  danger 
as  soon  as  any  eruption  takes  place  on  the  body, 
though  unquestionably  the  danger  is  greatly  in- 
creased afterwards.'' 

3748.'  As  regards  the  cure  of  this  disease, 
"  we  decidedly  object  to  the  plan  of  inoculation 
simply  as  a  means  of  prevention,  whilst  a  flock 
is  free  from  the  disease,  as  by  this  means  we 
propagate  an  infectious  disorder,   though  in  a 

mild  form The  plan  we 

advise,  after  some  experience  and  considerable 
reflection,  is,  as  soon  as  the  disease  appears  in  a 
flock,  to  practise  separation  and  examination  as 
rigidly  as  possible,  but,  at  the  same  time,  to  ino- 
culate one  or  two  sheep.  Then,  if  we  find  that 
the  disease  extends  in  spite  of  our  daily  exami- 
nations, we  shall  have  from  these  inoculated 
cases  favourable  lymph  for  the  inoculation  of  the 
remainder.  If  some  12  to  20  cases  of  small-pox 
have  really  occurred,  then,  without  any  further 
delay,  we  advise  inoculation  to  be  practised  on 
the  remainder  of  the  flock;  for  it  should  be  borne 
in  mind  that  the  earlier  cases  are  generally  mild, 
and  the  disease  increases  enormously  in  virulence 
and  fatality  as  it  extends.  The  advantages  in 
favour  of  this  plan  appear  to  be  these  :  we  may 
select  the  most  favourable  weather  for  the  ope- 
ration, and  in  the  course  of  six  weeks  are  free 
from  further  anxiety  about  the  matter ;  the  ut- 
most care  can  be  taken  of  the  flock  during  the 
period,  and  tlie  greatest  vigilance  exercised  to 
prevent  the  spread  of  the  disease  to  other  flocks 
—  a  care  and  vigilance  which  it  may  be  difficult  to 
adopt  through  so  long  a  period  as  the  system  of 
continual  turning  might  demand.  Besides  which, 
it  should  be  remembered  that  there  are  at  least 
three  ewes  probably  to  one  wether  sheep,  and 
these  ewes  being  of  course  kept  for  breeding,  it 
is  of  the  utmost  importance  to  select  the  earliest 
and  mo>t  favourable  time  for  receiving  the  dis- 
ease, and  not  to  run  the  risk  of  their  getting  the 
disease  naturally  just  previous  to  lambing.  It  is 
quite  a  mistake  to  suppose  that  the  risk  of 
spreading  tlie  infection  is  increased  by  inocula- 
tion— in  fact  it  is  lessened,  for  the  disease  be- 
comes milder,  having  a  mortality  ranging  from  2 
to  10  per  cent.  It  is  also  circumscribed,  and  ne- 
cessarily entails  the  utmost  vigilance,  and  pre- 
vents tlie  sale  of  sheep  from  the  flock  for  a 
given  period  of  twenty-one  days."* 

374.0.  The  only  means  of  avoiding  being  con- 
tinually annoyed  with  this  disease,  and  of  pre- 
venting its  circulation,  is  the  prevention  of  the 
importation  of  diseased  sheep  from  abroad,  and 
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the  prohibition  of  the  sale  of  infected  animals  in 
the  country,  as  well  as  those  actually  labouring 
under  the  disease.  The  former  means  might  be 
used  in  ourinsular  position  by  strict  surveillance, 
but  the  latter  could  scarcely  be  made  available 
without  inquisitorial  inspection  of  the  flocks  in 
the  possession  of  both  breeders  and  dealers. 

3750.  Two  acts  connected  with  this  subject 
were  passed  by  parliament,  which  i-eceived  the 
royal  assent  on  the  4th  of  September  1 840,  and 
are  to  continue  in  force  only  for  two  years, 
from  1st  September  1848  to  1st  September  1850. 
One  act  prohibits  the  importation  of  sheep,  cattle, 
horses,  &c.,  affected  by  the  disease;  the  other 
imposes  certain  specified  penalties  on  those  who 
should  expose  for  sale  any  stock  suspected  to  be 
infected  with  any  contagious  disease.  The  pen- 
alty is  £20  for  every  offence  of  exposing  such 
stock  for  sale,  knowing  them  to  be  diseased,  and 
a  penalty  of  £5  for  each  offence  in  obstructing 
persons  in  the  execution  of  this  latter  act.* 

3751.  Scalded  heads. —  Sheep  are  much  infested 
in  summer  with  flies.  As  a  protection  to  the 
head  against  them,  the  simple  cap,  or  hood,  fig. 
305,  is  effectual.    It  may  be  made  of  stout  linen, 

Fig.  305. 


THE  HEAD-CAP,  OR  HOOD,  FITTED  ON  THE  SHEEP. 

and  fastened  with  4  tapes  tied  crosswise  under  the 
chin,  or  of  leather,  and  buckled  at  the  same  place. 
Leicester  tups  should  not  be  without  these  caps 
in  summer,  especially  when  grazing  near  woods; 
and  as  tups  are  occasionally  fond  of  boxing  each 
other,  any  skin  that  may  thereby  be  abraded  on 
the  head  will  receive  immediate  and  effectual  pro- 
Fig.  306.  tection,  from  the  air 
and  flies,  by  the  cap. 


3752.  Bots. — Sheep 
are  troubled  with  bots 
as  well  as  cattle.  The 
fly  is  called  Oestrus 
ovis,  the  sheep  bot-fly, 
fig.  306.  It  is  a  small- 
er species  than  the 
cattle-bot,  beini;  about 


SHBEP  BOT-FLY- 
(ESTRUS  OVIS. 


5  lines  in  length.     It  is  supposed  to  deposit  its 
eggs  on  the  margin  of  the  nostrils,  and  whenever 
it  does  so,  the  sheep  lies  down  upon  dusty  bare 
spots,  holding  its  head  close  to  the  ground,  or, 
when  a  number  are  attacked  at  the  same  time, 
they  form    a   dense   phalanx,  with  their  noses 
pushed  towards  each  other.     The  warmth  and 
humidity  of  the  nostrils  very  soon  bring  the  eggs  to 
maturity,  and  the  larva?  find  no  difiiculty  in  gain- 
ing their  way  into  the  frontal    maxillary,  and 
other  sinuses  and  cavities  of  the  face.     There 
they  adhere  by  means  of  2  hooks,  the  secretions 
Fis-  307         ^^  ^^^^  cavities  constituting  their 
food.      In    time    they    wriggle 
down  the  nose  and  fall  on  the 
ground,  in  which  they   undergo 
their  future  transformation.  The 
larva,  fig.    307,  is   flat  on   the 
under  side,  and  convex  above,  of 
a  delicate  white  colour,  without 
spines  of  any  kind,  save  the  ter- 
minal hooks  already  mentioned. 
SHEEP  BOT      A  series  of  black  transverse  spots 
LARVA —       are  visible    on    the    under  side, 
(ESTRus  OVIS.    covered  with  rough  points. 

3753.  Keds. — The  ked  or  Jceb,  the  sheep  spider- 
fly,  Mdophagus  ovinus,  is  an   insect   so   well- 

Fiff  300  known  in  its  nature 

and  habits,  that  a 
particular  descrip- 
tion here  seems  un- 
necessary. It  is  mag- 
nified at  a,  fig.  308, 
the  line  h  showing  its 
natural  size.  It  pe- 
netrates the  skin  and 
buries  the  anterior 
part  of  its  body  in  the 
flesh  or  fat  of  the 
sheep,  where  it  con- 
"  tinues  to  subsist  and 

SHEEP  KED — MELOPHAGUs  enlargen.     Its  tough 
OVINUS.  skin  renders  it  diffi- 

cult to  be  killed  by  pressure;  and  when  its  body 
is  bisected  by  the  shears,  the  buried  part  instant- 
ly emerges  and  runs  about  quickly  in  a  manner 
almost  incredible,  but  nevertheless  it  soon  dies. 
Another  remarkable  circumstance  attending  the 
tribe  of  keds  or  ticks  which  belong  to  the  family  of 
Hippoboscida?,  and  are  included  among  the  dip- 
terous or  2-winged  insects,  though  they  are  wing- 
less— is,  that  the  young  is  retained  in  the  body  of 
the  mother  until  it  becomes  a  pupa,  there  being 
no  other  instance  amongst  other  2-winged  flies 
of  the  period  of  gestation  extending  beyond  the 
state  of  larva.  This  peculiarity  has  caused  the 
Hippoboscidse  to  be  termed  nymphiparous  or 
pupiparous  insects. 

3754.  Blow-flies. — Much  more  dangerous  tor- 
mentors of  sheep  are  bluw-flies.  When  sheep 
are  struck  by  the  fly,  the  symptoms  of  disease  can- 
not be  easily  misunderstood.  They  almost  con- 
stantly hang  down  their  heads,  sometimes  turn- 
ing them  on  one  side  as  if  listening  ;  sliake  the 
tail  with  a  quick  jerking  motion  ;    run  rapidly 
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from  one  place  to  another,  and,  in  doing  so,  at 
times  stop  suddenly  and  stamp  with  the  fore-feet. 
The  flies  deposit  their  eggs  on  any  bare  skin 
they  can  find,  and,  failing  that,  on  the  wool  on 
the  rump,  below  the  tail,  and  about  the  groins. 
If  the  larvfc  are  left  undisturbed,  when  in  large 
numbers,  in  two  days  they  will  destroy  the  sheep, 
having  in  that  short  time  eaten  the  flesh  into  the 
very  bones,  and  sometimes  exposing  the  entrails! 
Warm  moist  weather,  in  fields  enclosed  by  woods, 
and  in  the  bottom  of  dells,  are  the  circumstances 
and  places  most  favourable  to  their  attacks.  The 
smell  arising  from  excrementitious  discharges, 
the  glutinous  matter  left  after  milking  ewes,  and 
long  wool,  are  all  attractive  objects  to  blow-flies. 
A  shepherd  ought  to  be  able  to  detect  sheep 
that  have  been  struck  by  the  fly  the  moment  he 
enters  the  field.  Dogs  have  been  known  to  point 
them,  as  truly  stated  by  Mr  Price.  "  A  looker's 
dog,"  he  says,  "  when  properly  trained,  the  mo- 
ment he  enters  a  field  in  which  are  any  sheep 
struck  by  the  fly,  instantly  singles  out  the  dis- 
eased animals,  and  runs  up  to  them,  as  much  as 
to  say  they  ought  to  be  caught."*  Dogs  require 
little  training  to  do  this,  partly  because  the 
symptoms  which  struck  slieep  exhibit  are  une- 
quivocal, but  more  probably  from  the  peculiar 
smell  which  maggots  doubtless  emit  ;  or  the 
sheep  themselves  may  emit  a  peculiar  odour  after 
being  struck.  The  Ettrick  Shepherd  is  of  opinion 
(and  it  is  a  probable  one)  that  flies  give  a  pre- 
ference to  one  sheep  over  another,  probably  on 
account  of  the  selected  sheep  being  either  actually 
subjected  to  diarrhoea,  or  emitting  such  a  peculiar 
flavour  along  with  its  perspiration,  as  to  be  at- 
tractive to  flies,  and  which  may  be  indicative  of 
a  predisposition  to  disease.+  It  is  culpable  in  a 
shepherd  to  allow  any  sheep  to  be  dangerously 
injured  by  the  fly.  He  cannot  prevent  their 
attack,  but  he  should  be  able  to  detect  it  before 
it  proves  serious  in  its  consequences.  The  sheep 
should  be  carefully  observed  one  by  one  when 
the  flies  are  active,  and  being  gathered  in  a  con- 
venient part  of  the  field,  the  suspected  ones 
should  be  caught  with  the  crook,  fig.  '22i,  and 
examined,  and  every  maggot  removed  by  the 
hand.  As  maggots  are  not  killed  by  being 
thrown  on  the  ground,  they  should  be  collected  in 
some  vessel,  and  destroyed  either  by  being 
crushed  by  some  hard  substance,  or  by  luving 
boiling  water  poured  upon  them.  I  have  seen  a 
shepherd  fill  his  hat  with  maggots,  in  the  course 
of  an  hour's  search  amongst  a  small  flock  of 
Leicester  hoggs.  Should  the  maggots  have 
broken  into  the  skin,  rubbing  the  part  with  a 
strong  solution  of  corrosive  sublimate,  or  a  strong 
decoction  of  tobacco-liquor  and  spirit  of  tar,  will 
check  a  farther  attack  on  that  part  ;  and  should 
the  part  affected  be  larger  than  is  seen  between 
the  sheds  of  the  fleece,  the  wool  should  be  re- 
moved with  the  shears,  and  the  corrosive  subli- 
mate applied  upon,  and  around,  and  rubbed  into, 
the  wound.  Should  the  wound,  on  healing,  in- 
dicate a  dryness  of  the  skin,  in  consequence  of 
the  application  of  the  corrosive  sublimate,  an 
ointment  of  tar  and  hird  will  soften  it,  and  keep 

"  Price  On  Sheep,  p.  472,  note. 
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off"  the  flies.  Mr  George  Mather,  shepherd.  New 
Scone,  recommends  a  wash  containing  arsenic, 
which  I  have  no  doubt  would  prove  efiectual  ; 
but  I  have  a  great  aversion  to  using  arsenic  in 
any  shape  on  a  farm,  and  cannot  recommend  it 
to  be  used  in  this  case.t 

3755.  The  most  dangerous,  perhaps,  of  all  the 
flies  is  the  checkered  blow-fly,  Sarcoyhar/a  car- 
naria.  It  is  somewhat  larger  and  more  elon- 
gated in  shape  than  the  common  blue-bottle  fly; 
general  colour  changeable  gray;  thorax  with 
black  longitudinal  lines  ;  abdomen  covered  with 
black  quadrate  spots,  which  give  it  a  tesselated 
appearance ;  body  pretty  thickly  beset  with  strong 
hairs.  It  produces  its  young  a1  ire ;  hence  the 
appearance,  so  often  considered  unaccountable,  of 
maggots  in  a  short  time  after  the  sheep  have  been 
examined.  "  The  larva,  when  full  grown,"  says 
Mr  Duncan,  "  is  scarcely  half  an  inch  in  length, 
as  at  a,  fig.  309  ;  the  head  b  is  small  and  mem- 
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MAGGOT  OF  THE  CHECICKKED  BLOW-FLY — SARCO- 
I'HaGA  CARXARIA. 

branous,  having  two  fleshy  prominences  above, 
with  a  small  nipple-shaped  knob  c  c,  so  that  they 
bear  a  perfect  resemblance  to  small  manimai?. 
Beneath  these  mammiferous  protuberances  are 
two  strong  black  movable  hooks  d  placed  by  the 
side  of  each  other  ;  ?  <;  is  the  first  segment  of  the 
body,  and /one  of  the  anterior  stigmata.  The 
principal  use  of  these  hooks  is  to  tear  off"  and 
separate  the  fibres  of  the  flesh  on  which  the 
creature  feeds.  The  last  segment  of  the  body  g 
is,  as  it  were,  cut  across.  Two  large  air-vessels 
may  be  seen  running  along  each  side  of  the  body, 
terminating  at  both  ends  in  breathing-holes,  h  h 
and  i  i. 

3756.  The  description  of  the  maggot  of  this 
fly  will  serve  for  that  of  the  other  flies  about  to 
be  mentioned. — ^litsca  Caesar  is  readily  known 
by  its  brilliant  green  hue,  which  has  a  silvery 
play  of  colour  when  seen  in  certain  lights. — 
Mnsra  ramitoria,  common  blue  bottle-fly  or  blow- 
fly. This  fly  is  well  known  in  our  houses,  and 
may  easily  be  identified  by  its  buzzing  noise 
when  on  the  wing.  "  This  is  the  species,"  ob- 
serves Mr  Duncan,  "  of  which  Linnwns  aflirmed 
that  3  individuals  could  devour  the  carcass  of  a 

t  Hogg's  Shepherd's  Guide,  p.  106. 
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horse  as  soon  as  a  lion.  There  is  no  doubt  that 
we  must  impute  to  it  a  large  share  of  the  injury 
our  flocks  sustain  from  this  tribe  of  insects." — 
Anthomyia  lardaria  is  rather  more  than  lialf  the 
size  of  the  blue-bottle  fly,  and  of  a  bluish-black 
colour ;  thorax  with  longitudinal  lines,  and 
abdomen  slightly  tesselated.  It  is  very  common 
in  low  sheltered  woods,  and  is  doubtless  often 
associated  with  the  other  in  preying  on  living 
subjects.*  It  is  said  that  the  green-fly  first  at- 
tacks the  sheep,  and  is  succeeded  by  the  more 
greedy  blue-bottle  fly,  which,  having  made  a 
suitable  place,  is,  in  its  turn,  succeeded  by  the 
checkered  blow-fly. 

3757.  Sheep  worried  by  dogs. — Sheep  on  pas- 
ture are  sometimes  worried  by  dogs,  and  the  de- 
struction happens  most  frequently  early  in  a 
summer  morning.  Experienced  dogs  go  singly 
to  do  the  mischief,  and  take  care  not  to  bark 
while  engaged  in  it  ;  their  only  object  seeming 
to  obtain  a  feed  of  mutton.  Dogs  most  addicted 
to  the  vice  of  worrying  sheep  are  mastiffs,  bull- 
dogs, bull-dog  terriers,  and  lurchers  bred  from  a 
coUey,  and  they  are  most  prone  to  it  when  they 
escape  from  the  chain,  which  detains  them  as 
watch-dogs.  An  old  colley  addicted  to  this  vice 
practisea  it  with  consummate  art,  and  obtains 
mutton  with  the  least  trouble  to  himself,  and 
commits  the  least  extent  of  mischief.  Pointers 
when  hunting,  and  especially  self-hunting,  are 
very  apt  to  chase  sheep  when  running  from  them. 
The  part  of  the  sheep  commonly  seized  by  the 
dog  is  the  throat,  which  he  tears  open,  and  eats 
the  flesh  to  the  neck-bone  ;  and  were  he  to  con- 
tent himself  with  this  morsel,  or  to  satisfy  his 
appetite,  the  loss  would  not  exceed  the  value  of 
one  sheep  ;  but  the  propensity  to  destroy  seems 
only  bounded  by  the  number  of  the  flock  ;  he 
worries  some  to  death  and  bites  a  great  many 
more.  The  destruction  is  probably  aggravated 
by  the  conduct  of  the  sheep  themselves,  which 
run  away  in  a  body  from  the  dog  ;  and  in  fear  of 
losing  the  rest  whilst  running  down  one,  he  leaves 
the  wounded  one  on  the  ground  and  pursues  the 
others,  seizing  the  nearest  him,  one  by  the  back, 
another  by  the  throat,  and  a  third  by  the  haunch, 
until  a  great  number  are  lamed  by  bites.  It  is 
rare  that  a  dog  feeds  upon  more  than  one  sheep, 
as  he  is  probably  scared  by  some  circumstance, 
before  he  has  time  to  break  into  another.  When 
a  lamb  is  run  after,  it  is  so  easily  overtaken  that 
tlie  dog  tears  its  neck  open  at  once  and  satisfies 
himself  upon  it.  I  am  not  aware  that  a  dog 
whicli  worries  sheep  can  be  deterred  from  the 
practice  by  any  means — certainly  an  old  dog  can- 
not— and  the  only  fate  that  should  befall  so  har- 
dened an  offender  is  the  rope  or  the  gun.  But  a 
yuuiig  dog,  especially  a  pointer,  may  be  deterred; 
and  the  most  effectual  way,  I  believe,  of  doing 
it,  is  to  couple  him  for  a  few  days  to  the  carcass 
he  has  worried,  and  cause  him  to  drag  it  about 
with  him  ;  or,  in  a  hill  country,  to  couple  him  to 
a  black-faced  ram  for  some  days,  with  a  siifncient 
length  of  chain  to  allow  the  ram  to  turn  about 
and  butt  him  severely  with  its  horns.     In  every 


attack  of  sheep  by  dogs  there  are  comparatively 
few  deaths  to  the  number  injured,  and,  were  time 
afforded,  most  of  the  bitten  sheep  would  most 
probably  recover  ;  but  the  usual  custom,  in  the 
excitement  which  such  an  occurrence  creates,  is 
to  kill  the  sheep  with  the  view  of  preventing  the 
total  loss  of  the  mutton  by  the  sheep  dying — and 
were  they  to  die  in  the  blood,  the  mutton  would 
be  rendered  unfit  for  use.  There  were  once  9 
of  my  Leicester  ewes  worried  by  a  dog,  from  3 
of  which  the  blood  was  drawn  on  the  spot,  and 
the  shepherd  would  have  bled  other  two  had  I  al- 
lowed- him.  From  the  recovery  of  these  bad 
cases  by  the  means  used,  I  was  persuaded  that 
the  3  which  were  killed  would  have  recovered 
had  they  been  permitted  to  live.  There  is  no 
doubt,  however,  that  sheep  which  have  been  run 
and  worried  ever  so  little  are  a  long  time,  if  ever, 
of  recovering  their  customary  composure ;  and  on 
this  account  alone,  the  owner  of  a  dog  that  runs 
other  people's  sheep  should  be  severely  fined 
over  and  above  the  value  of  the  sheep  actually 
injured. 

3758.  Besides  the  sheep,  the  pasture  on  which 
they  feed  is  infested  and  injured  with  a  host  of 
insects.  The  grub  of  the  meadow  crane-fly,  Ti/^aZa 
oleracea,&g.  223,  destroys  the  roots  of  grass  as  well 
as  of  oats,  (2504.)  The  year  1762  was  called  the 
wormy  year,  in  consequence  of  the  depredations 
occasioned  by  this  grub  in  Selkirkshire.  It 
again  appeared  in  1802,  1812,  1824,  and  1826, 
and  in  Peeblesshire  in  ISSO.f 

3759.  The  ear-beaked  weevil,  Otiorhyncus  sid- 
catus,  about  5  lines  in  length,  of  a  brownish  black 
colour,  and  incapable  of  flight,  in  consequence 
of  the  junction  of  the  wing-cases,  produces  a 
larva  nearly  half  an  inch  long  of  a  whitish  colour, 
thick  and  fleshy,  and  thinly  beset  with  long 
bristles,  which  is  for  the  most  part  subterranean, 
and  lives  indiscriminately  on  the  roots  of  all  gra- 
mineous plants. 

3760.  The  common  kinds  of  ants,  Formica 
fusca  and  rufa,  sometimes  almost  usurp  the  en- 
tire dry  pasture;  and  it  is  difiicult  to  extirpate 
them.  Perhaps  as  effectual  a  mode  of  doing  so 
of  any  is  to  notch  a  piece  with  two  cuts  of  the 
common  spade,  fig.  237,  out  of  the  top  of  each 
mound,  in  the  beginning  of  winter,  and  expose  its 
contents  to  the  weather. 

3761.  The  caterpillars  of  several  butterflies 
also  destroy  pasture  plants.  The  meadow  brown- 
butterfly,  JUpparchia  janira,  whose  wings  ex- 
pand nearly  2  inches,  produces  a  light-green 
caterpillar,  with  a  white  line  along  each  side, 
which  prefers  for  its  food  the  smooth-stalked 
meadow-grass,  Poa  pratensis,  one  of  the  most 
nutritious  grasses  for  cattle  ;  and  the  caterpillar 
of  the  large  heath  butterfly,  Hipparchia  tithonus, 
considerably  less  than  the  preceding,  is  of  a  green 
colour,  with  a  reddish  line  on  each  side,  and  a 
brown  head,  and  feeds  on  the  annual  meadow- 
grass,  Poa  annua,  which  forms  the   chief  cover- 


*  Quarterly  Journal  of  Agriculture,  vol.  ix.  p.  58,  63. 
+  Netv  Statistical  Account  of  Scotland — Selkirkshire — YaiTow,  p.  41. 
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ing  of  onr  meadows  and  pastnre-lands.  The 
caterpillar  of  the  antler-moth,^  Viarrpa*  ,)ra)ninis, 
is  brown  or  blackish,  with  light-yellowish  stripes 
along  the  back  and  sides,  and  attains  about  one 
inch  in  length.  It  lives  under  ground,  and  feeds 
on  the  roots  of  grass — and  the  injury  it  does  to 
pasture-land  in  hills  is  sometimes  very  great — 
bnt  it  avoids  low-lying  damp  meadows.  The 
effects  of  its  ravages  are  very  similar  to  those 
produced  by  the  burning  of  heath. 

3762.  But  the  greatest  devastation  of  this 
kind  is  committed  by  the  larvse  of  the  common 
cock-chafer,  Melolontha  ru/garis,  an  insect  but 
little  known  in  Scotland,  though  sometimes  ii 
occurs  in  countless  myriads  in  England  and  Ire- 
land. There  this  beetle  "  wheels  its  droning 
flight  "  in  the  summer  twilight.  Fig.  310  repre- 
sents a  female  a,  about  an  inch  in  length,  ob- 
long and  convex,  the  head  reddish  in  front, 
the  hinder  part  pitchy  black.  As  soon  as  fecun- 
dated, the  female  makes  holes  in  the  ground 
Fig.  310, 


OOCK-CHAFERS — MELOLONTHA  VULGARIS. 

about  half  a  foot  beneath  the  surface,  and  lays  a 
cluster  of  white  eggs  t,  tinged  with  dirty  yellow 
at  the  bottom  of  each  hole,  and  she  lays  a  great 
many  in  all.  The  larvae  c,  which  proceed  from 
them,  are  of  a  dingy-white  or  yellowish  colour,and 
soft  and  inactive.  They  are  1  h  inch  in  length, 
and  furnished  with  a  pairof  powerful  mandibles. 
The  perfect  insect  is  short-lived,  but  the  larvae 
survive  for  3  years,  passing  into  a  state  of  per- 
fect repose  in  winter,  and  recovering  their  acti- 
vity in  spring.  So  completely  do  they  sever 
the  pasture  from  the  soil  that  the  turf  may  be 
rolled  up  in  large  sheets.  Another  chafer, 
named  ^»i^>Aiinfl//a  folstltialis,  produces  a  grub 
very  similar  in  its  habits  to  the  one  described, 
though  smaller  and  more  restricted  in  is  distrL- 
bution.* 

3763.  Moles,  Talpa  Europea,  often  disfigure 
the  face  of  the  richest  parts  of  pastures,  not  by 


feeding  on  the  grass,  as  many  insects  do,  bnt  by 
throwing  up  mounds  of  earth  upon  it  when  digging 
their  galleries  under  ground  in  pursuit  of  their 
favourite  food,  the  earth-worm,  and  many  of  the 
larrsD  of  insects.  They  are  thus  useful  and  in- 
jurious at  the  same  time — useful  in  devouring 
the  larvae  of  insects  on  the  surface  of  the  ground 
at  night,  and  which  fall  or  go  into  their  galleries 
in  the  day  —  and  injurious  in  destroying  the 
earth-worm,  which  is  useful  to  the  soil  while 
alive,  by  keeping  it  open  to  the  air  and  moisture, 
and  when  dead  by  manuring  it  with  its  body; 
and  also  injurious  in  covering  the  surface  of  the 
grass  with  earth — for,  as  to  the  value  of  the  top- 
dressing  which  the  grass  receives  in  this  way, 
it  is  received  at  the  expense  of  the  finer  and 
richer  part  of  the  mould  immediately  under  the 
grass  plants,  which,  by  its  removal,  are  thus  de- 
prived of  nourishment  at  the  roots,  where  it  is 
of  most  use  to  them.  We  have  only  to  look  at 
the  scorched  appearance  of  the  ground  in  dry 
weather  along  the  lines  of  the  galleries,  and  find 
ourselves  sinking  nearly  ankle-deep  in  the  ground 
undermined  by  moles,  to  be  convinced  that  no 
top-dressing  will  ever  compensate  for  the  injury 
done  to  the  pastures  of  low  farms.  "  A  course 
of  thirty  years'  observation,"  says  the  Ettrick 
Shepherd,  "  over  an  extensive  district  of  the 
south  of  Scotland,  and  hard-earned  experience, 
have  convinced  me,  long  ago,  of  the  pernicious 
effects  of  destroying  the  moles  on  sheep  pasture, 
.  .  .  .  The  most  unnatural  of  all  persecu- 
tions that  ever  was  raised  in  a  country  is  that 
against  the  mole,  that  innocent  and  blessed  little 
pioneer  who  enriches  our  pastures  annually  with 
the  first  top-dressing,  dug  with  great  pains  and 
labour  from  the  fattest  of  the  soil  beneath.  The 
advantages  of  this  top-dressing  are  so  apparent, 
and  so  manifest  to  the  eyes  of  every  unprejudiced 
person,  that  it  is  really  amazing  how  our  coun- 
trymen should  have  persisted,  now  nearly  half  a 
century,  in  the  most  manly  and  valiant  endeavours 
to  exterminate  the  moles  from  the  face  of  the 
earth.  If  a  100  men  and  horses  were  employed 
on  a  common  sized-pasture  farm — say  from  1500 
to  2000  acres — in  raising  and  driving  manure 
for  a  top-dressrng  of  that  farm,  they  could  not 
do  it  so  effectually,  so  neatly,  or  so  equally,  as 
the  natural  number  of  moles  on  that  farm  would 
do  of  themselves.  That  pasture  land  is  benefited 
by  a  top-dressing,  no  man,  I  think,  will  attempt 
to  deny.  That  the  moles  give  it  that  top-dress- 
ing, as  few  will  deny."t  No  one  denies  the 
benefit  of  top-dressing  to  pasture  grass  ;  still,  if 
its  benefit  is  to  be  derived  at  the  expense  of  the 
soil  itself,  many  would  question  the  prudence  of 
permitting  it,  merely  because  it  would  give  the 
farmer  no  trouble,  and  incur  no  cost. 

3764.  Moles  are  caught  in  traps  expressly 
made  to  fit  into  their  galleries,  and  persons  make 
a  profession  of  entrapping  them  in  the  summer 
season,  who  are  called  mole-catchers.  Mole- 
catching  is  generally  taken  for  the  season  by 
such  persons,  and  the  price  on  an  extensive  low- 
land farm  is  53.  the  100  acres.     No  endeavours 


QuarUrlif  Journal  of  Agriculture,  vol.  ix.  p.  565-5  < 


t  Ibid.  640-41. 


PASTURING  CATTLE. 


169 


should  be  made  to  extirpate  the  mole,  but  only 
to  keep  their  numbers  down  to  a  moderate  extent. 
A  few  mole-hills  here  and  there  do  little  harm, 
but  acres  of  good  soil  converted  into  a  burrow, 
as  a  preserve,  for  the  pleasure  of  moles,  is  too 
much  of  a  good  thing. 


ON    THE    PASTURING   OP    CATTLE    IN 
SUMMER. 

3765.  The  cattle  of  all  ages,  as  accom- 
modated in  the  steading  in  winter,  (1082) 
to  (1085,)  remain  there  as  we  left  them 
(1219,)  until  the  grass  is  ready  to  re- 
ceive them,  which,  in  ordinary  seasons, 
is  at  the  end  of  May  or  beginning  of 
June;  but,  in  late  seasons,  when  the  tur- 
nips are  expended  before  the  grass  is 
sufficiently  long  to  afford  them  a  bite, 
cattle  are  put  to  grass  before  it  is 
ready  for  them.  In  case  of  such  an  unto- 
ward event  happening,  it  is  the  duty  of  the 
farmer  to  provide  against  it,  by  purchas- 
ing extraneous  food  for  his  cattle,  such  as 
oil-cake  ;  or  giving  them  beans  or  oats ;  or 
disposing  of  the  fattening  cattle  in  time  to 
leave  a  sufficient  quantity  of  turnips  for 
the  young  cattle  and  cows  until  the  grass 
is  ready  to  receive  them.  In  the  state  of 
confinement  in  the  steading,  cattle  thrive 
better  on  a  variety  than  on  the  same  food; 
and  yet  when  on  grass  they  require  no 
variety  of  food,  and  thrive  the  better  the 
longer  they  live  upon  it,  unless  that  a 
change  of  pasture  is  desirable  when  it  be- 
comes bare.  Grass  is  thus  evidently  the 
natural  food  of  the  ox,  and  his  anatomi- 
cal structure  is  peculiarly  adapted  for  that 
sort  of  food.  Whatever  kind  of  food  he 
receives  in  winter  partakes  of  an  artificial 
character;  and  being  only  a  succedaneuni 
for  grass  when  it  cannot  be  obtained,  the 
artificial  food  should  be  made  as  palatable 
to  him  as  circumstances  will  allow, 
whether  by  variety  or  superior  quality. 
This  consideration  shows  the  propriety  of 
M.  Boussingault  adopting  grass,  or  rather 
hay — grass  deprived  of  its  water,  as  the 
standard  for  comparing  the  nutritive  pro- 
perties of  the  different  sorts  of  food  given 
to  stock  on  the  farm. 

8766.  The  fat  cattle  having  been  dis- 
posed of,  (3609,)  the  pasture  should  be 
judiciously  distributed  amongst  the  re- 
maining stock  of  cows,  year-olds,  and 
calves;   and  first  as  to  the  cows.     They 


should  have  the  best  pasture,  the  object  of 
keeping  them  being  to  breed  calves,  and 
aftord  plenty  of  milk  to  bring  them  up. 
The  more  milk  they  yield,  there^fore,  the 
better  will  the  calves  prove,  and  the  more 
profitable  will  they  themselves  prove  after 
the  calves  are  weaned.  Cows  in  summer 
are  treated  in  an  opposite  manner  by  dif- 
ferent people,  one  taking  them  into  the 
byre  at  night,  and  even  at  all  times  milk- 
ing them  there,  and  another  allowing  them 
to  lie  out  all  night,  and  milking  them  in 
the  field.  Wliichever  mode  is  adopted,  it 
should  be  kept  in  mind  that  cows  are  pecu- 
liarly susceptible  of  sudden  changes  of 
temperature,  especially  from  heat  to  cold, 
and  from  drought  to  rain;  so  that,  when  cold 
or  rain,  or  both,  come  together,  which  is 
the  common  circumstance,  they  should  be 
brought  into  the  byre.  For  some  time 
after  they  are  first  put  out  to  grass,  they 
should  be  housed  in  the  byre  at  night,  when 
they  are  milked  there,  and  again  in  the 
morning  before  they  are  let  go  into  the 
field;  and  when  they  are  milked  three  times 
a-day,  they  should  be  milked  in  the  field 
at  mid-day.  In  dairy  districts  cows  are 
milked  twice  a-day,  morning  and  even- 
ing, and  in  breeding  districts  thrice  a-day, 
morning,  noon,  and  night.  After  the  nights 
become  warm,  I  have  found  it  conducive 
to  health,  and  it  is  both  a  rational  and  a 
natural  custom,  to  let  them  lie  in  the  field 
all  night,  and  to  milk  them  there  also  at 
stated  hours — three  times  every  day,  the 
shepherd  or  cattle-man  bringing  them  to 
the  most  convenient  spot  of  the  field  to  be 
milked.  The  lying  out  always  in  the  field 
no  doubt  imposes  more  labour  on  the  dairy- 
maid and  her  assistants,  in  carrying  the 
milk  to  the  calves,  and  to  the  dairy  after 
the  calves  have  been  weaned ;  but  I  am 
persuaded  it  is  an  excellent  system  for  the 
health  of  the  cows.  The  cows  rise  from 
their  lair  at  daybreak,  and  feed  while  the 
dew  is  still  on  the  grass,  and  by  tlie  time 
of  milking  arrives,  say  6  o'clock,  they  have 
partially  filled  themselves  with  food,  and 
stand  contented,  chewing  the  cud,  while 
the  milking  proceeds.  They  then  satiate 
themselves,  and  by  9  o'clock  lie  down  in  a 
sliadv  ])art  of  the  field,  and  chew  their  cud 
until  milking  time  arrives  at  noon,  when 
they  are  again  brought  to  the  same  spot 
and  milked.  Feeding  again,  when  the 
heat  of  the  afternoon  arrives,  they  stand  in 
the  coolest  part  of  the  field,  whisking  away 
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the  flies  with  their  tail  and  ears.  The 
evening  milking  takes  place  about  7,  after 
which  they  feed  industriously,  and  take  up 
their  lair  about  sunset,  and  chew  their  cud, 
and  in  the  morning  they  rise  and  feed  be- 
fore being  milked.  Apprehension  exists 
that  cows  injure  themselves  by  eating  grass 
wet  with  dew ;  but  it  is  a  fact,  which  is 
Dot  so  well  known  as  it  should  be.  that  be- 
dewed grass  before  sunrise,  and  gra.ss  after 
it  is  dried  by  the  sun,  are  alike  uninjurious 
to  cows ;  and  it  is  only  when  the  dew  is  in 
the  act  of  being  evaporated,  immediately 
after  sunrise,  that  grass  proves  injurious  to 
them.  Cows  which  lie  out  all  night  eat 
the  grass  while  it  is  yet  wet  with  dew ; 
whereas  those  kept  in  the  byre,  on  being 
let  out  after  being  milked,  are  let  out  just 
at  the  time  the  dew  is  being  evaporated 
by  the  sun,  and  when  the  grass  is  in  the 
colde.'^t  state.  It  is  thus  consonant  with 
the  fact,  that  the  cows  kept  in  the  byre  at 
night  are  alone  affected  with  the  grass 
when  it  is  wet  with  dew ;  and,  being 
hungry,  they  eat  the  cold  damp  grass  with 
avidity  and  much  relish,  while  cows  which 
lie  out  all  night  are  not  affected  by  the  wet 
grass.  Circumstances,  however,  should 
rule  the  custom  of  lying  out  or  housing  at 
night.  In  a  cold  upland  district,  or  in 
exposed  situations,  devoid  of  shelter  in  the 
fields,  so  susceptible  creatures  as  milk-cows 
should  not  lie  out  at  night ;  and  as  but 
very  few  nights  are  really  warm  in  such 
situations,  it  is  safer  to  put  them  into  the 
byre,  and  ventilate  it  well  in  the  warm 
nights  that  may  occur.  In  favourable 
situati(ms,  one  circumstance  is  worthy  of 
attention  in  determining  the  practice  of 
lying  out  and  housing,  that  the  housing 
causesthe  trouble  of  providing  supi)er  for  the 
cows  ;  and  this  provision  not  only  implies 
the  cutting  of  the  forage,  whatever  it  is, 
but  also  preparation  of  the  plant  in  the 
field.  Excepting  a  change  of  pasture — and 
the  change  should  always  be  for  a  better 
one — the  treatment  of  the  cows  is  the  same 
throughout  the  summer,  and  even  to  the 
cool  evenings  at  the  end  of  autumn.  As 
the  milk  falls  off,  the  noon  milking  is  drop- 
ped ;  and,  wiien  the  evenings  become  cool, 
the  cows  are  brought  into  tiie  byre  at  nigiit, 
milked  there  evening  and  morning,  and 
graze  during  the  day.  When  this  takes 
place,  sup[>er  must  be  provided  for  them  in 
the  byre  after  the  evening  milking  is  over, 
and  theyshouldalso  be  littered  forthe  night. 


When  cows  occupy  the  byre  every  night, 
litter  should  be  provided  for  them  ;  and 
should  the  straw  be  all  expende<l,  a  num- 
ber of  light  materials  will  answer  the  j)ur- 
pose,  such  as  coarse  grass  cut  from  plan- 
tations and  bogs,  ferns,  sawdust.  The 
cows  of  a  breeding  stock  will  be  mostly 
served  by  the  bull  before  they  go  out  to 
grass,  though  a  few  of  the  later  ones  will 
yet  have  to  be  served.  It  is  the  duty  of 
the  cattleman  to  attend  to  these,  and  see 
them  properly  served  (2233)  by  the  bull, 
as  also  those  the  season  of  which  may 
return. 

3767.  Young  cattle  are  not  put  on  new 
grass,  but  on  the  one  or  two  year  old 
grass;  and  although  all  ages  of  stock  are 
fondest  of  new  grass,  all  the  stock  of  a 
farm  cannot  have  it ;  and  the  older  pastures 
are  quite  good  for  all  grazing  purposes, 
and  will  generally  stand  the  eating,  during 
the  summer,  better  under  all  circumstances 
of  weather.  The  pa-sture  of  the  young 
cattle  should  be  changed  as  well  as  that  of 
cows,  whenever  it  happens  to  be  eaten 
rather  bare :  not  quite  bare,  for  no  stock 
ought  to  be  allowed  to  remain  as  long 
in  the  same  field  as  to  allow  the  grass 
to  become  bare  by  too  much  and  too  close 
eating. 

3768.  On  this  account,  moderately  sized 
fields,  of  20  to  25  a«res,  answer  best  for 
grazing  stock,  as  one  can  be  rested  for  a 
fortnight  or  three  weeks  until  the  grass 
grow  again  in  it,  whilst  the  others  are  be- 
ing j)astured.  In  this  manner  of  treating 
pasture,  the  stock  obtain  a  tasting  of  new 
fresh-grown  grass  at  intervals  during  tiie 
season,  which  has  tbe  wholesome  effect  of 
an  alterative  upon  their  system. 

3769.  Young  cattle  require  little  tend- 
ing while  on  gras.s  ;  nevertheless,  it  is  tlie 
duty  of  tlie  shepherd,  as  he  goes  his  daily 
rounds  to  the  sheep,  to  ascertain  every 
day  that  the  young  beasts  are  in  good 
health,  and  have  plenty  of  food,  plenty 
of  water,  and  are  in  security  within  tlie 
fences. 

3770.  Cattle,  which  do  not  crop  the 
grass  close  to  the  groynd,  graze  well  with 
horses  or  sheep,  both  which  crop  the  grass 
close.  The  lips  of  the  ox  are  stiff,  and 
cannot  lay  hold  of  the  grass  while  they  cut 
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it  with  the  teeth,  like  the  sheep  and  horse ; 
but  their  tongue  is  very  prehensile,  and 
•with  it  they  embrace  every  mouthful  of 
grass,  and,  drawing  it  towards  the  mouth, 
retain  hold  of  it  until  the  incisors  of  the 
under  jaw  sever  it  from  the  ground  with 
a  jerk  of  the  head  upwards,  and  the  tongue 
then  sweeps  it  into  the  mouth.  The  grass 
at  this  time  receives  very  little  mastication, 
and  is  swallowed  and  deposited  in  the 
paunch ;  when  this  is  full,  the  ox  eats  no 
more  for  a  time,  and  prefers  to  lie  down  in 
a  shady  place,  and  chew  the  contents  of 
the  paunch  in  the  pellets  forced  up  into  the 
mouth,  (1652.) 

3771.  Calves  are  put  on  grass  at  the 
same  time  as  the  other  cattle,  whether 
weaned  or  not.  By  that  time  the  oldest 
ones  will  be  ready  for  weaning ;  but  al- 
though ready,  the  herd  of  calves  should  be 
kept  together  at  first,  in  a  small  paddock 
of  grass  near  the  steading,  where  the 
younger  ones  are  served  with  milk,  and 
the  older  with  grass,  and  both  are  at  hand 
to  be  put  into  the  shedded  court  at  night, 
until  the  weather  becomes  warm  enough 
to  permit  them  to  lie  out  all  night. 
Calves  are  very  susceptible  of  cold,  espe- 
ciall}'^  as  long  as  they  are  on  milk,  and 
receive  more  injury  from  exposure  to  it 
than  most  breeders  seem  to  be  aware 
of.  Much  rather  keep  them  in  their  court 
at  night  one  night  longer  than  necessary, 
after  the  warm  evenings  have  arrived, 
than  cause  them  to  lie  out  one  night  too 
soon  in  the  cold. 

3772.  Grass-land  requires  peculiar  ma- 
nagement to  render  it  the  most  available 
as  pasture  in  every  variety  of  season.  The 
circumstances  which  most  injure  grass  are 
overstocking  and  continual  stocking.  The 
most  effectual  method  of  avoiding  over- 
stocking is  to  have  no  more  stock  upon  ihe 
farm  than  its  grass  will  in  summer  main- 
tain in  good  condition  ;  and  to  avoid  con- 
tinual stocking,  the  stock  should  not  be 
allowed  to  remain  too  long  in  the  same 
field.  The  safest  principle  to  treat  each 
grazing  field,  is  to  stock  it  at  once,  so  as  it 
shall  be  eaten  bare  enough  in  a  short  time, 
say  in  a  mouth,  and  then  to  leave  it  un- 
stocked  altogether — hained,  as  it  is  techni- 
cally termed — for  perhaps  a  fortnight,  in 
order  to  allow  the  grass  sufficient  time  to 
afi"ord  a  good  bite  for  cattle.     One  advan- 


tage of  this  plan  is,  that  the  stock  at  peri- 
odic times  during  the  grazing  season  enjoy 
new-grown  grass ;  and  another,  that  no 
growth  of  the  grass  is  so  long  pastured  as 
to  cloy  the  appetite  of  the  animals,  or  be- 
come foul  by  being  constantly  trodden 
upon.  That  this  is  a  rational  and  natural 
mode  of  pasturing  grass-land  is  evinced  by 
stock  delighting  to  consume  new-grown 
grass;  and  every  animal  loathes  grass  which 
has  been  long  trampled  and  dunged  upon, 
and  the  breath  passed  over  it  times  out  of 
number. 

3773.  Another  principle  that  affects  the 
method  of  treating  pasture  land,  is  the 
difference  in  the  effect  of  cropping  the  grass 
which  the  different  animals  employ ;  cattle 
cropping  high,  and  sheep  nibbling  low, 
while  horses  bite  both  high  and  low.  This 
is  a  wise  distinction  between  the  two 
classes  of  our  ruminants,  the  sheep  being 
suited  to  the  short  pasturage  of  mountainous 
regions ;  their  mobile  lips  enabling  them  to 
hold  it  firm,  while  it  is  severed  from  the 
ground  with  the  incisors  of  the  lower  jaw, 
with  a  twitch  of  the  head  to  one  side,  not- 
withstanding the  want  of  teeth  in  the  up- 
per one ;  whereas  the  ox  is  better  suited 
to  the  plains  and  valleys,  where  grass 
grows  long,  and  may  be  cropped  by  the 
scythe-like  operation  of  its  tongue  aud 
teeth.  The  practical  conclusion  to  be 
drawn  from  these  different  modes  of  crop- 
ping grass  by  the  domesticated  animals  is, 
that  the  horse  or  sheep  should  follow  the 
ox  in  grazing,  or  accompany  him,  but  not 
precede  him.  When  they  follow,  the 
pasture  will  be  eaten  barer  by  the  horse 
or  sheep  than  the  ox  left  it ;  and,  when 
in  company,  it  will  be  eaten  barer  by 
the  horse  or  sheep  where  the  ox  has 
eaten  before,  or  it  may  first  be  topped  by 
the  horse  before  the  ox  has  touched  it. 
Whether  the  horse  or  sheep  should  follow 
or  accompany  the  ox,  the  latter  is  the  pre- 
ferable arrangement,  because  they  have 
then  the  choice  of  the  long  grass,  as  well 
as  the  short.  The  same  reason  that  should 
graze  the  horse  and  sheep,  in  reference 
to  the  ox,  should  cause  the  horse  to  be 
separated  from  the  sheep,  particularly  in 
the  latter  part  of  the  pasture  season,  as 
both  biting  close  make  the  grass  too  bare 
for  either.  Horses,  too,  and  work-horses 
in  particular,  have  a  greater  dislike  to 
sheep  than  to  cattle. 
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3774.  An  inconvenience  at  times  attends 
the  grazing  of  all  kinds  of  stock  on  a  farm 
of  mixed  liusbandry — that,a.sin  everysuni- 
mer  the  same  number  of  stock  exists,  there 
may  not  be  the  same  quantity  of  grass  to 
support  them;  as  the  same  number  of 
acresjsecured  by  a  regular  rotation  of  crops, 
may  produce  different  quantities  of  grass 
in  different  seasons — one  year  affording  a 
scanty,  another  a  superabundant  supply. 
The  number  of  stock  should  correspond 
with  the  produce  of  an  average  year.  A 
bad  year  may  much  stint  the  condition, 
while  a  good  one  may  grow  more  than  the 
same  stock  can  consume.  The  stinted 
condition  cannot  be  amended  by  the  sale 
of  any  of  the  stock,  as  it  is  imj)olitic  to 
disturb  the  equilibrium  of  the  ages  and 
kinds  of  the  stock  existing  on  the  farm ; 
and  a  general  sale  of  stock,  under  the  cir- 
cumstances assumed,  would  lower  their 
value ;  and  if  the  stock  suffer  hunger,  as  it 
did  in  the  severe  drought  of  the  summer 
of  1826,  no  alternative  exists  but  to  make 
up  the  deficiency  by  hay,  even  though  it 
should  be  purchased  for  the  occasion.  Ou 
the  other  hand,  superabundance  (jf  pasture 
does  no  harm ;  for,  independent  of  its 
maintaining  the  entire  stock  in  high  con- 
dition, the  rough  aftermath  will  be  of  great 
service  to  the  ewes  in  winter.  On  farms 
the  stock  of  which  are  purchased  every 
year,  the  number  may  be  regulated  by  the 
crop  of  the  grass  ;  but  even  in  that  case 
the  season  may  turn  out  worse  than  ex- 
pected. Seeing  that  no  one  can  foretell 
the  future  state  of  the  grass,  the  prudent 
plan  is,  in  every  case,  to  keep  the  number 
of  stock  under  the  mark  which  the  farm 
can  support. 

3775.  An  essential  requisite  in  all  pas- 
ture-fields is  an  abundant  supply  oi  tcuter 
for  the  cattle  to  drink.  Both  cattle  and 
horses  drink  largely,  and  sheep,  grazing 
early  on  the  dewy  grass,  do  not  require  so 
much  water  to  keep  them  in  a  healthy 
condition  ;  still,  when  no  dew  falls,  and 
drought  continues,  they  drink  a  little 
water.  The  ])roper  construction  of  a 
watering-])ool  is  sadly  misunderstood  in 
this  country.  The  entrance  to  it  generally 
is  a  puddle  of  poached  mud  at  least  half  a 
foot  in  depth,  to  avoid  standing  in  which 
the  animals  go  into  the  water,  and  render 
it  muddy  before  they  drink.  Xot  un fre- 
quently the  pool  becomes  nearly  dry  from 


scarcity  of  water,  and  the  little  left  be- 
comes almost  stagnant.  The  objections  to 
such  a  mode  of  supplying  so  necessary  and 
wholesome  a  beverage  to  animals  as  water, 
are  obvious,  and  a  thorough  amendment  of 
the  present  system  is  requisite  on  almost 
every  farm.  A  rivulet  runs  through  some 
part  of  most  farms,  and  tanks  of  wood  or 
of  stone  are  provided  in  fields,  in  con- 
nexion with  an  adjoining  spring,  or  with 
a  pump-well,  where  no  rivulet  runs;  but 
no  means  are  used  to  provide  a  reservoir 
of  water  on  streams  which  are  apt  to  become 
dry  in  most  summers,  and  in  such  cases 
cattle  are  worse  off  than  with  pump-wells 
— though  too  often  the  water  is  forgotten 
to  be  pumped  out  of  them  every  dav,  and 
at  best  theycannotprovide  all  the  requisites 
of  a  good  watering-pool.  For  in  hot  days 
a  walk  into  a  clean  pool  is  wholesome  to 
cattle,  and  in  very  dry  weather  a  stand  at 
a  time  amongst  water  is  an  excellent  pre- 
ventive of  that  troublosome  complaint,  the 
foot-sore.  The  external  application  of 
water  in  this  manner  allays  inflammation, 
and  prevents  irritation,  and  })crmits  the 
animals  to  take  their  food  in  peace  in  a 
scorching  drought.  The  water  out  of  a 
tank  of  a  pump-well  is  never  relished  by 
cattle,  and  in  cold  and  rainy  weather  it  is 
rarely  visited  by  them  ;  and  in  hot  weather, 
it  is  vievved  with  indifference,  because  it  is 
evidently  inadequate  to  supply  all  their 
wants  for  water;  and  tanks  are  invari- 
ably placed  too  high  for  sheep.  A  water- 
ir--pool  should  be  roomy  and  securely 
fenced,  as  cattle  are  apt  to  push  one  an- 
other about  while  in  it,  and  several  go 
together  to  drink  or  stand  in  the  water; 
and  it  is  the  same  practice  with  young 
colts.  It  should  be  of  considerable  length 
and  narrow,  to  give  access  to  it  for  a  number 
of  the  cattle  at  the  same  time  ;  and  its  side 
next  the  field  should  be  made  hard  with 
broken  stones  like  road  metal,  the  bottom 
of  the  pool  gravelled  to  keep  the  water 
clean  and  swpet,  while  the  water  should 
always  flow  gently  through  it. 

3776.  Where  water  is  so  scarce,  that  no 
rivulet  runs  through  the  fields,  and  no 
water  can  be  obtained  by  the  sinking  of 
wells,  the  only  expedient  is  to  bring  water 
to  the  pasture  fields  from  a  distance  in 
barrels  mounted  on  wheels,  such  as  the 
liquid-manure  barrel  in  fig.  UI4.  Such  a 
barrel  may  be  filled  at  a  pump,  or  more 
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likely  at  a  rivulet  at  some  distance ;  in 
which  latter  case  it  has  to  be  filled  with 
such  a  scoop  as  is  represented  in  fig.  311, 
of  the  dimensions,  and  tised  in  the  man- 
ner described  in  (2075.) 

Fig.  311. 


THE  SCOOP  FOR  PILLING  THE  WATER-BARREL. 

3777.  The  want  of  sheds  in  pasture- 
fields  is  also  a  sad  reflection  on  the  sagacity 
of  our  farmers.  In  summer,  where  a 
tree  spreads  its  branches  over  the  grass 
in  a  lawn,  how  gratefully  cattle  resort  to 
the  shade,  where  they  know  that  the  stir- 
ring breeze  will  cool  their  hides,  and  afford 
them  a  refuge  from  the  attacks  of  flies.  In 
cold  weather,  cattle  crowd  to  the  wooded 
corner  of  a  field,  and  will  do  so  in  a  rainy 
day  even  in  summer.  Such  indications  by 
animals  teach  us  how  they  ought  to  be 
treated.  I  am  no  advocate  for  hedgerow 
trees,  although  they  should  cast  a  grateful 
shade  into  a  pasture-field,  since  they  prove 
injurious  to  the  crops  and  fences  near  them ; 
and  still  less  do  I  admire  an  umbrageous 
plane  in  the  middle  of  a  field  devoted  to  a 
course  of  cropping  ;  but  similar  effects  may 
be  obtained  by  other  means.  There  are 
few  farms  one  or  two  sides  of  the  fields 
of  which  are  not  sheltered  from  some 
quarter  by  a  few  trees  ;  but,  indepen- 
dently of  this,  a  shed,  erected  at  a  suitable 
part  in  the  line  of  the  fence,  would  not 
only  afford  a  shade  in  the  hottest  day  in 
summer,  but  shelter  in  a  rainy  day,  or  in  a 
cold  night  in  autumn.  Such  an  erection 
would  cost  little  where  stone  and  wood  are 
plentiful  on  an  estate,  and  they  should  be 
placed  to  answer  the  field  on  either  side  of 
the  fence  when  it  is  in  grass.  But  no 
matter  what  it  costs,  when  the  health 
and  comfort  of  stock  are  concerned.  Its 
cost  would  be  repaid  by  the  state  of  the 
stock  in  the  first  year  of  its  erection,  and 
it  would  stand,  with  slight  repairs, for  a  long- 
lease.  Let  it  be  roomy,  and  its  structure 
light,  and  it  may  be  roofed  at  a  moderate 
cost  with  zinc,  or  composition,  or  tiles, 
when  manufactured  in  the  neighbourhood. 
It  may  be  troublesome  to  carry  straw  for 
litter  from  the  steading  to  a  shed  situate 
at  a  distance ;  but  there  is  little  occasion 


for  straw  in  summer,  as  the  rough  grass 
from  an  adjoining  wood,  or  a  ditch,  will 
supply  litter;  and  the  dung,  at  all  events, 
should  be  shovelled  up  and  removed  before 
it  accumulates  to  the  discomfort  of  tlie 
animals.  I  should  like  to  see  every  farm 
systematically  furnished  with  such  sheds, 
to  the  extent  at  least  of  one  shed  every 
two  adjoining  fields. 

3778.  Young  cattle  are  not  grazed  on  carse 
farms,  nor  on  farms  in  the  nelghhoiirlwod  of  towns. 
On  the  former  no  land  is  appropriated  to  grazing, 
as  the  grass  is  kept  for  only  one  year,  and  it  is 
chiefly  used  for  forage  and  liay  ;  and  on  the 
latter  it  is  more  profitable  to  sell  the  grass  for 
forage,  and  make  hay.  The  grazing  on  these 
farms  is  confined  to  the  farm  milk-cows  and  work- 
horses. 

3779.  On  dairy  farms  the  pasture  for  cows  is 
preferred  on  old  lea  abounding  in  natural 
grasses,  which  afford  finer  flavoured  butter  and 
richer  cheese  than  young  grass.  Ou  such  farms 
cows  are  kept  for  the  express  purpose  of  yielding 
dairy  produce,  forming  the  principal  stock,  and 
receiving  the  largest  share  of  attention.  They 
are  brought  into  the  byre  at  night,  milked  there 
morning  and  evening,  and  generally  only  twice 
a-day.  It  is  most  profitable  for  the  dairy-farmer 
to  give  his  cows  at  all  times  as  much  food  as  they 
can  consume;  and  with  this  view,  besides  tlie  fine 
pasture  during  the  day,  they  have  clover-grass 
or  tares  in  the  evening  for  supper. 

3780.  The  most  profitable  and  also  convenient 
plan  for  dairymen  in  towns  is  to  keep  their  cows 
constantly  in  the  byre  in  sumrner,  and  to  feed 
them  on  forage,  and  purchase  such  litter  as  can 
be  found  cheapest  at  the  season.  In  pursuance 
of  this  system,  the  irrigated  meadows  in  the 
neighbourhood  of  Edinburgh  are  taken  by  the 
dairymen  by  auction  every  year,  and  their  pro- 
duce cut  and  carted  daily  from  April  to  Novem- 
ber. The  number  of  cuttings  may  he  4  or  5  in 
that  period.  The  usual  rent  is  from  £16  to  £20 
the  acre;  and  in  the  excessively  dry  year  of  1826, 
such  was  the  demand  for  the  grass  which  grew 
well,  while  the  forage  plants  of  the  arable  fields 
were  burnt  up,  that  the  rent  was  £40  the  acre. 
But  such  is  the  conviction  of  the  healthy  nature 
of  i)asturage  for  milk  cows,  that  many  dairy- 
men in  towns  take  pasture  at  high  rents  in  the 
neighbourhood,  and  allow  the  cows  to  lie  out 
all  night,  and  incur  the  trouble  and  expense 
of  sending  people  to  milk  them  twice  and  thrice 
a-day. 

37S1.  On  pastoral  farms  devoted  exclusively  to 
the  rearing  of  cattle,  the  calves  are  allowed  to  go 
with  their  dams,  from  whom  they  draw  as  much 
milk  as  they  can  get,  and  support  themselves 
besides  on  grass.  The  calves  tlirive  well  in  this 
way,  and  attain  to  a  large  size;  and  could  the 
farm  maintain  them  in  the  same  condition  until 
3  years  old,  they  would  become  very  fine  beasts. 
But,  unfortunately,  they    fall   off   in    conditiou 
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whenever  they  are  weaned  in  autumn,  anil  it  is 
difficult  to  brinj,'  tlieni  up  to  the  same  coiiilitioa 
in  winter.  This  circnnistance  raises  a  donbt  in 
my  mind  whether  it  would  not  be  belter  to  wean 
the  calves  at  4  months  old,  and  let  them  depend 
entirely  on  the  grass  iu  the  best  season  of  the  pas- 
ture, and  no  difficulty  would  then  be  felt  of  main- 
taining, in  tlie  ensuing  winter,  the  growing  and 
healthy  condition  thus  attained.  Such  a  plan 
would  no  doubt  incur  tlie  trouble  of  milking  the 
cows,  as  it  would  be  improper  to  let  them  run 
dry  in  the  height  of  the  grass  season;  which, 
besides  incurring  the  loss  of  milk,  would  be  im- 
politic to  pursue,  as  it  would  put  the  cows  in  so 
high  a  condition  before  winter,  as  would  be  diffi- 
cult to  be  maintained  until  next  calving.  Cows 
with  calves  at  their  foot  will  wander  long  dis- 
tances from  home  if  their  range  of  pasture  is 
large,  and  they  evince  great  art  in  concealing 
themselves  and  their  calves.  ] 

3782.  The  young  stock  on  pastoral  farms  graze 
on  the  lower  and  more  sheltered  portions  of  the 
grazing,  till  the  weather  becomes  less  stormy  and 
cold  in  the  upper  parts,  when  they  stretch  their 
walks  upwards  by  degrees  until  the  highest  points 
are  at  lengtli  attained.  This  procedure  cannot 
be  strictly  adhered  to  where  no  fences  mark  the 
boundaries  of  the  farm;  but  in  the  higher  eleva- 
tions the  state  of  vegetation  naturally  deters  them 
from  proceeding  higher  up  until  the  grass  grows. 
It  would  be  better  were  fences  laid  off  to  divide 
the  pasture  into  portions,  which  should  be  occu- 
pied during  the  season  at  proper  intervals  of  time ; 
and  it  has  oft^n  occurred  to  me,  that  this  object 
would  be  best  attained  were  fences  to  be  run  in 
horizontal  parallels  along  the  face  of  a  height,  or 
round  au  entire  hill,  than  up  and  down  the  slope 
of  the  ground.  As  it  is,  pastoral  farmers  seem 
contented  with  a  ring  fence  round  their  farms. 
It  is  the  duty  of  the  herds  to  ascertain  the  state 
of  the  cattle  every  day. 

3783.  Young  cattle  are  purchased  for  farms 
in  the  arable  districts  of  the  country,  on  which 
none  are  bred,  immediately  before  the  grass  is 
ready  to  receive  them ;  and  not  nnfreciuently 
this  class  of  farmers  hire  grass-parks  for  the 
season  and  stock  them  with  young  cattle  on 
speculation.  Such  cattle  are  obtained  at  public 
markets,  or  from  bree<lers  who  do  not  keep  their 
stock  beyond  two  years.  Young  cattle  for  graz- 
ing should  have  all  the  symptoms  of  health,  a 
clear  eye,  dewy  nose,  and  glossy  long  hair, 
althougli  they  may  be  in  lovy  condition.  Such  a 
condition  may  be  a  greater  loss  to  ilie  breeder 
who  has  half  starved  them,  than  to  the  purchaser 
who  may  have  good  pasture  to  give  them  on  sound 
feeding  land.  To  attain  full  size  they  should 
have  a  strong  bone,  and  their  appearance  might 
be  termed  raw-lwned; — that  is,  the  skeleton  seems 
large  in  proportion  to  the  quantity  of  flesh,  and 
implies  a  quick  growing  condition.  To  be  a 
good  thrivcr  and  attain  condition,  the  hair  should 
feel  mossy,  and  the  touch  of  the  skin  mellow. 
The  skin  should  not  be  too  thin,  nor  feel  hard 
and  tight,  and  it  should  be  covered  with  abund- 
ance of  hair.  A  thick  tail  with  plenty  of  hair 
on  it  and  at  the  point,  indicates  strength  of  back 


and  constitution.  The  hams  should  not  be  too 
full  of  flesh,  li/ari^,  (3622,)  which  in  a  young 
animal  indicates  that  the  carcass  will  soon  tet 
from  growing.  A  deep  body,  and  short  carcass 
between  the  shoulder-blade  and  the  hook-bones 
across  the  ribs,  indicate  a  disposition  to  fatten  at 
a  small  size.  Flat  ribs  and  a  high  back-bone 
indicate  difficulty  of  fattening;  and  though  the 
bone  of  the  legs  may  be  large  enough,  it  is  coarse 
and  round,  instead  of  flat  and  fine;  and  the 
sinews  seem  indistinctly  marked  and  heavy, 
instead  of  small  and  clean.  On  selecting  a  lot 
of  young  cattle,  they  should  all  nearly  be  of  the 
same  size  and  appearance;  and  they  will  then  be 
what  is  termed  lerei,  presenting  an  even  surface 
over  their  backs  when  standing  together,  or 
walking  in  a  drove — the  .sharp  horns  and  ears  of 
the  horned  cattle,  and  the  crowns  of  the  heads 
and  ears  of  the  polled  ones,  rising  above  the  level 
of  the  backs.  This  levelness  is  a  very  enticing 
property  in  every  lot  of  cattle.  It  is  a  lesson  to 
the  seller  in  preparing  cattle  for  the  market,  to 
assort  them  in  lots  of  eqtial  levelness,  and  the 
larger  the  level  lot  is,  the  more  is  the  purchaser 
persuaded  that  paius  have  been  taken  in  their 
breeding.  When  a  number  of  cattle  of  the  same 
breed  have  to  be  compared,  the  properties  which 
distinguish  the  particular  breed  must  form  the 
standard  of  comparison,  and  what  those  standards 
are  you  shall  know  when  we  come  to  treat  of 
the  properties  of  the  different  breeds. 

3784.  As  to  the  state  of  cattle  most  profitable 
for  the  farmer  to  purchase,  1  believe  that  2year- 
old  queys  have  been  found  the  most  kindly 
feeders  in  every  breed.  They  are  subject  to 
periodic  disturbance  when  in  season  in  summer, 
and  to  avoid  these  the  operation  of  spaying 
(22!i7,)  was  recommended,  and  was  at  one  time 
extensively  practised;  and  as  long  as  the  heifers 
generally  possessed  few  properties  for  becoming 
good  cows,  the  practice  was  unobjectionable. 
Now,  however,  that  every  farmer  possesses  a 
large  proportion  of  his  heifers  well  formed,  spay- 
ing has  fallen  into  desuetude,  and  it  is  found 
more  profitable  to  dispose  of  them  as  breeding 
stock  than  to  fatten  them,  and  the  heifer  market 
is  not  now  so  well  supplied  as  it  used  to  be. 
Good  2-year-old  queys,  from  upland  pastoral 
farms,  can  seldom  be  obtained  without  being  in 
calf,  the  bulls  having  the  range  of  the  pastures. 
Of  the  different  breeds,  perhaps,  more  heifers 
may  be  obtained  of  short-horns  for  feeding,  than 
of  any  other;  an<l  the  reason  is,  that  this  breed  is 
now  so  generally  improved,  every  animal  pos- 
sessing good  properties,  that  all  cannot  be  trans- 
ferred to  the  cow  stock,  and  are  therefore  brought 
to  the  market  for  other  purposes,  if  desired  by 
purchasers.  1  have  known,  even  lately,  handsome 
jirolits  returned  from  those  jieifers,  when  no  such 
profit  could  be  obtained  from  steers  of  any  kind. 
Still,  as  every  farmer  cannot  be  supplied  with 
heifers,  oxen  must  he  purchased  in  lieu;  and  the 
age  at  whicji  these  should  be  purchased  depends 
upon  the  nature  of  the  soil.  Some  soils  bear 
pasture  which  will  fatten  oxen  of  large  size, 
and  on  these  steers  of  3-years  will  return  most 
profit;  on  weaker  soils,  it  would  be  folly  to  at- 
tempt to  feed  cattle  to  heavy  weights;  and  for 
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light  soils,  young  beasts  should  always  be  chosen. 
Of  the  black  breeds,  the  hornless  Angus  and 
Galloways,  the  West  Highlanders  and  Aberdeen- 
shires,  or  a  cross  of  all  these  with  short-horn 
bulls,  are  kindly  feeders.  Those  who  possess 
pasture  that  will  feed  a  heavy  ox  have  the  ad- 
vantage, as  they  can  purchase  small  stock  as  well 
as  large ;  but  those  who  have  only  v^feak  land  must 
purchase  small,  and,  for  most  profit,  young  stock, 
and  let  the  heavier  and  aged  alone  to  others. 

3785.  The  following  observations  of  M.  Bous- 
singault,  on  pasturage  in  general,  and  on  the 
effects  produced  by  pasture  grass  on  the  size 
and  condition  of  cattle  in  several  countries  on 
the  Continent,  are  interesting.  *'  In  those  coun- 
tries," he  observes,  "the  nature  of  whose  climate 
is  favourable  to  pasturage,  the  rearing  of  cattle 
presents  immense  advantages,  but  the  animals 
can  only  be  fattened  in  those  that  are  the  most 
fertile.  The  meadow  that  suffices  for  the  growth 
and  keep  of  a  bullock,  will  not  always  bring  the 
animal  into  condition  for  the  butcher.  Those 
countries  where  the  climate  is  moist,  and  long 
droughts  rarely  felt — where  neither  the  summer 
heats  nor  winter  colds  are  excessive — the  condi- 
tions in  fact,  which  are  met  with  in  the  beautiful 
pasture  lands  of  England  in  especial,  are  those 
that  prove  most  favourable  to  the  rearing  and 
feeding  of  cattle.  The  pasture  lands  of  Nor- 
mandy and  Brittany  in  France,  of  Switzerland, 
Holland,  several  of  the  provinces  watered  by 
the  Rhine,  &c.,  are  also  remarkable  for  their 
luxuriant  herbage.  In  such  situations,  and  with 
such  advantages,  the  grand  object  of  the  farmer 
is  the  production  and  fattening  of  cattle. 

3786.  "  Wherever  it  has  been  possible  to  lay 
down  extensive  and  productive  meadows,  it  is 
now  beginning  to  be  clearly  understood  that  the 
introduction  of  even  the  best  system  of  rotation 
were  to  make  a  false  application  of  agricultural 
science.  In  my  opinion,  there  is  no  system  of 
rotation,  however  well  conceived  and  carried 
out,  which  will  stand  comparison,  in  point  of  pro- 
ductiveness, with  a  natural  meadow,  favourably 
situated  and  properly  attended  to.  The  reason 
of  this  is  obvious,  and  follows  from  the  very 
principles  which  we  have  laid  down  in  treating 
of  rotations.  The  whole  object  in  the  best  sys- 
tem of  husbandry,  is  to  make  the  earth  produce 
the  largest  possibility  of  organic  matter  in  a 
given  time.  But  in  such  a  system  we  are  limited 
by  the  climate,  inasmuch  as  we  are  obliged  so 
to  arrange  matters  that  our  crops  shall  always 
attain  to  complete  maturity;  the  consequence  of 
which  is,  that  with  all  our  pains  the  soil  remains 
unproductive  during  a  certain  number  of  weeks 
and  months  towards  the  end  of  autumn,  in  the 
early  spring,  and  through  the  whole  of  winter. 
But  upon  meadow  lands  vegetation  is  incessant; 
the  winter,  even,  does  not  interrupt  it  com- 
pletely; it  still  revives  and  makes  progress  in 
the  bright  days;  and  in  spring  it  proceeds  when 
the  mean  temperature  is  but  a  few  degrees  above 
the  freezing  point  of  water,  and  never  ceases 
until  it  is  checked  again  by  the  severer  cold  of 
winter.  It  is  therefore  easy  to  obtain  convic- 
tion that  a  given  surface  of  meadow  land  must 


necessarily  produce  a  larger  quantity  of  forage 
than  land  laid  out  in  any  other  way.  It  is  true 
that  the  forage  thus  obtained  will  not,  like  the 
cereal  grasses,  answer  immediately  for  the  sup- 
port of  man;  but  it  nevertheless  concurs  power- 
fully in  this  by  producing  milk,  and  butter,  and 
cheese,  and  in  breeding  and  fattening  cattle.  Let 
there  be  added  to  all  these  advantages  of  what 
may  be  called  a  permanent  vegetation,  that  the 
cost  of  keeping  it  in  order  is  infinitely  less,  and 
that  there  is  no  risk  to  be  run  from  failures  of 
crops,  and  the  vast  advantages  of  meadow  or 
pasture  land  will  meet  us  with  all  their  force." 

3787.  These  preliminary  observations  of  M. 
Boussingault  suggest  a  few  remarks  on  the  pro- 
priety of  having  some  meadow  land,  as  he  and 
the  farmers  in  England  name  what  in  Scotland 
is  called  permanent  pasture,  on  every  arable 
farm  ;  and  were  those  observations  absolutely 
applicable  to  all  situations,  they  would  go  far  to 
sanction  the  practice  which  prevails  in  England, 
of  having  a  large  proportion  of  the  country  in 
meadow,  whether  the  soil  be  really  fitted  to  grow 
permanent  pasture.  However  well  suited  the 
climate  of  England  may  be  for  the  growth  of 
meadow  grass,  there  is  no  question  that  much  of 
the  land  of  England  is  kept  in  meadow  which  is 
unsuited  for  it ;  for  that  soil  is  certainly  not 
suitable  which  grows  coarse  rank  herbage, 
equally  unfit  for  good  pasture  and  hay,  and 
which  is  more  occupied  with  rushes  than  any 
other  sort  of  plants.  Whatever  use  such  soils 
may  be  after  being  drained,  and  worked,  and 
made  to  grow  fine  plants,  they  are  in  their 
present  state  unfit  to  be  meadow  land. 

3788.  The  practice  of  Scotland  encourages  the 
opposite  extreme  of  having  no  meadow  at  all,  on 
land  which  the  plough  can  make  arable,  and  the 
practice  may  have  taken  the  strong  root  it  has 
as  a  consequence  of  the  general  poverty  of  the  soil, 
which  imposes  the  conviction  that  no  naturally 
poor  soil  is  capable  of  growing  good  permanent 
pasture.  Permanent  grass  of  some  kind  is  no 
doubt  grown  on  many  places  in  Scotland,  but  un- 
less such  pasture  is  capable  of  being  converted 
into  hay  or  pasture,  as  the  farmer  pleases,  it  is 
not  entitled  to  the  character  of  a  permanent  pas- 
ture that  will  fatten  stock. 

378.0.  It  was  once  a  great  desire  of  the  Ber- 
wickshire, as  it  still  is  of  the  Northumberland 
farmer,  to  have  at  least  one  field  on  the  farm  of 
good  permanent  pasture,  and  the  best  land  was 
chosen  to  be  converted  to  such  a  purpose.  Expe- 
rience had  proved  that  large  oxen  would  not 
feed  ripe  but  on  old  grass,  and  the  farmer  who 
desired  to  feed  oxen  of  extraordinary  weight 
coulil  not  accomplish  his  end  unless  he  had  pas- 
ture in  summer  for  his  beasts  that  would  feed  to 
a  great  weight.  But  after  it  was  found  to  be  more 
profitable  to  feed  cattle  fat  at  as  early  an  age  as 
practicable,  and  which  can  be  easily  accomplished 
on  turnips  and  sown  grasses,  with  the  assistance 
of  oil-cake  and  linseed  meal,  the  old  permanent 
pasture  was  no  longer  required,  in  as  far  as  the 
fattening  of  heavy  oxen  was  concerned;  and 
the  consequence  was,  that  much  of  it  was  plough- 
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ed  up  and  thrown  into  the  ordinary  rotation 
of  the  farm.  Still  old  grass  has  one  use  which 
the  exteii.sion  of  new  has  not  yet  provided — 
it  forniod  the  rankest  and  tlnckest  pasture  in 
autumn,  lon^'  after  that  from  the  sown  grasses  had 
ceased  to  grow  and  become  bare.  This  incon- 
venience attending  the  sown  grasses,  has  partly 
been  met  by  pasturing  them  after  the  grain  crop 
has  been  removed  in  autumn,  and  partly  by  tlie 
extension  and  early  production  of  the  turnip. 
An  old  lea  is  an  excellent  winter  walk  for  ewes 
in  lamb,  and  a  few  turnips  strewed  upon  it  are 
kept  clean  in  the  worst  weather. 

3790.  In  relating  the  mode  of  pasturage  fol- 
lowed in  some  of  the  countries  of  Europe,  M. 
Boussingault  goes  on  to  say,  that  "  on  the  banks 
of  the  Rhine,  in  IJolland,  in  the  neighbourhood 
of  Arnheim,  the  meadows  are  depastured  during 
one  year,  and  cut,  and  their  produce  made  into 
hay  the  following  year,  and  so  on  alternately. 
The  cattle  are  fed  in  the  house  with  the  hay  dur- 
ing the  winter.  They  are  driven  out  into  the 
pasture  in  May.  In  the  Low  Countries,  it  has 
been  found  that  to  fatten  a  large  ox,  a  surface  of 
meadow  land,  of  about  99C0  square  yards,  (more 
than  two  acres,)  upon  which  it  will  pasture  du- 
ring five  or  six  months,  was  necessary.  In  the 
bottoms  of  greatest  fertility  near  Dusseldorf,  it 
has  been  calculated  that  to  keep  a  cow,  an  ex- 
tent of  surface  equal  to  about  1800  square  yards 
(14  rood)  was  necessary. 

3791.  "  In  countries  which  possess  rich  pasture 
lands,  oxen  are  put  to  fatten  immediately  upon 
the  richest  of  them.  In  the  valley  of  the  Auge, 
in  Normandy,  these  meadows  are  designated  as 
herbages.  A  meadow  of  this  kind  requires  a  rich 
damp  soil,  capable  of  retaining  moisture.  It  is, 
therefore,  to  a  considerable  extent  dependent 
upon  its  subsoil.  It  the  district  mentioned,  the 
soil  of  the  pastures  consists  of  a  thick  layer  of 
vegetable  mould,  resting  upon  clay ;  it  is,  there- 
fore, very  rare  that  this  meadow  land  feels  the 
effect  of  drought;  it  is,  indeed,  only  in  the  early 
spring  that  the  pasture  upon  such  land  sometimes 
fails,  in  which  case  the  stock  must  of  course  be 
assisted  with  hay,  the  quantity  being  gradually 
diminished  as  the  season  advances. 

3792.  "  M.  Dubois  finds  that  a  lean  ox,  weigh- 
ing 473  lb.,  after  fattening  in  the  valley  of  the 
Auge,  will  weigh  7G3  lb.,  so  that  he  will  have 
gained  290  lb.,  (or  1  lb.  3  oz.  a-day,  in  eight 
months,  or  1  lb.  C  oz.  a-day  in  seven  months.) 
The  degree  of  fatness  attained  in  this  district  is 
prodigious.  M.  Dubois  mentions  oxen  which 
weighed  when  fat  17G0  lb.,  upwards  of  125 
stones;  and  he  speaks  of  one  which  attained  the 
enormous  weight  of  2750  lb.,  upwards  of  196 
stones. 

3793.  "  It  is  calculated  that,  in  the  meadows  of 
greatest  fertility,  a  surface  of  27CO  square  yards, 
(more  than  half  an  acre,)  are  required  to  fatten  a 
large  ox.  On  meadows  of  medium  fertility,  a 
surface  of  4680  square  yards  (nearly  an  acre)  are 


required  to  fatten  an  ox  of  medium  size.  On  those 
of  tlie  third  quality,  a  surface  of  3720  square 
yards,  (about  three  roods,)  is  deemed  necessary 
to  fatten  a  small  ox. 

3794.  "  M.  Dubois  calculates  the  quantity  of 
grass  fodder  consumed  by  an  ox  during  the  eight 
months  when  he  is  fattening,  as  equivalent  to 
6600  lb.  of  dry  hay,  (equal  to  300  stones,  of 
22  lb.  to  the  stone;)  this  is  at  least  the  quantity 
that  the  extent  of  meadow  required  to  fatten  one 
ox  would  produce.  The  average  ration  of  green 
forage  each  day  is,  therefore,  equivalent  to  about 
27  lb.  of  hay,  a  quantity  which  appears  small, 
and  which  would  be  so  in  effect,  were  not  the 
oxen  kept  so  long  in  the  meadows.  M.  Dubois, 
indeed,  observes,  that  in  the  stall,  with  a  ration 
composed  of  from  11  lb.  to  13  lb.  of  linseed  oil- 
cake, and  26  lb.  of  hay,  an  ox  will  become  suf- 
ficiently fat  for  the  butcher  in  70  days,  and  will 
acquire  nearly  the  same  weight  that  he  would 
have  gained  in  the  course  of  seven  or  eight 
months  in  the  meadows.  There  is  nothing  sur- 
prising in  this  fact,  inasmuch  as  the  ration  men- 
tioned by  M.  Dubois,  in  our  mode  of  viewing  it, 
is  equivalent  in  nutritive  value  to  at  least  81  lb. 
weight  of  hay ;  the  quantity  of  oil-cake  alone  is 
enough  to  supply  a  good  pound  weight  of  fat 
a-day. 

3795.  "  In  Old  Friesland,  where  the  pastures 
are  excellent,  results  are  obtained  which  may  be 
compared  with  those  of  the  meadows  in  the  val- 
ley of  the  Auge;  an  ox  of  from  770  lb.  to  9901b. 
weight,  (about  70  stone,)  will  be  pushed  to  a 
weight  of  from  1100  lb.  to  1650  lb.,  (about  118 
stone,)  on  a  surface  of  meadow  land  between 
3000  and  3600  square  yards  (nearly  3  roods)  in 
extent. 

3796.  "  In  the  meadows  of  the  Auge,  the  fat- 
tening goes  on  even  during  the  winter;  the  oxen 
are  received  into  the  pastures  between  the  15th  of 
September  and  the  15th  of  November,  and  the 
animals  pass  the  winter  in  the  open  field  ;  but 
they  receive  from  12  lb.  to  26  lb.  of  hay  a-day 
until  the  month  of  April,  when  the  grass  has  al- 
ready grown  suflicicntly  to  sufiice  for  their  keep. 
These  oxen  are  generally  fat  and  ready  for  the 
market  in  July."* 

3797.  I  am  not  aware  of  any  experiments  hav- 
ing been  purposely  undertaken,  in  this  country, 
to  ascertain  the  increase  of  flesh  by  oxen  during 
the  grazing  season.  Fattening  cattle  are  not 
kept  above  five  months  on  grass,  from  the  end  of 
May  to  the  end  of  October,  or  153  days.  -  Sir 
John  Sinclair  mentions  that  Galloway  cattle, 
when  kept  in  winter  so  as  to  maintain  the  con- 
dition they  had  acquired  on  the  pasture  of  the 
previous  summer,  put  on  all  their  increased 
weiglit  on  the  grass  alone,  and  this  increase 
varies  with  the  age  of  the  cattle  :  those  from  3 
to  3J  years  old,  increase  11  stones;  and  those 
from  4  to  4.^  years  old,  increase  13  stones.  He 
adds,  "  Almost  all  these  several  additions  are 
gained,  according  to  the  Galloway  report,  during 
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the  six  months  of  the  grass  season."  I  take  the 
grass  season  at  five  montlis;  and  at  the  above 
increased  weights,  the  younger  ox  gained  just 
1  lb.  a-day,  and  the  older  one  1  lb.  3  oz.  a-day 
on  pasture,  which  agrees  pretty  near  with  the 
results  stated  by  M.  Dubois,  as  having  been 
obtained  in  the  pastures  of  the  valley  of  the 
Auge  (3792.*) 

3798.  Cattle  are  subject  to  tery  few  diseases 
trhile  upon  grass  in  summer.  Sometimes  they 
receive  a  chill  in  a  sudden  change  of  the  weather 
to  wet  and  cold;  but  were  sheds  provided  in 
every  field,  probably  no  chills  would  be  felt,  as 
cattle  never  suiFer  from  cold  when  they  have 
shelter  at  will.  The  immediate  effects  of  such 
a  chill  is  a  staring  coat  and  hide-bound  skin, 
which  may  be  removed  by  a  cordial  drink,  com- 
posed of  one  quart  of  gruel  and  one  bottle  of 
ale  in  a  lukewarm  state,  in  which  has  been  dis- 
solved some  treacle,  and  spiced  with  1  oz.  of 
ginger  and  1  oz.  of  caraway  seeds  ground  fine. 
The  drink  is  administered  with  the  drinking-horn 
(1481)  and  the  animal  kept  in  a  shed  for  a  night 
or  two.  The  ultimate  danger  from  such  a  chill 
is  inflammation  of  the  lungs,  which  in  most  cases 
is  a  fatal  disease. 

3799.  The  teats  and  udder  of  cows  are  at  times 
subject  to  certain  complaints  in  summer ;  and 
these  are  chapped  teats,  sore  teats,  warty  teats,  and 
cow-pox.  Chapped  teats  consist  of  cracks  across 
the  teats,  which,  when  drawn  downwards,  the 
cracks  are  forcibly  opened,  and  inflict  pain  on  the 
animal,  which  then  becomes  troublesome  to  milk. 
The  easiest  mode  of  milking  them  while  under 
this  complaint,  is  that  described  by  nievling  in 
(2258,)  while  stripping  aggravates  the  complaint 
(2257.)  I  do  not  know  the  certain  cause  of  this 
complaint,  but  suppose  it  to  arise  from  leaving 
the  teats  in  a  wet  state  after  milking  ;  and  per- 
haps cows  lying  upon  wet  ground  may  have  the 
same  effect. 

3800.  Sore  teats  are,  when  blotches  of  skin 
come  off  the  teats,  and  their  fleshy  substance  be-_ 
comes  sore  by  exposure  to  the  air.  This  com- 
plaint may  arise  from  the  milker  who  strips  seiz- 
ing a  particular  part  of  the  teat  too  hard,  where 
an  inflammation  being  set  up,  terminates  in  a 
sloughing  of  the  skin,  and  consequent  exposure  of 
the  fleshy  substance  to  the  air. 

3801.  Warty  teats,  I  conceive,  may  originate 
in  the  skin  of  the  teats  being  ruffled  by  too  much 
force  in  stripping,  or  by  too  long  a  nail  upon  the 
thumb;  and  the  warts  produced  in  consequence 
may  be  exuberances  of  the  skin  in  covering  the 
injured  parts.  I  am  not  sure  that  these  conjec- 
tures, for  they  are  nothing  more,  will  explain  the 
causes  of  these  complaints  ;  but  I  believe  when 
care  is  used  not  to  abrade  the  skin  or  pinch  the 
substance  of  the  teats,  but  to  keep  them  clean 
and  dry,  none  of  them  ever  occur. 

3802.  As  to  the  cow-pox,  it  is  a  constitutional 
disease,  and  cannot  be  either  induced  or  retarded. 


The  pock  makes  its  appearance  both  on  the  udder 
and  the  teats  of  the  cow;  rtnd  as  milking  must 
be  performed  frequently  by  all  the  teats,  tlie 
operation  is  very  painful  to  the  cow,  and  she 
becomes  troublesome  to  milk.  The  pustules  are 
soon  rubbed  off  by  the  operation,  and  their  sites 
become  skinless  sores.  Nothing  but  the  utmost 
gentleness  will  prevent  the  cow  becoming  dis- 
tracted under  the  torture.  After  having  run  its 
course,  the  disease  declines,  the  sores  become  less 
acute,  and  heal  up  by  degrees.  The  disease  for- 
tunately is  not  of  frequent  occurrence;  I  have 
only  seen  it  once  in  the  course  of  a  fifteen  year^' 
experience,  and  it  affected  all  the  cows  I  had  a.i 
the  time — 9  in  number.  I  found  an  efiicaclous 
ointment  in  affording  relief  to  the  cows-  wheu 
afflicted  with  the  cow-pox,  sore  teats,  or  chapped 
teats.  It  consists  of  fresh  butter  melted  and 
burnt  in  a  frying-pan,  and  mixed  with  half  its 
quantity  of  tar.  While  hot  it  is  poured  into  a 
gallipot,  and  applied  cold  to  the  affected  parts. 
The  tar  has  the  effect  of  keeping  off  the  flies, 
while  the  burnt  butter  never  becomes  dry.  The 
ointment  is  washed  off  with  warm  water,  and  the 
udder  and  teats  dried  with  a  soft  linen  cloth,  be- 
fore milking  commences  ;  they  are  again  bathed 
with  warm  water  after  milking,  again  dried  with 
the  soft  linen  cloth,  and  the  ointment  again  ap- 
plied. 

3803.  TFarWes.— Cattle  are  not  nnfrequently 
troubled,  towards  the  latter  end  of  the  feeding 
season,  with  what  are  named  warbles  or  wommals, 
that  is,  small  swelled  protuberances  along  the 
chine,  caused  by  the  larvae  of  the  (i:strus  buvis, 
the  cattle-bot.    Fig.  312,  a,  gives  a  representation 

Fig.  312. 


THE  CATTLE-BOT  AND  LARVA — (ESTRUS  BOVIS. 

of  the  fly  which  originates  these  larvae.  It  is 
the  female,  which  has  the  abdomen  attenuated 
behind,  and  terminating  in  a  black-coloured 
style,  composed  of  cylinders  which  slide  into  each 
other  like  tlie  tubes  of  a  telescope,  as  seen  at  b, 
but  greatly  magnified.  It  is  not  well  ascer- 
tained whether  the  fly  merely  lays  her  eggs  on 
the  hair  or  skin,  and  the  larva,  when  disclosed, 
is  left  to  force  its  own  way  beneath  it,  or  a  per- 
foration is  made  by  the  fly  and  the  egg  deposited 
with  it.  That  the  latter  is  the  case  seems  most 
probable,  as  the  ovipositor  6  seems  constructed 
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for  the  express  purpose.  Cattle  feel  great  pain, 
and  become  almost  furious,  when  attacked  by 
this  fly.  The  larvsB  c  are  of  an  oblong  shape; 
the  body  divided  into  11  segra6Ut3  by  transverse 
bands,  wiiich  again  are  crossed  at  the  sides  by 
longitudinal  lines;  and  on  each  side  of  ail  the 
segments  there  is  a  distinct  spiracle  or  breathing- 
hole.  The  young  larva  is  found  to  occupy  a 
small  cyst  or  cell  within  the  substance  of  the 
skin,  which  gradually  enlarges  with  its  growth; 
while  the  pus,  which  is  abundantly  secreted  by 
the  irritation,  serves  for  its  subsistence.  "  The 
tumour  is  never  entirely  closed  around  it,"  says 
Mr  Duncan,  "  there  being  always  a  small  aper- 
ture on  the  upper  side.  On  attaining  its  full 
growth,  the  larva  makes  its  exit  by  the  aperture 
just  mentioned,  and  the  wound  speedily  closes  up 
and  is  healed;  but  the  hide  never  recovers  its 
original  strength,  as  afterwards  appears  when  it 
comes  under  the  operations  of  the  tanner.  It  is 
remarked  by  Reaumur  as  a  singular  circumstance, 
that  the  larva  commonly  issues  from  the  tumour, 
to  assume  the  pupa  state,  at  a  very  early  hour 
in  the  morning,  and  thereby  avoids  many  of  the 
dangers  to  which  it  would  be  otherwise  exposed. 
The  warbles  are  so  conspicuous  on  cattle,  that  if 
searched  for  scarcely  any  could  be  overlooked; 
and  they  may  be  killed  with  the  utmost  ease  by 
simple  pressure  of  the  finger  and  thumb,  or  by 
pouring  some  corrosive  liquid  into  the  aperture 
of  the  tumour.  They  are  seldom  so  numerous 
but  that  a  short  time  would  suffice  to  inspect  a 
awhole  herd,  and  if  this  were  done  simultaneously 
at  diiferent  places,  an  entire  district  might  in  a 
short  time  be  nearly  or  altogether  freed  from  this 
pest."* 

3804.  A  very  tormenting  insect  to  cattle  on 
the  Highland  moors,  though  it  is  scarce  in  the 
lowlands  of  Scotland,  and  far  from  being  rare  in 
England,  is  the  cattle  cleg,  Tabanus  bovinus.  It 
is  about  one  inch  in  length,  being  the  most  bulky 
of  our  native  Diptera.  When  the  proboscis  is 
fixed  in  the  skin,  and  employed  in  pumping  the 
blood,  the  insect  can  in  general  be  easily  got  at, 
and  killed  with  a  stroke  of  the  hand.  The  in- 
strument by  which  the  skin  is  pierced,  and  the 
blood  extracted,  is  of  curious  and  complicated 
Structure.     The  larvaa,fig.  313,isloDg  and  cylin- 

Fig.  313. 


LARVA  AND  PUPA  OF  THE  CATTLE  CLEG — TABANUS 
BOVINUS. 


drical,  narrowing  at  the  head  into  an  elonga- 
ted cone.  The  body  is  divided  into  12  rings,  the 
anal  one  being  very  minute,  and  resembling  a 
spiracle;  colour  dirty  white,  the  head  brown  and 
sIuiiiBg.     The  pupa  6,  is  nearly  cylindrical,  of  a 

•   Quarterly  Journal  of  Agriculture ,  vol.  x.  p.  544 
t  Magazine  of  Zoology  and  Botany,  vol.  i.  p.  359. 


grey  if-h -brown  colonr,  the  Begments  fringed  on 
the  posterior  margins  with  grey  hairs.  The  anal 
segment  is  small,  and  armed  with  6  sharp  scaly 
points  c,  which  seem  to  enable  the  pupa  to  push 
its  head  above  the  surface  of  the  skiu.f 

3805.  Pleuro-pnevmonia.  —  Epidemic  zootic 
diseases  have  more  or  less  frequently  ravaged 
the  cattle  of  many  countries  from  the  earliest 
period  of  history.  During  the  past  century,  they 
have  made  havoc  in  several  of  the  countries  of 
Europe,  especially  in  the  pastoral  plains  of  the 
Ukraine;  aud  of  late  years— only  since  the  per- 
mission to  import  live  stock—  they  have  crossed 
the  ocean  that  begirts  our  island,  and  have 
visited  our  establishments  of  stock  with  fearful 
severity.  None  of  the  epidemics  have  been  so 
direful  in  their  effects  as  what  was  formerly  de- 
nominated epidemic  catarrh,  then  murrain,  and 
now  pleuro-pneumonia.  From  the  earliest  ac- 
counts of  this  disease,  we  find  the  predisposing 
cause  attributed  to  marshy  and  woody  districts, 
or  where  perfect  under-draining  did  not  exist, 
combined  with  exposure  to  sudden  changes  of 
the  atmosphere,  and  a  half-starved  method  of 
feeding.  The  influence  of  these  predisposing 
causes  is  now  acknowledged  by  agriculturists 
and  veterinarians  ;  but,  however  ill-ventilated 
byres,  want  of  drainage,  dirt,  aud  nastiness  of 
every  description,  may  aggravate  the  force  of  the 
disease  when  it  exists,  these  cannot  be  said 
to  be  the  predisposing  causes,  since  they  all  ex- 
isted in  their  full  strength,  and  in  the  same 
places,  before  the  disease  was  so  weW  known. 
Where  are  ill-ventilated  byres  to  be  found  in  the 
Ukraine,  the  cradle  of  the  disease  ?  The  truth  is, 
the  complaint  is  found  in  this  country  in  the  best 
managed  and  best  constructed  dairy-houses  of 
the  country,  as  well  as  in  the  worst;  and  since 
this  is  the  case,  we  must  look  to  more  general 
influences  than  those  to  be  found  in  locally 
ill-constructed  houses,  for  the  origin  of  the 
disease  ;  especially  as  exposure  to  cold,  with 
bad  food,  and  little  of  it,  are  in  themselves 
quite  sufficient  to  originate  an  affection  of 
the  lungs,  which  pleuro-pneumonia  is,  and 
nothing  more  ;  and  which  can  be  cured  as  cer- 
tainly as  anything  can  be  so,  provided  its  ap- 
proach is  detected,  and  remedial  measures 
applied  in  proper  time. 

3(106.  The  functional  vessels  of  the  lungs,  as 
remarked  by  Dr  James  Mercer,  are  three  in  num- 
ber: the  air  vessels — the  pulmonic  vascular  sub- 
stance, the  ^arencliyraa — and  the  investing  serous 
membrane,  the  pleura.  All  these  vessels  are 
subject  to  inflammation. 

380".  The  inflammation  of  the  mucous  lining 
'  of  the  bronchial  tubes  and  air  cells,  is  called  iron- 
chith;  that  of  the  pulmonic  vascular  siibstance, 
or  the  parenchyma  of  the  lung,  is  called  piunmo- 
Ilia;  and  that  of  the  investing  serous  membrane 
of  the  lung  is  called  pleurisy,  or  inflammation  of 
the  chest.  Pleuro-pneumonia,  is,  therefore,  in- 
flammation of  the  vascular  substance  and  of 
the  investing  serous  membrane  of  the  lung,  com- 
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billed — acombination  attended  with  great  danger 
to,  and  even  rapid  destruction  of  life. 

3808.  The  symptoms  of  these  three  species  of 
inflammation  are  shortly  the  following  : — Of 
bronchitis,  breathing  quick  and  free;  cough  at 
first  short  and  soft,  then  loud,  harsh,  rough,  and 
prolonged;  pulse,  frequent,  but  full  and  soft.  Of 
pneumonia,  breathing  weaker,  slower,  stifled; 
cough,  short  and  stifled;  pulse,  small,  weak,  and 
oppressed.  Of  pleurisy,  breathing  short,  and 
only  partial;  cough,  short  and  catching;  pulse, 
rapid,  hard,  and  wiry.  As  long  as  the  symp- 
toms indicate  only  bronchitis,  a  cure  may  be 
easily  efi'ected;  but  if  neglected,  and  allowed  to 
run  into  pneumonia,  danger  becomes  imminent, 
and  rapidly  passes  into  pleurisy,  when  death 
ensues. 

3809.  In  every  sort  of  inflammation  of  the 
lungs,  there  are  three  stages — congestion,  red 
lieputisation,  and  gray  or  white  hepatisation.  In 
congestion  are  found  engorgement  and  pure  in- 
flammation. In  red  hepatisation  is  no  circula- 
tion of  air,  no  crepitation.  In  gray  hepatisation, 
lymph  is  efi"used  throughout  the  substance  of  the 
lungs,  which  are  marked  with  black  patches, 
caused  by  the  colouring  matter  of  the  blood  being 
imprisoned  in  the  vessels.  In  this  last  case,  re- 
covery is  hopeless. 

3810.  Casesofpleuro-pneumonia,  which  assume 
the  distinct  forms  either  of  pneumonia,  pleurisy, 
or  bronchitis,  will  generally  terminate  favourably, 
while  those  characterised  by  prostration  of 
strength  and  typhoid  fever,  will  be  much  more 
difficult  of  treatment,  and  often  terminate  fatally. 
Where  animals  are  exposed  to  E.  winds  and 
drizzling  rains,  the  symptoms  seem  to  approach 
nearer  to  those  characterising  pure  pneumonia; 
while,  on  the  other  hand,  dry,  cold  weather,  and 
sharp,  severe  winds,  cause  the  symptoms  of  pleu- 
risy to  become  more  apparent. 

3811.  Young  animals  seem  less  predisposed 
to  pleuro-pueumonia  than  such  as  are  nearer 
maturity  ;  and  fat  cattle  are  attacked  less  fre- 
quently than  those  in  a  backward  condition. 
But  of  all  sorts  of  stock  milk-cows  are  the  most 
liable  to  this  disease. 

3812.  Much  diff"erence  of  opinion  exists  con- 
cerning the  propriety  of  using  the  flesh  or  milk 
of  animals  affected  with  pleuro-pueumonia.  In 
the  first  stages  of  the  disease,  before  the  inflam- 
matory fever  has  run  its  course,  both  the  flesh 
and  milk  may  safely  be  used,  but  not  so  when 
the  fever  has  assumed  a  typhoid  form. 

3813.  Whenever  the  disease  appears  charac- 
terised by  the  earliest  symptoms,  decided  treat- 
ment must  be  had  recourse  to.  Bleed  at  once, 
and  carry  it  to  such  an  extent  as  to  make  a  de- 
cided impression  on  the  circulation.  If  this  is 
effected,  and  the  symptoms  become  moderated, 
the  bleeding  must  not  again  be  repeated,  as  irre- 


mediable debility  would  rapidly  follow.  Pro- 
miscuous bleeding  must  be  avoided;  for,  without 
careful  analysis  of  the  symptoms,  bleeding  will 
hasten  the  fatal  debility  of  the  system.  After 
the  bleeding  give  a  purge  of  1  lb.  of  Epsom  salts 
1  drachm  of  tartar  emetic,  and  2  or  3  drachms  of 
ginger,  mixed  in  water;  and  the  dose  should  be 
repeated  every  five  or  six  hours,  until  purgation 
has  been  produced.  When  this  has  been  accom- 
plished, let  an  anodyne  diaphoretic  mixture  be 
given  regularly,  at  stated  intervals  of  four  or  five 
hours,  consisting  of  half  an  ounce  of  laudanum,  2 
drachms  of  tartar  emetic,  and  2  pints  of  water, 
and  thereby  keep  up  the  diaphoretic  or  sweating 
effect.  The  animal  should  be  carefully  removed 
from  its  companions,  into  a  clean,  comfortable 
loose-box,  or  outhouse,  free  from  sudden  changes 
of  the  atmosphere.  Cover  the  body  with  a  warm 
woollen  rug  to  prevent  the  too  rapid  evaporation 
of  the  sweat,  which  would  chill  the  animal. 
Warm  bran  mashes,  and  tepid  meal  and  water 
should  be  left  beside  it,  and  a  little  of  any 
slightly  stimulating  food  that  may  be  at  hand. 
Should  symptoms  of  debility  remain,  tonics 
are  required,  beginning  with  camomile  tea,  and 
giving  stronger  ones  as  the  strength  increases, 
as  the  infusions  of  gentian,  columba,  cascarella, 
&c.* 

3814.  "  The  grand  principles  which  ought  to 
regulate  our  treatment  of  pleuro-pueumonia,  and 
which,  when  properly  pursued,  will  guide  us  to 
the  best  and  most  scientific  mode  of  combating 
the  disease,  may  be  thus  set  forth  in  a  few  words," 
observes  Mr  Finlay  Dun,  veterinary  surgeon, 
"  Pursue  warily  the  antiphlogistic  course  ;  sub- 
due the  inflammation,  and  reduce  the  fever,  with 
the  least  possible  expenditure  of  the  strength  of 
the  patient ;  resort  to  venesection  only  when  the 
symptoms  indicate  a  state  of  active  inflamma- 
tion ;  avoid  pushing  too  far  the  exhibition  of 
sedatives,  contra-stimulants,  or  any  depleting 
measures  whatsoever ;  rely  mostly  on  the  use  of 
tonics,  and  subsequently  of  stimulants ;  sepa- 
rate the  animal  from  his  fellows — place  him,  if 
possible,  in  a  loose  box,  and  keep  him  cool,  clean, 
and  comfortable  ;  keep  the  bowels  in  good  condi- 
tion with  treacle  given  at  intervals ;  check  the 
slightest  appearance  of  diarrhoea  by  giving  flour 
gruel,  and,  if  necessary,  astringents.  Where  the 
animal  is  reduced,  and  manifests  much  weakness, 
blisters,  rowels,  and  setons  are  to  be  condemned, 
as  producing  irritation  and  increasing  the  hectic 
fever.  In  short,  let  the  treatment  of  the  disease 
be  guided  by  a  mature  consideration  of  the  symp- 
toms ;  and,  while  attending  to  the  more  impor- 
tant remedial  measures,  do  not  neglect  what  is 
aptly  called  by  Dr  Armstrong  *  the  small  ar- 
tillery of  physic  ;'  endeavour,  by  the  combina- 
tion and  co-operation  of  various  means,  to  arrive 
at  the  main  point— the  grand  object  of  your 
treatment — the  eradication  of  disease  and  the 
restoration  of  health."  f 

3815.  In  summer,  "inflammation  of  the  larynx 
frequently  takes  place  in  cattle,  the  disease,  at 


*  Journal  of  Agriculture  for  March  1848,  p.  313-16. 
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the  same  time,  spreading  from  the  delicate  lining 
membrane  to  tlie  nearest  parts.  In  this  way 
lymph  is  effused,  and  the  play  of  the  parts  im- 
peded. Sometimes  the  smaller  cartilages  them- 
selves are  altered,  being  thickened  and  con- 
torted, and  small  tumours  are  apt  to  be  produced, 
both  within  the  tube  and  without  it.  The 
marked  symptoms  are  local  pain,  difficulty  in 
breathing  and  swallowing,  and  general  fever  : 
the  treatment  required  is  venesection,  and  the 
other  parts  of  the  antiphlogistic  regimen. 

3816.  "  Tumours  occurring  in  this  locality  in 
cattle  constitute  the  disease  called  dyers,  which, 
though  it  may  not  for  a  time  interfere  with  fat- 
tening, yet  speedily  injures  health."* 


ON  THE  TREATMENT  OF  BULLS  IN  SUMMER. 

3817. 5M//-calves,  we  liave  saiil,  (2290,) 
shoulJ  be  early  calved,  liave  good  milk 
every  day,  for  at  least  four  months,  to 
strengthen  their  bone,  and  until  the  grass  is 
quite  able  to  support  them,  and  to  inaintain 
the  fine  condition  they  have  acquired  on  the 
milk.  If  the  mothers  of  tlie  bull-calves  did 
not  afford  sufficient  milk  for  them,  it  was 
the  practice  of  that  very  eminent  breeder, 
the  late  Mr  Robertson  of  Ladykirk,  in 
Berwickshire,  to  have  cows  in  milk  to 
supply  the  deficiency. 

3818.  When  a  number  of  bull-calves 
are  brought  up  together,  they  should  be 
grazed  by  themselves  on  the  best  grass  the 
farm  affords,  or  they  may  go  with  the  cows, 
or  with  the  ox-calves  while  the  quey- 
calves  go  with  the  cows.  Anyhow  they 
should  not  be  allowed  to  accompany  the 
quey-calves.  I  knew  an  instance  of  a 
quey  calf  being  stinted  at  as  early  an  age 
as  to  bear  a  calf  at  15  months  old  ;  and  I 
knew  another  quey-calf,  one  of  my  own, 
that  was  so  injured  by  a  young  bull-calf, 
that  she  was  thereafter  rendered  incapable 
of  impregnation,  although  her  season  re- 
curred periodically.  To  avoid  sucli  casu- 
alties, it  is  well  to  keep  young  animals  of 
diff'crent  sexes,  capable  of  breeding,  apart. 
A  single  bull-calf  may  go  with  the  cows 
or  with  the  young  oxen. 

3819.  Year-old  b\ills  should  be  furnished 
with  a  ring  in  their  nose.  This  instru- 
ment is  useful  not  only  in  leading  them, 
but  of  keeping  their  temper  in  subjection. 
I  have  no  doubt  that  such  a  ring  affords  a 


more  complete  commatid  than  anything 
else  over  the  most  ungovernable  bull.  In 
case  a  bull  becomes  irritative  and  trouble- 
some as  he  advances  in  yeans,  which  is 
often  the  case,  the  ring  furnishes  the  means 
of  curbing  him  at  once,  when  it  would 
otherwise  be  impossible  to  get  a  hold  ot 
his  nose.  It  also  affords  an  easy  means  of 
su.spending  a  light  chain  from  it  to  the 
groimd,  upon  which  the  fore-feet  of  the 
bull  are  apt  to  tramp,  whenever  he  at- 
tempts to  run  forward,  and  by  thus  sud- 
denly jerking  bis  nose,  he  checks  himself 
in  an  instant.  A  young  bull  may  follow 
a  person  in  sport,  and  then  run  at  him  in 
earnest.  I  was  once  encountered  by  a  2- 
year-old  in  the  midst  of  a  pasture  field. 
Feeling  it  vain  to  reach  a  fence  before  he 
could  run  at  me,  I  determined  on  standing 
still  to  face  him,  armed  with  a  couple  of 
large  stones.  When  he  came  within  five 
yards  of  me,  scraping  the  ground  with  his 
fore-feet,  with  his  head  close  to  the 
ground,  and  bellowing  with  apparent 
anger,  I  struck  him  a  blow  with  a  stone 
on  the  forehead,  between  the  horns,  on 
which  he  started  up,  became  silent,  shook 
his  head,  turned,  and  ran  away  in  a  trot. 
Not  content  with  defeating  him  in  this 
manner,  he  was  taken  to  the  steading,  and 
a  new  rope  fastened  to  the  ring.  I  led 
him  to  the  highroad,  and  punished  him  so 
by  checking  him  by  the  nose,  that  he  never 
again  attempted  to  meddle  with  any  one. 
To  keep  him  in  constant  check,  a  chain 
was  suspended  from  the  ring,  with  its  end 
trailing  on  the  ground. 

3820.  Fig.  314  represents  a  bull's  ring. 
It  consists  of  two  semicircles  constituting 
Fi.r  ;ii4  *  circle  or  ring, 

joined  together 
at  one  eml  a, 
with  a  rivet 
passed  through 
theenclslupi)ing 
over  each  other, 
after  each  end 
is  reduced  to 
half  the  thick- 

TllE  UII.I.'s  KING  IN  A  STATE  UCSS  of  tllC  riug, 
TO  UE  INSERTED  IN  HIS  NOSE,     jjjjfj  actillf    aS  a 

hinge  ;  and  the  other  two  ends  b  also  lap, 
and  are  fastened  together  with  two  coun- 
tersunk screws.     The  ring  is  opened,  as 
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sbown  in  the  figure,  before  it  is  passed 
through  the  hole  in  the  bull's  nose. 


Fig.  315. 


THE  BULL  S  RING  AS 
FASTENED  IN  HIS  NOSE. 


3821.  Fig.  315  shows  the  ring  screwed 
together  as  it  hangs 
in  liie  bull's  nose; 
the  joint  a  closed, 
and  the  lapped  ends 
b  also  closed  with 
the  two  ciiuntersunk 
screws,  all  flush  with 
the  surface  of  the 
ring.  The  ring  is 
formed  of  quarter- 
inch  rod-iron,  and  its 
diameter  over  all  is 

2^  inches.  The  surface  should  be  very 
smoothly  filed,  and  it  cannot  be  too  highly 
polished  with  sand  paper.     It  costs  2s. 

3822.  The  ring  is  put  into  the  young 
bull's  nose  in  this  manner  : — It  is  the  smith 
who  puts  the  ring  into  the  bull's  nose.  Let 
him  be  provided  with  an  iron  rod  about  a 
foot  long  tapering  to  the  point,  and  rather 
thicker  than  the  rod  of  the  ring.  Let  a 
fire  be  near  to  heat  the  point  of  this  rod. 
The  smith  should  also  be  provided  with  a 
small  screw-driver.  Let  a  long  stout  cai-t- 
rope  be  provided  with  a  noose  hitched  upon 
the  middle,  just  large  enough  to  take  in 
the  bull's  neck  like  a  collar.  Put  the  bull 
into  any  outhouse  that  has  a  window  suf- 
ficiently low  to  allow  his  head  to  reach 
through  it,  though  it  is  safer  for  his  knees 
to  press  his  counter  against  a  stout  bar  of 
wood.  Slip  the  top  of  the  loop  of  the 
rope  over  his  head  down  to  the  counter, 
bring  his  breast  against  the  window  or 
bar,  pass  the  rope  from  the  lowest  part 
of  his  neck  along  the  ribs  on  each  side 
round  his  buttocks,  like  a  breeching,  and 
bring  an  end  through  the  window  or  over 
the  bar  on  each  side  of  the  bull,  where 
let  a  stout  man  hold  on  at  each  end  of 
the  rope,  and  prevent  the  bull  retreat- 
ing backwards  from  the  window  or  bar. 
A  man  stands  on  each  side  of  the  bull's 
buttock,  to  prevent  him  shifting  to  one 
side  or  the  other.  A  man  also  stands  on 
each  side  of  the  bull's  head,  holding  on  by 
the  horn,  or  by  the  ear  if  he  is  hornless,  with 
one  hand,  and  keeping  out  the  nose  by 
supporting  the  jaws  with  the  otiier.  The 
operator  having  the  iron  rod  given  him  by 
an  assistant,  heated  in  the  fire  just  red 
enough  to  see  the  point  in   daylight,  he 


takes  the  bull  by  the  nose  with  his  left 
hand,  and  feeling  inwardly  with  his  fingers, 
past  the  soft  part  of  the  nostrils,  until  he 
reaches  the  cartilage  or  septum  of  the  nose, 
he  distends  the  orifice  of  the  nostrils,  so 
that  the  hot  iron  may  pierce  clear  through 
the  septum  without  touching  the  skin  of 
the  nostrils  or  his  own  fingers,  taking  care 
to  pass  the  iron  in  a  direction  exactly  par- 
allel to  the  front  of  the  nose,  otherwise  the 
hole  will  be  pierced  obliquely.  Immedi- 
ately after  the  tapering  rod  has  been 
passed  as  far  as  to  make  the  hole  suflSci- 
ently  large  for  the  ring,  and  the  wound 
seared  enough,  the  operator  then  takes  the 
ring  opened,  still  holding  by  the  bull's  nose 
with  his  left  hand,  passes  one  end  of  it 
gently  through  the  hole,  and,  on  bring- 
ing the  two  ends  together,  lets  go  the 
nose  with  the  left  hand,  and  taking  hold  of 
the  ring  wiih  the  same,  still  to  command 
the  bull,  puts  one  screw  in  after  another, 
and  secures  each  firmly  with  the  screw- 
driver. He  then  turns  the  ring  round  in 
the  hole,  to  feel  that  it  moves  easily,  and 
to  see  that  it  hangs  evenly,  after  all  which 
the  bull  is  released.  The  ring  should  ap- 
pear in  the  nose  as  represented  in  the  jior- 
trait  of  the  Sliort-horn  bull,  Plate  XL 
The  ring  should  not  be  used  until  the 
wound  of  the  nose  is  completely  healed; 
though  it  is  nothing  uncommon  to  see  the 
ringing  of  a  bull  delaved.  until  the  time  ar- 
rives tliat  he  must  be  led  by  it  for  some  par- 
ticular purpose,  such  as  the  exhibition  for  a 
premium  at  a  show,  when,  in  the  attempt 
to  accustom  him  to  be  led  about  by  the 
ring  immediately  after  the  operation,  every 
part  of  the  nose  being  still  tender  and 
sensitive,  the  poor  animal  is  tormented. 
So  alarmed  do  some  bulls  become  by  this 
operation,  that  tbey  hang  back  from  the 
rein-rope  in  the  ring  with  such  force  as 
to  tear  the  ring  through  the  nose;  but 
this  is  an  abuse  of  the  use  of  the  rope, 
which  should  be  slackened,  and  the  animal 
relieved  from  pain,  as  often  and  until  lie 
learns  to  yield  to  the  slightest  motion  of 
the  rope.  On  first  trying  to  lead  a  bull 
by  the  ring,  the  drover,  who  should  always 
be  the  cattleman  that  has  charge  of  him, 
in  whom  the  bull  will  place  more  con- 
fidence than  in  any  other  person,  should 
not  endeavour  to  pull  the  animal  along 
after  himself,  but  allow  him  to  Avaik  on 
while  he  remains  at  his  side,  or  goes  be- 
hind   him,    with  the   rope    in  his    hand. 
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While  60  followinfi:,  to  relieve  the  animal 
as  much  as  practicable  of  the  weight  of  the 
rope  u}»on  the  nose,  the  drover  should 
throw  the  middle  of  the  rope  over  the 
bull's  back,  and  retain  a  hold  of  its  end. 
Should  the  bull  ofi'er  to  step  backwards, 
a  slight  tap  on  the  shank  with  a  stick 
'\'ill  prevent  him ;  and  should  he  at- 
tempt to  run  forward,  a  mere  check  by 
the  rope  will  cause  him  to  slacken  his  pace. 
On  no  account  should  the  drover  attempt 
to  struggle  with  the  bull  on  the  first  occa- 
sion ;  on  the  contrary,  he  shouhl  soothe  and 
pacify  him,  and  endeavour  to  inspire  him 
with  confidence  in  himself  and  the  rope, 
and  to  show  him  that  he  will  receive  no 
hurt  if  he  will  but  walk  quietly  along.  A 
bull  soon  learns  what  is  intended  for  him 
when  he  is  properly  dealt  with;  but,  if  tor- 
mented merely  that  the  drover  may  show 
his  power  over  him,  it  may  be  a  long 
time,  if  ever,  before  he  will  learn  to 
behave  quietly  when  led. 

3823.  A  useful  instrument  for  leading 
a  bull  by  occasionally,  when  he  has  not 
been  ringed,  or  for  leading  a  cow  to  the 
bull  at  some  distance,  or  for  taking  away 
any  single  beast,  and  retaining  a  j)ower 
over  it,  is  what  is  named  the  bullock- 
holder.  It  consists  of  iron  in  two  parts 
jointed,    fig.   316,   where  a  is   the  joint 


Fig.  316. 


which  permits  the  two 
parts  to  open  as  far 
as  to  allow  the  two 
small  balls  at  b  to  em- 
brace the  nostrils  and 
take  a  gentle  hold  of 
the  septum  by  means 
of  the  pinching  screw 
c.  This  form  of  bul- 
lock-holder allows  the 
points  b  to  be  screwed 
to  every  degree  of 
tightness  until  they 
meet  ;  and  in  my  opi- 
ni(.n,  is  so  far  objec- 

THE  BULLOCK-HOLDER,  i-  ii  ii 

tionable,  as  the  screw- 
ing may  be  carried,  by  a  rash  hand,  to  hurt 
the  animal  severely  when  the  instrument 
is  moved  in  the  least  degree  to  either 
side.  Another  form  I  have  used,  and  ap- 
prove of,  which  never  allows  tiie  two  knobs 
b  to  be  screwed  closer  than  just  to  embrace 
the  septum  of  the  nose,  from  which  the 
holder  swings  at  ease,  whilst  it  holds  the 
"  with  sufficient  firmness  whenever  the 


animal  attempts  to  move  away.  The  rein- 
rope  is  fastened  to  the  ringed  end  e.  The 
cost  of  such  a  holder  is  4s. 

3824.  The  leading-rein  is  best  fastened 

Fig.  317.  *^  ^  ^'"S  or  bolder  by 
means  of  a  spring-hook 
swivel,  such  as  fig.  317. 
The  movable  part  a  is 
jointed  at  </,  and  kept  in 
its  place  by  the  spring 
behind  it.  When  the 
hook  is  desired  to  be  at- 
tached to  the  ring,  the 
thumb  presses  on  a,  which 
yields,and  allows  tiie  ring 
to  be  taken  in  the  circular 
void  of  the  hook.  The 
rein  rope  b  is  spliced  ou 
the  end  of  the  ring  of  the 
hook.  This  ring,  turning 
upon  the  swivel  f,  pre- 
vents the  rope  twisting. 
W  ith  such  a  hook  a  lead- 
ing rope  can  be  attached 
and  released  from  the 
bull's  ring  in  much  less 
time  and  with  more  ease 
than  any  sort  of  tying. 

3825.  A  bull  is  never 
in   a   better  position   for 
serving  cows  than  when 
grazing  with  them  in  the 
SWIVELLED  SPRING- field,  (2233.)     I  believe 
^°°^-  it  to  be  a  fact,  that  a  bull 

which  is  constantly  amongst  cows  in  a 
field  never  teases  or  abuses  them,  like  one 
taken  to  them  for  the  occasion  out  of  his 
own  house.  But  a  bull  can  only  be  left  in 
the  field  when  ho  is  intended  to  serve  all 
the  cows.  It  may  be  necessary,  however, 
in  thecour.'-e  adopte<l  for  the  in)])rovement 
of  stock,  that  dittorent  bulls  shall  serve 
particular  ct)ws,  in  which  case  no  single  bull 
can  have  access  to  them  all,  and  cannot 
therefore  be  grazed  in  the  same  field.  When 
a  bull  goes  amongst  cows  he  is  usually  quite 
safe  to  approach,  and  is  (juiet  within  the 
fence ;  but  one  is  always  troublesome  by 
himself  in  a  paddock  or  field,  or  even 
amongst  oxen,  and  such  is  his  desire  to  be 
witii  the  cows,  that  few  fences  are  .able  to 
retain  him.  He  is  constantly  restless, 
often  bellows,  especially  where  he  can  snuff 
the  cows  at  a  distance.  In  such  circum- 
stances he  should  either  be  confined  to  his 
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hammel  or  byre,  and  supported  on  cut 
forage  of  some  kind,  or  allowed  to  be  with 
the  cows  he  is  to  serve  iu  a  separate  field 
from  the  rest. 

3826.  When  confined,  bulls,  like  watch- 
dogs always  kept  on  the  chain,  dis- 
like the  approach  of  any  one  but  their 
keeper ;  and  even  a  keeper  has  been  known 
to  fall  a  victim  to  his  resentment  of 
others.  Some  bulls  become  so  prone  to 
mischief,  when  constantly  confined,  that 
they  will  attempt  to  run  at  every  person, 
when  brought  out  of  the  house  to  serve  a 
cow — the  presence,  or  smell  of  the  cow  in 
beat  apparently  having  so  maddening  an 
effect  upon  them  as  to  render  them  reck- 
less. Air  and  daylight  together  seem  to 
have  an  intoxicating  effect  upon  them.  I 
have  observed  that  Alderney  bulls  are  par- 
ticularly reckless  in  such  circumstances. 
Besides  the  rope  or  chain  in  the  ring,  a 
safe  precaution  for  the  keeper,  in  sucli  a 
case,  is  to  have  a  stout  stick  about  6  feet 
long,  with  a  swivelled  spring-hook,  like 
fig.  317,  on  its  end  to  fasten  into  the  ring, 
which  gives  him  a  better  command  over 
the  ring  than  the  rope  merely ;  and  it  also 
enables  him  to  keep  the  bull  off  to  a  certain 
distance,  and  to  prevent  his  making  a  rush 
without  giving  warning  of  his  intention  by 
pushing  the  stick.  A  mode  recommended 
of  taming  a  savage  bull  when  at  liberty, 
consists  of  the  action  of  an  apparatus, 
attached  to  the  point  of  one  of  the  horns, 
which  pulls  the  ring  so  tight  iu  the  nose 
by  means  of  a  short  chain,  that  when  the 
bull  sets  his  head  to  use  his  horns,  its 
action  immediately  causes  him  desist  from 
it.* 

3827.  Bulls  often  display  a  natural 
fondness  for  calves.  A  calf  of  mine,  afflict- 
ed with  scouring,  lay  for  the  most  part  of 
the  day  in  the  cow  pasture  from  weakness. 
"Whenever  the  proper  medicine  for  its 
state  was  brought  int(»  the  field,  the  bull 
came  and  watched  the  proceeding  with 
interest,  and  on  the  calf  being  left,  went  to 
it  as  if  to  examine  whether  or  not  it  had 
sustained  injury,  and  then  went  his  way. 
He  was  often  seen  licking  the  calf  with  his 
tongue,  and  persuading  it  to  rise  to  its  feet. 

3828.  Bulls    that    have    served    cows 


should  never  be  allowed  to  herd  together, 
as  they  will  inevitably  fight ;  and  a  serious 
bull-fight  is  a  terrific  sight,  seldom  ter- 
minating before  the  infliction  of  severe 
injuries  on  both  combatants. 

382.9.  Bulls  can  serve  a  large  number  of 
cows  in  a  season,  amounting  to  60;  but 
where  a  bull  is  confined  to  the  service  of 
cows  on  the  owner's  farm,  he  will  be  re- 
stricted to  a  much  smaller  number,  as  few 
farmers  of  the  mixed  husbandry  have  above 
20  breeding  cows,  with  a  few  heifers, 
though  most  permit  the  service  of  a  certain 
number  of  cows  of  the  neighbourhood. 

3830.  When  bulls  gain  premiums  at 
agricultural  shows,  a  common  condition 
imposed  upon  them  is,  to  serve  a  certain 
number  of  cows  in  a  prescribed  district. 
The  number  of  the  cows  is  generally  re- 
stricted to  60,  and  the  fee  for  service  is 
fixed  at  from  10s.  6d.  to  a  guinea  each, 
besides  a  small  gratuity  to  the  keeper  of 
the  bull.  The  bull  is  kept  at  a  convenient 
station,  and  not  travelled,  the  cows  being 
brought  to  him. 

3831.  On  carse  farms  it  is  not  necessary  to 
keep  bulls ;  the  number  of  cows  being  kept  for  the 
purpose  of  merely  giving  milk  to  the  farmer's 
house  and  the  servants,  it  is  more  convenient  to 
purchase  cows  giving  milk  than  to  keep  them, 
and  put  them  to  the  bull. 

3832.  On  farms  in  the  neighbourhood  of  towns, 
the  dairy  husbandry  is  so  far  practised  as  to 
have  cows  to  supply  new  milk  to  customers  in 
town;  and  the  practice  is  to  milk  the  cows  as  long 
as  they  give  milk  profitably,  and  feed  them,  and 
purchase  others  new  calved  or  about  to  calve, 
ratlier  than  to  put  them  to  the  bull.  Bulls  are 
unnecessary  in  such  a  case. 

3833.  On  farms  distant  from  towns  practising 
other  than  the  mixed  husbandry  few  cows  may 
be  kept,  and  these  more  for  the  purpose  of  supply- 
ing milk  than  for  breeding;  nevertheless  they  are 
not  sold  every  year,  calves  being  taken  from  them 
and  fed  as  veal,  for  which  purpose  the  cows  are 
kept  in  calf,  and  bulls  are  required. 

3834.  On  pastoral  farms  bulls  are  always  kept 
to  serve  the  breeding  cows,  and  their  number  is 
in  proportion  to  the  extent  of  the  breeding  stock. 
The  cows  bringing  up  their  calves  at  their  feet, 
the  bulls  accompany  them  in  the  pasture,  and 
attend  them  as  they  require  their  services.  So 
promiscuous  is  the  intercourse  of  the  bulls  with 
the  females  in  the  herds  of  upland  pastures,  that 
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many  of  the  qneys  are  in  calf  aa  well  as  the  cows; 
and  so  much  uncertainty  atteuJs  this  portion  of 
pastoral  husbaudrr,  that  no  lot  of  npland  quey? 
can  be  purcliased  at  the  fairs  iu  autumn  with  tlie 
assarance  that  they  are  not  in  calf.  The  assur- 
ance may  be  given,  because  the  owner  does  not 
know  to  the  contrary,  and  the  risk  is  run  by  the 
purchasers,  very  few  of  whom  escape  disappoint- 
Bent. 

383.5.  On  pastoral  farms  in  which  sheep  alone 
are  bred,  bulls  are  useful  to  keep  the  cows  in 
calf  that  are  required  to  supply  milk  to  the 
people  on  the  farm  ;  and  such  farms  are  too  far 
removed  from  towns  to  make  it  convenient  for 
the  farmers  to  purchase  cows  in  milk,  just  and 
always  as  they  are  wanted. 

3S36.  Dairy  farms,  whether  large  or  small> 
require  bulls,  which  are  generally  fully  employed 
in  summer  at  home. 

3837.  Among  the  instances  of  extraordinary 
trials,  those  in  which  bulls  were  placed  at  the 
bar,  convicted  and  sentenced,  are  not  the  least 
curious: — "  In  1314,  a  bull  having  killed  a  man, 
by  tossins  him  with  his  horns,  was  brought  be- 
fore the  judges  in  the  province  of  Valois,  and 
indicted  as  a  criminal,  and, after  several  witnesses 
had  given  evidence,  it  was  condemned  to  be 
hanged.  This  sentence  was  confirmed  by  an 
order  of  the  parliament,  and  carried  into  effect. 
And  we  are  told  that  an  unfortunate  pig,  which 
chanced  to  kill  a  child  in  Burgundy,  was  in  like 
manner  solemnly  tried  in  court,  and  suffered  the 
same  punishment."*  I  have  heard  of  a  shepherd's 
dog  having  been  condemned  in  Scotland  along 
with  his  master,  for  assisting  him  in  a  very  artful 
manner  to  steal  sheep  on  many  occasions. 


OX  THE  WEANIXG  OF  CALVES. 

3838.  We  left  the  calves  in  the  court  k 
Plate  II.,  receiving  the  treatment  most 
proper  for  them,  until  the  period  should 
arrive  for  weanine  them  from  milk  and 
other  food,  and  causing  them  to  maintain 
themselves  upon  grass,  (2288)  and  (2289.) 
That  period  having  arrived,  we  must  now 
proceed  to  the  consideration  of  the  best 
mode  of  weaning  them.  It  should  not 
exceed,  in  the  latest  case,  one  month  after 
the  cows  have  been  on  grass — that  is,  by 
the  end  of  June ;  for  a  calf  later  weaned 
than  that  period,  has  been  too  late  brought 
into  the  world  to  be  worth  belonging  to 
the  standing  stock  of  a  farm.  As  cows 
increase  in  milk  after  the  grass  has  safely 
passed  through  them,  the  latest  calves 
should  have  as  large  an  allowance  of  new 
milk,  three  times  a  day,  as  the  small  quan- 


tity reserved  for  the  use  of  the  house  will 
allow.  The  eldest  calves  are  otTthe  sweet- 
milk  by  the  time  the  cows  go  to  grass, 
and  receive  skimmed-milk  with  lythax 
(2278)  amongst  it,  and  cut  swedes  and 
hay,  until  the  grass  be  ready.  The  most 
convenient  grass- field  at  first  for  calves  is  a 
contiguous  paddock,  from  which  they 
should  be  brought  into  the  court  for  a  few 
nights,  and  receive  turnips  and  hay  until 
the  grass  has  safely  passed  through  them, 
and  the  weather  prove  sufficiently  mild 
and  dry  for  them  to  lie  out  all  night  on  the 
grass.  The  youngest  calves  now  leave 
their  cribs  E,  and  pass  a  few  days  in  the 
court  k  Plate  II.,  until  accustomed  to  the 
air  and  sun — the  latter  readily  blistering 
their  ears — before  they  are  put  into  the 
paddock  during  the  day,  where  they  then 
receive  their  diets  of  milk,  and  are  brought 
into  the  court  at  night  until  the  tempe- 
rature permit  them  to  lie  out  all  night 
on  the  grass.  In  weaning  the  j-oungest 
calves,  the  milk  should  be  gradually 
taken  from  them,  without  giving  any 
other  food  but  grass,  until  they  entirely 
depend  upon  it. 

3839.  The  older  calves  may  be  4  months 
old  before  they  are  weaned ;  but  as  the  season 
of  grass  approaches,  the  younger  ones  may 
be  weaned  at  an  earlier  age,  being  seldom 
indulged  with  milk  for  more  than  13  weeks. 
But  it  should  never  be  forgotten,  that  the 
first  month's  good  milk  to  a  calf  is  of 
much  greater  importance  to  its  future 
growth  and  health,  than  at  any  period  be- 
yond the  13  weeks,  supported  on  a  eliuted 
allowance  of  inferior  milk,  and  the  reason 
for  the  generous  treatment  is  given  below, 
where  the  functions  of  the  calfs  stomach 
is  explained. 

3840.  There  are  parts  of  Ireland  where 
calves  are  brought  up  on  butter-milk  and 
gruel,  after  the  first  8  days  they  have  re- 
ceived sweet  milk,  and  it  is  alleged  tliat 
they  tlirive  well  on  that  beverage.  This 
is  possible,  but  they  will  thrive  much  better 
on  sweet-milk. 

3841.  By  the  time  all  this  has  happen- 
ed, say  by  the  middle  of  July,  the  pasture 
in  the  paddock  will  have  become  too  bare, 
and  the  whole  lot  of  calves  should  then  be 


Forsyth's  HorUruxus,  p.  267. 


WEANING  OF  CALVES. 


185 


taken  to  good  pasture,  where  they  will 
have  a  full  bite ;  aud  nothing  can  be  more 
injurious  to  their  future  welfare  than  to 
allow  them  to  fall  away  in  condition  im- 
mediately after  weaning,  which  they  will 
assuredly  and  rapidly  do,  if  not  put  on  the 
the  best  grass ;  and  from  a  loss  of  condition 
thus  occasioned,  it  will  be  very  difficult 
to  recover  them  during  the  whole  season. 
The  best  pasture  for  them  is  w^here  the 
white  clover  most  abounds. 

8842.  Calves  may  be  grazed  amongst 
cows,  or  young  cattle.  In  their  herding, 
those  which  have  been  brought  up  and 
weaned  together,  will  be  the  chiefest  com- 
panions for  the  greater  part  of  the  season. 

3843.  Calves  which  have  been  brought  up  at 
the  pail,  and  in  the  earliest  period  of  their  exis- 
tence, are  subject  to  a  complaint  called  gasteritis, 
or  inflammation  of  the  stomach.  Its  symptoms 
are  the  distension  of  the  paunch,  the  inner  mucous 
lining  of  which  is  inflamed,  and  it  mostly  contains 
a  quantity  of  dirty,  yellow,  offensive  fluid,  and 
whitish  matter  often  larger  than  a  person's  fist, 
composed  of  the  coagulated  ingredients  of  the 
milk,  the  density  of  which  is  nearly  equal  to  that 
of  cheese.  None  of  the  cheesy  matter  is  found 
in  the  intestines,  and  but  rarely  in  any  of  the 
stomachs  except  the  first  or  paunch.  Loathing 
of  the  food  ensues,  and  at  last  total  suspension 
of  the  appetite.  The  animal  prefers  to  stand,  and 
when  it  lies  down,  it  is  on  its  right  side,  the  left 
being  swelled.  Grating  of  the  teeth  aud  eructa- 
tions ensue.  The  stools  are  mostly  thin,  of  a 
whey-like  appearance,  and  small  in  quantity. 
The  animal  shows  uneasiness  by  looking  round 
to  the  left  side,  and  kicks  at  the  belly  with  the 
hind  legs.  A  stupor  at  last  comes  on  the  animal 
standing  with  its  head  in  a  corner,  or  pushing 
with  it  against  the  wall. 

3844.  The  remedial  measures  will  be  best  un- 
derstood after  hearing  the  rationale  of  the  dis- 
ease as  explained  by  Mr  Barlow,  veterinary  sur- 
geon in  the  Veterinary  College  of  Edinburgh. — 
"  In  tlie  adult  ruminant,"  he  observes,  ''  the 
first  three  stomachs  are  of  great  size,  and  serve 
to  prepare  the  coarser  particles  of  vegetable  food 
for  the  action  of  the  fourth  or  true  digestive 
stomach.  The  young  calf,  however,  is  not  physi- 
cally fitted  for  living  on  solid  food  ;  but,  like  the 
young  of  other  mammalia,  is  naturally  nourished 
by  milk,  a  fluid  which  needs  not  the  action  of  the 
first  three  stomachs  to  render  it  fit  for  digestion 
and  absorption.  In  the  calf,  at  the  birth,  conse- 
quently, and  for  some  time  afterwards,  these 
three  first  or  preparatory  stomachs  are  infinitely 
smaller  in  proportion  to  the  fourth,  than  they 
are  in  more  advanced  life,  being,  in  fact,  as  yet 
but  rudimentary  organs.  The  calf  is  also  natu- 
rally adapted  for  taking  in  its  food  by  sucking,  a 
process  by  which  the  milk  enters  the  alimentary 


canal  so  slowly  as  to  allow  it  gradually  to  pass 
by  the  three  first  stomachs  through  a  compara- 
tively narrow  channel  into  the  fourth  stomach, 
which  is  the  only  one,  as  it  were,  necessary  to 
perform  the  digestion  required  at  this  early  age. 
If,  however,  as  is  sometimes  customarj,  a  large 
quantity  of  milk  is  poured  into  the  calf  imme- 
di.'Ltely  after  birth,  or  if  at  once  allowed  to  drink 
freely  from  the  pail,  which  it  very  readily  learns 
to  do,  then  it  will  swallow  as  much  in  two 
minutes  as  would  probably  require  15  minutes 
to  take  in  by  the  act  of  sucking.  The  consequence 
is,  that  the  narrow  sesophagal  passage,  leading 
through  the  three  first  stomachs,  does  not  admit 
the  milk  as  fast  as  it  is  swallowed,  and  that  fluid 
is,  from  time  to  time,  transmitted  into  the  small 
rumen,  which  continues  to  descend  according  to 
the  amount  collected.  The  rumen,  however,  it  is 
seen  in  so  young  an  animal,  is  not  fitted  for  very 
active  functions,  and  the  milk  retained  there,  be- 
ing exposed  to  the  warmth  and  motion  of  the 
organ,  undergoes  certain  chemical  changes,  which 
end  in  the  formation  of  its  coagulable  principle 
into  the  cheesy  masses  before  noticed.  These 
collections  act  as  irritants  to  the  parts  containing 
them  ;  inflammation  is  the  result,  and  the  exten- 
sion of  this,  with  its  consequences,  causes  death." 

3815.  The  obvious  remedy  is  prevention.  Give 
the  young  calf  milk  frequently,  not  less  than 
thrice  a-day,  and  in  small  quantities  at  a  time, 
perhaps  an  imperial  pint.  Let  it  take  time  to 
drink  it,  and  as  the  quantity  should  be  small,  it 
should  be  the  richer,  that  is  the  pure  milk.  As 
the  stomach  increases  in  size  the  quantity  of  food 
should  be  increased;  and  in  time  other  kinds  of 
food  should  be  added  to  the  necessarily  limited 
quantity  of  milk  the  calf  gets  to  drink  as  it 
attains  size  and  age.* 

3846.  Calves,  after  being  weaned,  are  subject, 
towards  the  end  of  summer,  to  a  disease  com- 
monly called  the  joint-fdlon,  which,  when  oxen 
take  it  upon  the  loins,  is  named  the  chinc-fdlon. 
It  is  nothing  else  than  acute  rheumatism,  ending 
in  a  resolution  to  low  fever;  and  so  severe  is  it  at 
times  upon  calves,  that  they  cannot  bear  to  be 
moved  when  lying  stretched  out  all  their  length 
upon  the  ground.  Were  sheds  erected  in  the 
fields  for  cattle  to  retire  into,  whenever  a  dash  of 
rain  comes  in  the  evening  of  a  cold  day,  even  in 
summer,  this  disease  would  perhaps  never  occur. 
Its  treatment  is  removal  to  the  courts  and  sheds 
of  the  steading  amongst  straw,  bleeding,  mode- 
rate purging,  with  fomentation,  aud  embrocations 
of  liquid  blister,  forcibly  and  long  rubbed  in,  on 
the  swelled  joints. 

3847.  Another  efi'ect  of  the  same  febrile  affec- 
tion in  calves  in  autumn  is  the  quarter  ill  or  etil. 
"  Its  characteristic  symptoms  are  general  dis- 
turbance of  the  circulation,  and  feeble,  rapid 
pulse,  weakness,  prostration  of  strength;  deter- 
mination of  blood  to  particular,  but  in  different 
instances  and  epidemics,  very  different,  parts; 
producing  pain,  and  manifesting  a  tendency  to 
iuflammation,  but  of  a  degenerate  kind,  so  that 
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the  yery  texture  of  the  tissue  becomes  disor- 
gMiised.  The  progress  of  the  disease  is  often 
rapid,  and  the  result  very  faul.  In  some  cases 
the  lungs  or  heart  are  attacked,  in  others  the 
lirer,  bowels,  or  even  some  estemal  part  of  the 
body."  Its  immediate  cause  is  plethora,  or  ful- 
ness of  blood  in  the  system,  which  shows  its 
effects  in  this  manner: — "  When  the  supply  of 
food  is  greater  than  the  exigencies  of  the  system 
require,"  as  Professor  Dick  observes,  "  an  ani- 
mal usually  becomes  fait,  but  still  may  be  toler- 
ably healthy.  When,  however,  a  sudden  change 
is  made  from  poor  to  rich  feeding,  not  fitness  but 
plethora  may  be  the  consequence ;  more  blood  is 
formed  than  the  system  can  easily  dispose  of,  and 
it  becomes  oppressed.  The  effect  is  often  wit- 
nessed in  cattle  and  sheep,  which,  after  indulging 
for  a  time  in  luxuriant  pasture,  take  what  is 
called  a  thot  of  blood.  All  at  once  they  become 
Tery  ill;  some  part  of  the  body  swells,  becomes 
puffy,  as  if  containing  air,  and  in  two  or  three 
boors  the  animal  is  dead,  from  the  quarUr-evil 
already  described.  Upon  dissection,  a  large 
quantity  of  black  and  decomposed  blood  is  found 
in  the  cellular  membrane,  which  during  life  was 
distended."*  This  disease  is  of  frequent  occur- 
rence on  farms  where  fine  stock  aie  bred,  and 
from  the  above  description  of  its  nature,  there 
is  no  wonder  that  the  best  calves  first  fall  victims 
to  it.  As  its  name  implies,  the  disease  attacks 
the  hind-quarter,  and  its  effects  are  as  sudden  as 
described.  Since  its  cause  is  known,  calves 
should  not  be  put  at  once  on  strong  rank  foggage 
or  aftermath — which  is  the  renewed  growth  of 
grass  after  it  had  been  cut  for  hay  or  forage — 
from  a  comparatively  bare  pasture;  nor,  for  the 
same  reason,  should  they,  when  in  low  condition, 
be  put  on  rank  foggage;  the  transition,  both  as 
regards  the  pasture  and  the  state  of  the  calves, 
should  be  gradual. 

3S48.  As  a  preventive,  some  farmers  introdnce 
a  seton  into  the  dewlap  of  all  their  calves  before 
putting  them  on  foggage  in  autumn.  The  use  of 
the  seton  is  to  produce  counter-irritation.  The 
seton  consists  of  a  piece  of  tape  or  soft  cord 
passed  under  a  portion  of  the  skin  by  a  seton- 
needle;  the  ends  may  be  tied  together,  and  the 
cord  may  be  moved  every  other  day  from  side  to 
side, being  previously  lubricated  with  oil  of  turpen- 
tine or  blister-plaster,  and  in  this  way  the  amount 
of  irritation  may  be  regulated.  As  to  the  cure,  I 
believe  every  one  is  unavailing  after  the  disease 
has  been  ohserrtd  to  e-zift ;  but  as  a  remedial 
measure  applied  by  anticipation,  large  blood- 
letting with  purging  of  repeated  doses  %vill  reduce 
the  plethoric  tendency  of  the  animal  system. 
Perhaps  a  cribful  of  hay,  with  some  salt,  placed 
in  a  foggage  field,  would  not  be  a  bad  alterative 
for  calves  to  resort  to  at  times,  in  order  to  modify 
the  effects  of  the  succulence  of  the  rank  after- 
math. But  the  best  prtrentire  is  the  administra- 
tion of  oilcake.  Mr  John  Wilson,  Edington 
Mains,  Berwickshire,  gives  his  calves  oilcake 
towards  the  middle  and  latter  end  of  the  grazing 
season,  and  before  they  are  put  on  aftermath,  and 
since  he  has  followed  this  practice  he  has  never 


lost  a  calf  from  this  disease.  The  quantity  given 
depends  on  the  wetness  or  dryness  of  the  seasun, 
and  the  strength  of  the  calves.  The  drier  the 
season,  and  the  stronger  the  calves,  the  quantity 
is  the  greater.  From  1  lb.  to  2  lb.  a-day  to  eack 
calf,  as  it  increases  in  siie,  will  suffice. 


ON    THE    PASTURING   OF   FARM-HORSES    IN 
SUMMER. 

3849.  From  the  time  of  the  sowing  of 
tlie  oat  seed  until  the  completion  of  the 
turnip  seed,  the  horses  may  be  said  to 
have  enjoyed  no  rest ;  and,  in  the  long 
hours  of  labour  in  a  period  of  not  less  than 
1  4  or  1.5  weeks,  the  best  food  that  can  be 
devised  to  support  them  in  strenirih  and 
condition  will  not  have  prevented  them 
falling  off  in  condition.  The  time,  how- 
ever, has  now  arrived  when  compara- 
tive leisure  awaits  them  for  a  while — to 
enjoy  for  several  weeks  to  come  the  food 
most  congenial  to  their  taste — the  palatable 
green  food  and  the  much-loved  pasture. 

3850.  The  usual  treatment  of  farm- 
horses  in  summer  is  to  make  them  lie  out 
in  the  pasture-field  all  night,  and  give 
them  cut  grass  between  the  yokings  in 
the  stable.  Forage  is  then  supplied  iliem, 
because  the  time  is  too  short  to  fill  them- 
selves with  grass  on  pasture;  but  where 
the  first  yoking  is  over  by  9  or  10  ocluck 
in  the  forenoon,  as  on  the  Borders,  the 
horses  are  put  on  pasture  until  the  after- 
noon yoking  at  1  o'clock ;  which  jdau 
saves  the  trouble  of  cutting  and  reserving 
grass  for  them.  The  grass  thus  allotted  to 
the  horses  is  cut  by  the  ploughmen,  who 
each  take  the  duty  for  a  week  by  turns, 
and  he  quits  the  field-labour  in  time  to  cut 
the  requisite  quantity  and  cart  it  to  the 
stable ;  and  the  man  who  works  the  mare 
that  has  a  foal  is  a  very  proper  one  to  do 
this  work.  It  is  no  part  of  his  duty  to 
supply  the  horses'  racks  in  the  stable  with 
grass,  except  those  of  his  own.  The  load 
of  grass  is  usually  emptied  on  the  ground 
near  tiie  stable  door,  which  is  a  dirty  and 
slovenly  practice.  Xo  doubt,  it  is  better 
for  the  grass  to  keep  it  fresh  in  the  oj)en 
air  than  to  put  it  into  a  house ;  but  it  might 
be  emptied  into  a  crib  in  a  convenient 
shady  place  near  the  stable,  or,  what  is 
best  of  all,  allowed  to  remain  in  the  cart 
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that  brought  it,  out  of  which  the  men  can 
as  easily  take  it  as  from  any  other  place 
or  receptacle. 

3851.  The  stable  is  the  usual  place 
where  horses  receive  their  forage ;  but  a 
better  place,  in  every  respect,  for  room, 
air,  and  freedom,  is  the  hammels  M, 
Plate  TI.,  and  Plate  I,,  which  are  now  un- 
occupied and  cleared  out  of  the  manure, 
each  hammel  accommodating  a  pair  of 
horses.  Forage  may  here  not  only  be  given 
to  horses  between  theyokings,but  at  nighty 
if  desired;  and  little  straw  is  required  for 
litter,  as  the  part  only  under  the  roof  is 
occupied  as  the  night  apartment,  although 
more  litter  will  be  required  in  the  hammels 
when  the  horses  are  fed  on  cut  grass  than 
in  the  stable,  when   on  corn  and  hay. 

3852.  From  3  to  3^  months,  from  the 
beginningof  June  to  the  middle  of  October, 
is  as  long  time  as  farm-horses  should  lie  out 
at  night  on  pasture.  Work-horses  suffer 
much  from  chilly  nights,  and  the  cold  then 
lays  the  foundation  of  diseases,  such  as 
rheumatism,  costiveness,  stiffness  of  the 
limbs.  The  aftermath  may  be  good  pasture 
after  the  middle  of  October  fur  the  interval 
of  work  at  noon,  and  the  second  cutting 
of  ch>ver  will  last  long  enough  for  suppers 
until  it  is  time  to  betake  to  the  stable 
altogether. 

3853.  Young  horses  are  put  to  pas- 
ture during  the  day  as  soon  as  they  can 
obtain  a  bite,  and  should  be  brought,  at 
night,  into  their  hammels  until  the  grass 
has  passed  completely  through  them;  after 
which  they  should  lie  out  all  night  in  a 
field  which  offers  them  the  protection  of  a 
shed.  The  work-horses  don't  care  for  a 
shed  on  pasture,  being  too  much  occupied 
with  eating  all  night  to  mind  it.  But  in 
rainy  weather  they  should  he  kept  in  the 
hammel,  on  cut  grass,  rather  than  he  ex- 
posed to  the  rain  in  the  field  all  the  night, 
as  also  on  a  rainy  Sunday. 

3854.  A  good  watering-pool  is  essential 
to  every  pasture-field  occu])ied  by  horses 
of  every  age,  which  are  as  fond  as  cattle 
are  to  stand  in  the  water  in  the  midst  of  a 
pool,  to  avoid  the  torment  of  flies,  though 
they  drink  from  a  trough  quite  willingly. 

3855.  The  farmer's  saddle-horse  should 


have  grass  in  summer,  as  the  best  course 
of  physic  he  can  have ;  but  it  is  much 
more  convenient  to  give  him  cut  grass  in 
a  court  or  hammel  than  to  send  him  to 
pasture,  in  which  he  will  be  with  con- 
siderable difficulty  caught  when  wanted 
when  in  company  with  young  horses ; 
and  if  he  is  with  the  work-horses,  he 
will  feel  lonely  when  they  leave  him  dur- 
ing the  day,  and  will  hang  about  the  gate 
of  the  field  in  their  absence. 

3856.  It  is  surprising  with  what  con- 
stancy a  work-horse  will  eat  at  pasture. 
His  stomach  being  very  small  in  propor- 
tion to  the  bulk  of.  his  body,  the  food  re- 
quires to  be  well  masticated  before  it  is 
swallowed ;  and  as  long  as  that  process  is 
proceeded  with  while  the  grass  is  cropped, 
no  large  quantity  can  pass  into  the  sto- 
mach at  a  time.  The  horse,  like  all  her- 
bivorous animals,  grazes  with  a  progressive 
motion  onwards,  and  smells  the  grass  be- 
fore he  crops  it.  His  mobile  lips  seize 
and  gather  the  stem  and  leaves  of  the 
grass,  which  the  incisors  in  both  jaws  bite 
through  with  the  assistance  of  a  lateral 
twitch  of  the  head.  When  the  grass  is 
rank  he  crops  the  upper  part  of  it  first,  and 
when  short,  bites  very  close  to  the  ground. 

3857.  Horses  should  not  graze  amongst 
sheep,  as  both  bite  close  to  the  ground  ; 
but  horses,  particularly  work  ones,  often 
injure  the  sheep  that  come  in  their  way, 
either  by  a  sly  kick,  or  by  seizing  the  wool 
with  their  teeth. 

3858.  During  the  hard  work  of  the  seed-time, 
farm  horses  are,  in  some  seasons  more  than  in 
others — tlie  wet  and  warm  seasons — subject  to 
have  galled  shoulders  and  backs,  which,  when 
not  atteiK'ed  to,  are  apt  to  produce  trouble- 
some sores.  The  skin  not  only  becomes  abraded 
by  the  cnllar  and  saddle,  but  the  flesh  irritated 
and  inflamed;  and  if  the  irritation  is  kept  up,  an 
ichorous  discharge  takes  place,  which  is  difficult 
to  Ileal  witliout  making  the  horse  rest  from  work. 
When  a  saddle  gall  is  observed,  the  harness 
should  be  looked  to,  and  the  pressing  points 
which  have  caused  the  sore  should  be  relieved. 
A  lotion  should  then  be  used  to  anoint  the 
bruised  parts  every  night,  after  they  have  been 
washed  with  warm  soap  and  water,  and  dried 
with  a  soft  cloth.  The  lotion  is  made  in  this 
manner  :  Take  hot  lime  shells  of  the  bulk  of  2 
quarts,  and  pour  upon  them  2  quarts  of  cold 
water;  and  alter  they  have  intimately  com- 
bined, pour  off  the  liquid  into  a  dish.  Add  to 
the  liquid  5  wine  glassfuls  of  linseed  oil,  and  2 
ounces  of  sugar  of  lead,  dissolved  in  a  little  water. 
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Stir  them  together,  and  then  bottle  and  cork  up 
the  lotion  for  u5e.  After  the  bruises  have  been 
washed  in  the  evenings,  anoint  them  with  this 
liquid  with  a  feather  until  the  wounds  heal. 

385J).  Work-horses,  when  on  grass,  are  subject 
to  few  distempers,  the  principal  being  annoyance 
from  a  host  of  insects;  and  amongst  these  the 
common  Horse-fly  or  Cleg,  and  the  Bot-fly,  are 
the  most  troublesome.  The.  cle<j  or  plf<],  a  term 
derived  from  the  Danish  klaeg,  Hcematoyota  plu- 
vialis,  represented  in  fig.  318,  is  so  well  known, 
that  a  particular  de- 
Fig.  318.  scription  of  it  seems 
unnecessary.  It  may 
be  said  generally  of 
the  tribe  of  Tabani- 
dce,  of  which  this  is 
one,  that  they  ap- 
pear in  June,  and 
come  into  full  force 
in  autumn.  They 
are  more  plentiful  in 
the  southern  than  in 
the  northern  parts  of 
the  country.  They 
delight  in  warm  and  sultry  weather ;  are  most 
active  on  the  wing  during  the  day,  and  therefore 
most  troublesome  to  horses  and  cattle  when  they 
stand  most  in  need  of  repose.  They  are  particu- 
larly excited  and  eager  for  blood  when  the  atmo- 
sphere is  in  a  warm  and  humid  state,  such  as  it 
usually  is  after  a  thunder  shower;  and  it  is  this  cir- 
cumstance which  has  obtained  the  specific  name  of 
plurialis  for  the  cleg.  A  remarkable  fact  in 
reference  to  this  species  is,  that  the  males  are 
seldom  seen,  their  numbers  seeming  to  be  remark- 
ably few  in  proportion  to  those  of  the  other  sex; 
and  they  appear  to  subsist  entirely  on  the  juices 
of  flowers,  and,  in  conformity  to  their  innoxious 
habits,  the  organs  of  the  mouth  are  much  less 
developed  than  in  the  female. 

3S60.  Another  pest  to  the  horse  is  the  Great 
Spotted  Horse-bot,  Gasterophilus  Equl,^een  at 
a,  fig.  319.     it  is  about  7  lines  in  length;  general 

Fig.  319. 
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THE  HORSE-BOT — GASTEROPHILUS  EQUI. 


colour  clear  yellowish-brown:  thorax  inclining  to 
grey;  abdomen  rust-brown  with  a  tintre  of  yel- 
low ;  wings  whitish ;  and  legs  yellowish.     The 
antennae  are  inserted  in  the  cavity  of  the  face. 
The   eyes   are   equally   distant    in  both  sexes  ; 
mouth    either    entirely    wanting,   or    consisting 
merely  of  an  indistinct  line  or  opening.      This 
insect  takes  no  nourishment  of  any  kind;  in  fact, 
the  alimentary  canal  has  no  opening  at  its  an- 
terior extremity.     It  flies  in  company,  producing 
a  humming  sound.     *'  The  female  having  selected 
the  horse  to  which  her  treasure  is  to  be  intrust- 
ed," says  Mr  Duncan,  "  she  continues  to  hover 
about  for  a  short  time  till  the  egg  be  propelled 
through  the  oviduct,  and  placed  m  the  pincers  at 
the  extremity  of  the  anal  tube.  Thus  prepared,  she 
makes  a  sudden  descent  upon  the  horse — her  body 
carried  nearly  in  a  perpendicular  direction,  and 
the  ovipositor  curved  forwards — and  deposits  the 
egg  upon  a  hair,  to  which  it  instantly  adheres  by 
means  of  a  glutinous  matter  secreted  along  with 
it.     This  process,  which  is  performed  with  such 
expedition  that  the  fly  can  scarcely  be  said  to 
alight  on  the  horse,  is  repeated  at  intervals  till 
the  whole  of  the  mature  eggs  are  discharged." 
These  eggs,  which  are  very  numerous,  400  or  500 
being  sometimes  placed  on  a  single  horse,  are 
somewhat  pouch-shaped,   and    chagreened  with 
transverse  and  longitudinal  stria?,  as  seen  at  b. 
Under  the  guidance  of  an  instinct  which  cannot 
be  sufiiciently  admii-ed,  the  fly  almost  invariably 
attaches  her  eggs  to  some  part  of  the  fore-quar- 
ter of  the  horse,  the  inside  of  the  knee  and  the 
shoulder  being  the  spots  most  commonly  selected, 
so  as  to  be  within  the  reach  of  his  mouth;  for  he 
is  himself  to  be  made  the  unconscious  instrument 
of  conveying  them  into  his  stomach,  where  alone 
they  can  be  brought  to  maturity,  the  tempera- 
ture of  a  horse's  stomach  being  as  high  as  10"2* 
Fahrenheit.     Even   when   beyond  the  reach  of 
the  mouth,  the  eggs  are  not  necessarily  lost,  for 
horses  are  in  the  habit  of  licking  each   other, 
and  a  hor^e  free  from  bots  may  thus  receive  them 
from  another.     "  When  the   eggs  are   mature," 
continues  Mr  Duncan,  "  it  would  seem  that  the 
larva'   make   their   appearance   very   soon   after 
they  are  touched  by  the  tongue,  the  warmth  and 
the  moisture  both  contributing  to  their  immediate 
development.     Indeed,  if  the  larva"  were  not  dis- 
closed before  reaching  the  stomach, orvery  shortly 
after,  the  eggs  would  very  soon   pass   into   the 
alimentary  canal.     The  larvjc  fix  themselves  by 
hooks  to  the  inner  tissue  of  the  stomach,  where 
they  remain  in  security,  uninjured  by  the  power- 
ful action  of  the  gastric  juice,  and  enjoying  the 
warmth  of  a  tropical  climate."     A  small  group 
of  these  larva?  adhering  to  the  coat  of  the  stomach 
arc  represented  at  c.  Their  colour  is  pale  reddish- 
yellow.     Their  only  food  seems  to  be  the  lunnoui 
secreted  by  the  internal  membrane  of  the  stomach, 
or  it  may  be  the  chyme,  the  latter  undergoing  a 
farther  elaboration   to  adapt  it  to  their  system, 
Bots  take  up  their  quarters  in  the  stomach  in  the 
end  of  summer  or  autumn,  and  pass   the  whole 
winter  and  spring  months  there,  without  under- 
going any  change,  save  gradually  enlarging  and 
advancing  to  maturity.     When  that  is  complete, 
they  cease  to  retain  their  hold,  pass  into  the  in- 
testinal canal,  and  are  ejected  by  the  anus.     On 
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account  of  the  many  ordeals  which  this  insect  has 
to  pass  in  its  transformation,  perhaps  not  1  in  1 00 
of  the  eggs  ever  arrive  at  the  perfect  state  of  fly. 

3861.  The  Red-tailed  Horse-bot,  Gasterophilns 
hwniorrhoidalis,  though  only  half  the  size  of  the 
preceding,  is  nevertheless  a  greater  torment  to 
the  horse.  The  female  parent  fly  deposits  her 
eggs  on  the  lips  of  the  horse ;  and  this  operation 
is  attended  with  so  much  pain,  that  no  sooner 
does  it  make  him  aware  of  the  presence  of  the 
fly,  than  he  tosses  his  head  and  gallops  off  to  a 
different  part  of  the  field ;  or,  if  he  has  the  oppor- 
tunity, betakes  himself  to  the  water,  where  his 
tormentor  generally  leaves  him,  having  a  peculiar 
dislfke  to  that  element.  Indeed  all  the  tribe  of 
gad-flies  have;  and,  to  avoid  them,  it  is  not  un- 
common to  see  numbers  of  cattle  lying  on  the  sea- 
shore until  the  approach  of  the  tide  alone  compels 
them  to  retire.  When  this  fly  succeeds  in  fixing 
an  egg,  the  horse  rubs  his  mouth  against  the 
ground  or  upon  his  fore-legs  in  great  agitation, 
frequently  striking  out  with  his  fore-foot,  which 
occasionally  comes  in  contact  with  the  jaw,  and 
serves  but  to  increase  his  irritation.  The  larvae 
are  taken  into  the  stomach,  and  fix  themselves 
there,  exactly  in  the  same  manner  as  the  greater 
bot.  When  they  reach  the  intestines  they  re- 
main a  long  time,  casting  anchor  again  in  the 
rectum,  where  they  cause  great  uneasiness  to  the 
horse,  causing  him  to  kick  frequently,  and  even 
rendering  his  movements  awkward.  These  bots 
should  occasionally  be  looked  for  in  horses  that 
have  been  out  at  grass  the  preceding  year,  at  the 
extremity  of  the  anus.  The  only  speedy  remedy 
for  getting  quit  of  them  is  in  back-raking  by 
the  anus. 

3862.  The  more  rare  species  are  the  Gastero- 
philns nasalis,  salutiferus,  and  C/arkii.  Mr 
Bracey  Clark  was  of  opinion  that  the  presence  of 
bots  in  no  way  injured  the  horse,  but  on  the  con- 
trary, by  stimulating  the  stomach,  they  tend  to 
prevent  cholic,  gripes,  and  other  indigestions 
which  affect  the  head  of  the  horse  and  produce 
staggers.  "  The  appearance  of  exanthemous 
eruptions  on  the  skin,"  he  says,  "  and  the  forma- 
tion of  local  abscesses,  from  the  same  cause  of 
partial  irritation,  often  relieve  a  general  disorder 
of  the  system.  The  mucous  membranes  of  the 
skin  possess  this  power,  when  irritated,  in  the 
most  eminent  degree,  and  to  these  the  larvas  of 
the  jEstri  are  applied.    Irritating  the  membranes 

of  the  stomach  in  other  ani- 
mals would  excite  nausea  and 
vomiting  ;  but  the  horse,  not 
possessing  this  power,  his  sto- 
mach is  peculiarly  fitted  for 
the  stimulus  of  such  animals."  * 


Fig.  3-20. 
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3863.  An  annoying  insect  of 

less  importance,  is  the  Chrysops 

A  HORSE-FLY —    ccEcutietis,  fig.  320,  which  is  of 

CHRYSOPS  c^cu-  a  bright  colour,  and  though  fre- 

TiENS.  quent  in  some   parts  of  Eng- 

*  Clark's  Essay  on  Bots,  p.  40. 
t  Quarterly  Journal  of  Agriculture,  vol.  x.  p.  529-46. 
X  Kollar's  Treatise  on  Insects  injurious  to   Gardeners,  Foresters,  and  Farmers 
M.  Loudon's  translation. 


land,  is  not  so  great  a  pest  there  as  to  horses  on 
tlie  Continent. 

3864.  Another  fly,  the  Stemoxys  calcitrans,  is 
in  size  and  markings  not  unlike  the  common  house- 
fly, Mtisca  domest'ica.  This  insect  attacks  various 
animals,  as  well  as  man  himself,  and  becomes 
very  troublesome  in  certain  localities.  It  attacks 
the  legs,  and  its  punctures  are  attended  with 
great  pain,  especially  in  damp  moist  weather. f 

3865.  Another  annoyance  to  horses  is  the 
forest-fly,  llippobosca  equina,  fig.  321;  its  an- 
tennae consist  of  a  single 
tubercular  articulation, 
with  3  setse  at  the  extre- 
mity. "  This  insect,"  says 
Jlr  Duncan,  "  is  generally 
distributed  throughout,  but 
it  is  scarce  in  all  the  nor- 
thern quarters,  and  does 
not  seem  to  become  abun- 
dant till  we  reach  the 
wooded  districts  of  the  cen- 
tral counties    of  England. 

It  flies  with  facility,  but  seldom  appears  on  the 
wing  except  during  bright  sunshine.  June,  July, 
and  August  are  the  months  it  is  in  force.  Its 
attacks  are  principally  confined  to  horses.  It 
occasions  no  other  harm  than  an  extreme  degree 
of  irritation,  and  if  the  flies  are  numerous,  the 
animal  is  apt  to  become  unmanageable.  It  in- 
sinuates itself  by  a  sideling  crab-like  motion  be- 
neath the  hair,  and  anchors  itself  to  the  skin  by 
means  of  its  large  sharply-toothed  claws.  It 
also  runs  about  among  the  roots  of  the  hairs  Avith 
great  ease,  creating  an  insufferable  titillation, 
which  is  still  more  increased  by  the  frequent  in- 
sertion of  its  proboscis  into  the  pores  of  the  skin. 
The  places  to  which  it  prefers  attaching  itself 
are  the  under  side  of  the  belly,  beneath  the  tail, 
and  on  the  under  side  of  the  jaws.  The  insect 
is  so  fiat,  tough,  and  unyielding,  that  it  is  by  no 
means  easy  to  kill  it  by  pressure,  and  it  is,  more- 
ever,  tenacious  of  life.  It  is  said  that  horses 
long  accustomed  to  its  attacks,  become,  in  some 
measure,  indifferent  to  them  ;  those  which  have 
never  experienced  this  plague,  which  is  enough 
to  render  some  animals  almost  frantic,  may  be 
saved  from  it,  according  to  M.  Koilar,  by  the 
following  application  :  Take  of  mineral  earth  8 
oz.,  and  of  lard  1  lb.,  and  make  them  into  a  salve. 
Some  of  this  salve  is  to  be  rubbed  on  here  and 
there  upon  the  hair,  and  worked  in  witli  a  wisp 
of  straw.  After  24  hours  the  salve  is  to  be 
washed  off  with  warm  water,  in  which  brown 
soap  has  been  dissolved.  Care  must  be  taken 
that  the  horse  does  not  catch  cold.  J  This  insect 
and  its  allies  are  neither  oviparous  nor  viviparous. 
The  egg,  when  fecundated,  descends  from  the 
ovarium  into  a  kind  of  matrix,  consisting  of  a 
large  musculo-membranous  bag,  expressly  de- 
signed for  its  reception,  and  analogous  to  the 
uterus  of  mammiferous  animals.  The  eirg  is  here 
hatched;  and  the  larva  passes  its  life  and  is  con- 
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■verted  into  a  pupa  in  the  same  receptacle.  When 
the  pupa  is  completely  furraeii,  it  is  then  extruded 
from  the  bo(i y  of  the  mother  in  the  form  of  a  soft, 
white,  oviform  body.  It  soon  changes  its  colour 
to  brown,  then  to  black;  and  at  the  same  time  the 
skin  becomes  hard  and  stroiig,so  much  so  as  almost 
to  resist  the  edge  of  a  knift.  Out  of  this  body 
the  insect  makes  its  exit  by  a  kind  of  lid." 

3866.  Anthomyia  meteorica  is  often  trouble- 
some to  horses,  by  collecting  in  clouds  round 
their  heads  in  warm  weather,  and  flitting  about 
with  a  kind  of  jerking  flight,  and  occasionally 
alighting  on  the  lips  and  nostrils  of  the  animal, 
to  his  no  small  annoyance.* 

3867.  It  is  amusing  to  hear  the  cool  manner 
in  which  M.  Boussingault  speaks  of  permitting 
the  public  sale  of  horse-flesh.  "  The  flesh  of 
the  horse,"  he  says,  "  is  not  generally  used,  or  at 
least  openly  used,  as  food  for  man.  though  there 
are  countries  in  which  it  is  e.xposed  for  sale  and 
commonly  eaten.  At  Paris,  indeed,  in  times  of 
scarcity,  horse-flesh  has  been  consumed  in  quan- 
tity. During  the  Revolution,  a  knacker  ex- 
posed publicly  for  sale,  in  the  Place  de  Greve, 
joints  from  the  horses  which  he  had  killed,  and 
the  sale  continued  for  three  years  without  any 
ill  efi'ect.  In  1811,  a  scarcity  obliged  the  Pa- 1 
risians  to  have  recourse  to  the  same  kind  of  food ; 
and  is  said,  indeed,  that  the  traffic  in  horse-flesh 
as  an  article  of  human  sustenance  is  still  con- 
tinued to  a  very  considerable  extent  in  the  French 
metropolis.  At  the  present  moment,  a  distin- 
guished writer  on  medical  police,  M.  Pavent- 
Duchatelet,  has  even  proposed  to  legalise  the  sale 
of  horse-flesh  as  food  for  man."  f 

3868.  Nearer  home  a  writer  asserts,  "  It  is 
generally  supposed  that  when  horses  die,  or  are 
killed,  the  carcasses  are  converted  into  food  for 
dogs,  cats,  or  for  wild  animals  in  the  menageries, 
but  we  grieve  to  have  to  state  that  such  is  not 
always  the  case;  some  portion  of  this  food  finds 
its  way  into  the  shops  and  is  consumed,  when 
disguised,  as  sausages,  the  horse-flesh  tending 
to  give  the  peculiar  redness  observable  in  the 
sausages.  Adjoining  to  the  largest  licensed 
horse-slaughter-house  in  the  city,  is  the  principal 
sausage  manufactory  in  London,  in  Sharp's 
Alley,  Smithfield.  At  the  same  spot  where  your 
olfactory  nerves  are  disgusted  with  the  stench  of 
the  knacker's  yard,  you  may  distinctly  hear  the 
noise  of  the  sausage-machine,  performing  its 
work  of  amalgamation  and  deception."  :J 


ON  THE  SOILING   OF  STOCK  ON  FORAGE 
PLANTS. 

3869.  Objections  have  been  urn:ed 
against  pasturing  grass  by  any  species 
of  stock,  inasmuch  as  soiling  is  a  more 


profitable  and  less  wasteful  niodo  of  using 
it  than  pasturing.  Altliough  the  objec- 
tions contain  much  truth,  they  are  thua 
expressed  too  generally  to  be  true  in  all 
ca.ses.  It  is  evidently  impracticable  to  use 
mountain  grass  by  soiling.  Much  cattle 
and  sheep  must,  therefore,  be  allowed 
to  pasture ;  and  a  great  part  of  the  summer 
woidd  elapse  before  the  old  grass  of  the 
low  country  would  be  fit  for  the  operation 
of  the  scythe.  AVhat  would  become  of  the 
stock  in  the  mean  time  ? 

3870.  The  other  grasses  are  the  culti- 
vated kinds,  such  as  clover  and  ryegrass, 
and  those  on  irrigated  meadows.  It  is  «{uite 
possible  to  cut  grass  from  water  meadows 
by  the  time  the  Swedish  turnips  are  con- 
sumed by  the  beginning  of  June,  but 
water  meadows  cannot  be  formed  every- 
where. The  cultivated  grasses  are  not 
fit  to  cut  by  that  time  except,  perhaps,  in 
the  neighbourhood  of  large  towns,  and  a 
second  cutting  from  them  is  not  to  be  de- 
pended upon  every  season.  What,  again, 
is  to  become  of  tlie  stock  in  the  mean  time  ? 

3871.  Other  plants  than  clover  and  rye- 
grass would  requre  to  be  cultivated  to 
support  the  stock  until  that  period.  Lu- 
cerne and  Italian  ryegrass  might  be  cul- 
tivated for  the  purpose,  but  lucerne  cannot 
be  generally  cultivated  in  Scotland;  and 
before  Italian  ryegrass  could  be  cultivated 
everywhere,  a  ditierent  system  of  hus- 
bauilry  would  have  to  be  adopted — the 
fourcourse  sliift — a  system  which  could  not 
be  everywhere  practised  without  the  sup- 
port of  much  more  manure  than  most  farms 
command.  Plants  that  will  produce  both 
late  and  early  forage,  in  a  late  climate, 
are  not  easily  found. 

3872.  In  regard  to  the  comparative 
extent  of  ground  required  for  soiling  and 
pai^turage,  it  has  been  alleged  to  be  3  to  1  in 
favour  of  soilicg.  For  example,  33  head 
of  cattle  were  soiled  from  20th  May  to 
the  1st  of  October  1815,  on  17A  English 
acres,  which  would  have  required  50  acres 
to  pasture  them.§  I  would  say,  that  any 
33  head  of  cattle  that  could  be  maintained 
on  17^  acres  of  cutting  grass,  would  as 


*  Quarterly  Journal  of  Acjrlculturc,  vol.  xi.  p.  51-57. 

+  Boussingault's  Rural  Economt/ — Law's  translation,  p.  629. 

J  Inquirif  into  the  pntent  state  of  Sinitli field  Cattle  Market,  p.  10. 

§  SiQclair's  Code  of  Agriculture,  p.  424,  and  Note,  354,  p.  73. 
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easily  be  maintained  on  the  same  sort  of 
Jand  on  33  acres  of  pasture  —  I  acre  of 
pasture  being  quite  sufficient  to  maintain 
au  ordinary-sized  ox  from  May  to  October. 
So  tlie  proportion  is  reduced  to  2  to  1, 
wliicb  I  believe  is  near  the  truth. 

8873.  To  cut  grass,  however,  for  all  the 
cattle  on  a  large  farm,  to  lead  it  to  the 
steading,and  to  supply  them  with  sufficient 
litter  in  summer,  I  consider  an  imprac- 
ticable thing,  were  it  for  no  other  rea- 
son than  that  the  crop  of  grain  on  most 
farms  cannot  afford  sufficient  straw  to 
litter  stock  the  whole  year ;  and  if  the 
sheep  are  included  in  the  soiling  system, 
adequate  accommodation  could  not  be 
provided  them.  The  only  way  to  treat 
them  would  be  to  soil  them  upon  the  bare 
land  within  hurdles,  as  is  common  in  many 
parts  of  England;  but  such  a  practice 
would  not  suit  the  variable  and  wet  part  of 
the  climate  of  Scotland.  The  objection  to 
grazing,  in  that  the  manure  of  tlie  animals 
is  entirely  lost,  is  not  a  valid  one,  because 
land  constantly  grazed  will  support  stock 
for  an  indefinite  length  of  time  ;  and  it 
would  not  do  that,  if  the  ground  did  nut 
actually  receive  nourishment  in  lieu  of  the 
grass  taken  from  it.  Dissipation  of  the 
dung  dropped  on  pasture  cannot  be  great, 
since  no  fermentation  is  ever  observed  in 
it.  In  dry  weather  the  water  is  soon  eva- 
porated out  of  it,  and  in  rainy  weather  the 
water  dissolves  it  among  the  roots  of  the 
grass,  converting  it  into  a  state  of  good 
liquid  manure.  The  greatest  waste  of 
dung  is  from  the  consumption  of  it  by  in- 
sects, and  yet  these  leave  their  bodies  in 
the  ground  in  return  when  they  die.  The 
objection  is  thus  purely  theoretical.  Cut 
grass  and  carry  it  oft"  every  year,  and  see 
how  long  time  will  elapse  ere  it  can  no 
longer  be  cut  until  manure  be  again  applied 
to  the  ground.  Does  not  this  circumstance 
of  itself  show  that  the  dung  dropped  on 
pasture  is  not  entirely  lost;  and  that  the 
land  derives  an  advantage  from  pastur- 
age that  it  can  receive  in  no  other  wav, 
such  as  the  fresh  state  of  the  urine  dis- 
charged upon  and  absorbed  by  it. 

3874.  I  have  often  thought  that  the 
work-horses  might  be  supported  in  the 
steading,  night  and  day,  upon  cut  grass. 
I  have  tried  the  experiment  myself  twice, 
in  the  hammels,  and  failed  in  both  cases ; 


at  one  time  for  want  of  cutting  grass,  the 
second  cutting  having  entirely  failed  that 
year,  and  the  other  for  want  of  straw  for 
litter.  The  straw  would  have  been  more 
economised  in  the  stable  than  in  the  ham- 
mels; but  the  stable  at  night,  in  summer, 
even  with  open  windows,  ventilators,  and 
no  hay-loft,  is  insufferable  ;  and  I  am  sure 
that  my  stables  were  more  comfortably 
constructed  for  summer  and  winter  use, 
than  most  in  the  country.  The  horses  re- 
quired much  more  straw  to  keep  them  dry 
in  the  hanmiel,  on  cut  grass,  than  on  straw 
and  corn  in  the  stable  in  winter. 

387-5.  Taking  every  untoward  circum- 
stance into  consideration,  they  lead  to  the 
conviction  that  soiling  on  grass,  on  a 
large  scale,  is  impracticable ;  and  until 
early  growth,  as  well  as  a  late  after- 
math and  plenty  of  straw,  are  assured  to 
the  farmer  every  year,  general  soiling 
cannot  be  established,  even  on  a  moderate 
scale.  On  a  small  scale  soiling  might  be 
practised  with  advantage,  and  it  behoves 
every  small  farmer  to  make  his  grass  go 
as  far  as  possible. 

3876.  Where  winter  tares,  crimson 
clover,  lucerne,  or  sainfoin,  and  at  least 
two  cuttings  of  red  clover,  can  be  cer- 
tainly secured,  as  in  the  south  of  England 
they  may  be,  in  most  seasons,  soiling  of 
cattle  and  horses  may  be  conducted,  not 
without  trouble,  for  the  cutting  of  green 
forage  and  carrying  it  to  the  steading  is  at- 
tended with  much  labour,  but  with  advan- 
tage to  the  manure  heap,  as  well  to  fatten- 
ing cattle  as  work-horses  ;  but  the  system 
cannot  be  systematically  carried  on  in 
Scotland,  for  want  of  a  regular  supply  of 
green  forage.  Winter  tares  rarely  survive 
the  winter  with  a  sufficiency  of  plants  to 
make  a  crop.  Lucerne  is  too  delicate,  and 
so  is  the  crimson  clover.  Winter  rye  has 
been  proposed,  and  it  withstands  the 
winter  very  well,  and  would  perhaps  be 
fit  to  cut  in  May:  but  stock  are  not  fond 
of  the  herbage  of  the  cereal  plants.  The 
Italian  ryegrass  makes  an  earlier  start,  in 
spring,  than  any  forage  plant  we  have; 
and,  in  some  situations,  it  may  be  cut  by  the 
end  of  May,  and  the  first  cutting  would 
continue  until  the  red  clover  was  ready 
in  June.  In  the  former  ]iart  of  the 
year  it  might  supply  green  forage,  and 
also  later,  with  due  attention  for  its  pro- 
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diictioQ.  In  Scotland,  tlie  difficulty  of 
8oiiin<T  comniences  in  August,  when  tlie 
second  cutting  of  red  clover  fails;  and, 
even  when  it  does  not  entirely  fail,  the 
crop  is  too  light  to  give  an  adeijuate 
cutting  for  a  length  of  time.  The  Italian 
ryegrass  should,  therefore,  come  in  ahso  at 
that  season,  in  case  of  the  failure  of  the 
red  clover  ;  but  it  cannot  last  during  the 
autumn  when  the  cold  nights  commence  in 
September,  and  certainly  cannot  be  de- 
pended on  until  the  turnips  are  ready. 
Tares  might  come  in  at  this  season,  but 
they  grow  so  fast  then  that  portions  sown 
at  successive  periods  run  their  courses 
to  seed  faster  than  they  can  be  con- 
sumed ;  and  towards  the  latter  end  of  the 
autumn  they  are  unfitted  as  a  forage  plant. 
Perhaps  the  maize,  or  Indian  corn,  as  it  is 
more  commonly  called,  might  be  sown  at 
such  a  season,  according  to  its  early  or 
late  nature,  as  to  aflord  a  good  cutting 
of  herbage  late  in  autumn,  until  the  turnips 
are  ready  for  use.  Although  the  nuiize 
may  be  regarded  as  a  cereal  plant,  its  herb- 
age is  more  j)alatable  to  stock  than  that 
of  other  grain  plants,  on  account  of  the 
large  proportion  of  saccharine  matter  it 
contains. 

3S77.  Grass  is  cut  with    the  common 


Fig.  322. 
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h,  is  made  either  curved,  to  suit  the  sweep 
of  the  instrument  by  the  arms  round  the 
body,  as  in  the  figure,  or  straiglit — and  the 
suitableness  of  both  for  work  you  fshall 
learn  when  we  come  to  consider  harvest- 
work.  The  curved  sned  is  usually  made 
of  willow,  which,  being  so  shaped  in  hot 
water,  retains  its  shape  on  becoming  cold. 
Another  form  of  sned  is  that  of  the  cradle, 
which  consists  of  two  pieces  of  wood,  one 
inserted  into  the  other.  Bent  sneds  cost 
from  Is.  3d.  to  Is.  6d.  each,  straight  ones 
Is.  each.  The  straight  are  made  of  any 
sort  of  wood ;  I  have  seen  good  ones  of 
larch. 

3878.  Scythes  are  of  various  kinds : 
the  common  kind  keeps  its  edge  but  a  short 
time,  and  in  the  long  run  is,  I  believe, 
more  expensive  than  the  patent  kind, 
which  consists  of  a  steel  plate  with  two 
flat  rods  of  iron,  riveted  on  one  of  its 
edges,  and  which  plate  w-ill  continue  to  cut 
keenly  until  it  is  worn  to  the  back.  The 
length  of  the  blade  of  scythes  varies  from 
28  inches  to  46  inches,  and  the  price  of  the 
common  kind  varies  between  these  lengths 
from  2s.  4d.  to  3s.  3d.  each,  and  the  patent 
from  3s.  2d.  to  4s.  8d.  each.  There  are, 
besides  these,  other  kinds  termed  crotcUy 
labelled,  and  extra-warranted  scythes. 

3879.  The  blade  of  a  scythe  is  mounted 
in  this  manner:  —  the  sned  is  furnished 
with  an  iron  ring  at  the  end  o,  fig.  322,  to 
which  the  blade  is  attached  ;  the  projecting 
stud  at  the  but-end  of  the  blade  is  embed- 
ded flush  into  the  sned,  by  taking  away  a 
portion  of  the  wood  ;  and  the  ring  is  then 
slipped  over  it,  and  held  tight  in  its  posi- 
tion by  an  iron  wedge,  driven  between  the 
ring  and  the  sned.  The  peculiar  position 
which  the  blade  beai-s  to  the  sned  is  de- 
termined by  setting  off  the  length  of  the 
blade  a  r,  along  the  sned  from  a  to  rf, 
which  is  the  place  for  the  handle  of  the 
right  hand,  and  tl>e  same  length  from  d 
to  c  fixes  the  point  of  the  scythe,  so  that  a 
d  c  forms  an  etjuilateral  triangle  ;  the  blade 
standing  at  an  angle  of  (iO°  with  the  sued. 
Theory  would  advise  the  placing  of  the 
plane  of  the  blade  parallel  with  the  ground, 
when  the  scythe  is  held  for  cutting  ;  but 
practice  requires  the  cutting  edge  io  be  a 
little  elevated  from  the  ground,  and  above 
the  back  of  the  blade  which  sweeps  along 
the  surface  of  the  ground  ;  and  the  reason 


SOILING  STOCK  ON  FORAGE  PLANTS. 


193 


Fig.  323. 


for  keeping  the  edge  elevated  is,  that  it  is 
apt  to  run  into  the  ground  when  swung 
parallel  with  it,  and  the  scythe  is  worked 
with  greater  labour,  as  the  stems  of  the 
plants  are  cut  by  the  blade  at  riglit  angles 
against  them  ;  whereas,  on  the  edge  being 
set  upwards,  it  cuts  the  stems  easily  in  an 
oblique  direction.  The  blade  is  still  fur- 
ther secured  in  its  position  by  the  grass- 
nail  y,  which  is  hooked  by  one  end  into  a 
hole  in  the  blade,  and  nailed  through  an 
eye  by  the  other  end  to  the  sned  ;  the  great 
use  of  this  nail  being  to  prevent  the  cut 
plants  becoming  entangled  between  the 
blade  and  the  sned.  The  left- 
hand  handle  e  is  placed  to  suit 
the  convenience  of  the  work- 
man, the  usual  distance  from 
the  right  hand  one  being  the 
length  of  his  arm  from  the 
elbow  to  the  points  of  the 
fingers. 

3880.  Scythes  are  sharped 
with  strickles  and  stones.  The 
strickles,  fig.  323,  are  made  of 
fine  sand  embedded  in  an  ad- 
hesive medium,  spread  on  the 
surface  of  a  piece  of  square  or 
flat  wood,  1 5  inches  long,  hav- 
ing a  handle,  and  cost  6d. 
each.  They  are  used  to 
smoothen  the  edge  after  the 
stone,  and  serve  of  them- 
selves, for  a  time,  to  keep  the 
edge  keen  ;  and  are  always 
carried  at  the  upper  end  of  the  sned  at  b, 
fig.  322,  by  a  T-headed  nail  a,  and  spike 
b,  fig.  323.  . 

3881.  Scythe-stones,  fig.  324,  are  14  or 
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1 5  inches  long,  taper- 
ing in  shape,  and  of 
sutficient  thickness  to 
fill  the  grasp  of  the 
hand.  They  are  either 
of  a  round  form,  a,  or 
square,  b,  and  are 
composed  of  the  same 
sort  of  sandstone  as 
grindstones  are,  and 
cost  4d.  each.  They 
are  only  occasionally 
used  at  the  landings, 
to  set  a  new  edge  on 
the  blade. 


3882.  On  using  the  scythe  to  cut  a 
forage  crop  with  the  greatest  ease  to  the 
workman,  a  narrow  swathe  should  be  taken 
at  each  stroke  of  the  scythe,  as  also  a 
short  sweep.  To  meet  both  these  condi- 
tions, the  blade  of  the  scythe  should  be 
short. 

3883.  Green  forage  should  always,  if 
possible,  be  cut  in  a  dry  state,  and  should 
not  be  long  cut  before  being  used,  nor  lie 
long  in  the  field  before  it  is  carried  home. 
When  obliged  to  be  cut  in  a  damp  state,  it 
may  lie  a  while  in  the  swathe  to  let  the 
water  evaporate,  which  it  will  do  in  warm 
weather  even  in  a  damp  day. 

3884.  Green  forage  is  given  to  cattle 
and  horses  in  the  natural  state,  or  mixed 
with  straw  or  hay.  When  in  a  very  damp 
state,  a  mixture  of  either  will  tend  to  pre- 
vent fermentation  in  the  green  food.  When 
hay  and  forage  are  mixed  together  in  equal 
parts,  the  mixture  makes  an  excellent 
fodder  for  fattening  cattle.  Such  a  mix- 
ture is  much  used  in  Holland  for  horses, 
whether  employed  in  the  field  or  on  the 
road. 

3885.  The  clover  crop  growing  closely 
together  prevents  the  growth  of  weeds 
amongst  it,  an  occasional  field  thistle  only, 
or  broad-leaved  dock,  maintaining  its  ex- 
istence. But  one  of  that  class  of  parasiti- 
cal pests,  the  dodders,  sometimes  annoys 
the  crop  to  a  considerable  extent.  The 
species  which  annoys  the  clover  has  been 
named  the  Cusciita  Tri/olii,  the  clover 
dodder ;  and  its  nature  and  habits  are 
precisely  the  same  as  that  which  attacks 
the  flax  plant,  as  already  described  in 
(3117.)  Professor  Henslow  well  describes 
the  clover  dodder  as  resembling  "  fine 
closely-tangled  wet  catgut."  Of  the  ef- 
fects of  the  Orohanche  major  and  minor, 
the  greater  and  less  broom-rape,  another 
parasitical  pest  to  the  clover  in  Flanders, 
Dr  Radcliff'e  says,  "  The  moment  it  estab- 
lishes itself  at  the  root,  the  stem  and  leaf 
of  the  clover,  deprived  of  their  circulating 
juices,  fade  into  a  sickly  hue,  which  the 
farmer  recognises,  and,  with  true  Flemish 
industry,  roots  up,  and  destroys  the  latent 
enemy.  If  this  be  done  in  time,  and  with 
great  care,  the  crop  is  saved  ;  if  not,  the 
infected  soil  refuses  to  yield  clover  again 
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for  many  years."*  And  such  weeding 
requires  very  great  care;  for,  if  a  part  of  a 
stem  or  one  seed  is  left  in  the  ground,  the 
pest  will  rise  again,  and  renew  its  de- 
structive attack. 

3886.  The  crop  of  clover  varies  much, 
according  to  the  nature  of  the  season.  In 
a  wet  warm  one  it  is  very  bulky ;  in  a 
dry  one  much  lighter,  but  more  nutritious. 
A  crop  of  clover  is  a  great  one  if  it  yield 
800  stones  of  hay,  of  22  lb.  each,  equal  to 
2  tons  18  cwt.  104  lb.  the  acre;  and  as 
Dr  R.  D.  Thomson  states,  that  100  of  hay 
is  equivalent  to  387^  of  grass,t  it  follows 
that  such  a  crop  of  clover  should  weigh  8 
tons,  16  cwt.  88  lb.  the  acre.  The  second 
cutting  is  seldom  as  Jieavy  as  the  first, 
though  in  some  seasons  it  is.  and  even 
heavier;  but  if  we  assume  the  two  cuttings 
to  yield  16  tons,  the  quantity  will  not  be 
under  the  mark  in  most  seasons.  But  in 
some  seasons  a  third  cutting  is  obtained; 
and  when  that  is  realised,  it  is  very  nutri- 
tious, though  not  so  bulky  as  either  of  its 
predecessors.  It  is  rare  that  three  abun- 
dant crops  of  clover  are  obtained,  and  still 
more  rare  that  they  all  fail. 

3887.  Clover  will  thrive  in  every  kind 
of  soil,  and  hence  the  general  usefulness  of 
the  plant;  but  its  favourite  soil  is  a  deep 
well-limed  clay  loam. 

3888.  *'  In  the  management  of  the  clorer  crop," 
says  Dr  Eladcliffe,  "  the  Flemings  are  most  suc- 
cessful, especially  in  the  division  from  Waer- 
eghem  to  Courtrai;  indeed,  upon  the  cultivation 
of  this  plant  hinges  apparently  the  whole  of  tbe 
farmers'  prosperity  ;  it  is  here  and  everywhere, 
except  where  vetches  are  sown,  the  summer  sup- 
port of  all  his  stock.  Here  are  very  few  pastures. 
The  clover,  cut  and  carried  to  well-littered  stalls, 
becomes  an  abundant  source  of  manure  of  two 
descriptions,  and  thus  the  cattle  are  made  pro- 
fitably subservient  to  the  production  of  their  own 
nourishment.  The  luxuriance  of  the  clover  is 
surprising,  but  doubly  so  when  you  inquire  the 
quantity  of  seed  sown.  In  Ireland,  for  a  soiling 
crop,  we  cannot  be  secure  of  a  good  one  from 
less  than  174  '^-  to  the  statute  acre  ;  but  in 
Flanders,  the  usual  quantity  is  6^  lb.  to  the 
acre.  Can  it  proceed  from  the  reduced  quantity  of 
seed!  Whence, then,  the  superiority  of  the  crop? 
Mo — for  if  even  by  the  reduced   quantity  upon 


our  common  culture,  we  shall  fail — it  is  to  be 
accounted  fur  in  the  fine  preparation,  and  extra- 
ordinary cleanliness  of  the  Flemi?h  husbandry. 
The  ground  is  repeatedly  ploughed,  and  well- 
manured  ;  no  weed  is  suffered  to  exist,  and  the 
clover  plant  can  tiller  uninterruptedly,  and  pos- 
sess itself  of  the  entire  surface."  J 

3889.  It  is  a  well-ascertained  fact  in  hus- 
bandry, that  when  the  clover  plant  hax  been 
frequently  cultivated  on  the  same  ground,  it  not 
only  fails  to  produce  as  heavy  a  crop  as  it  did 
before,  but  it  ceases  to  appear.  When  a  failure 
takes  place,  the  land  is  said  to  be  clover-tick, 
and  explanations  on  scientific  principles  have 
been  given  of  the  phenomenon  ;§  but  the  failure 
has  evidently  no  connexion  with  the  kind  or 
quantity  of  manure  employed,  since  it  most  sen- 
sibly occurs  in  the  neighbourhood  of  large  towns, 
where  the  four-course  rotation  is  followed,  where 
the  land  is  heavily  manured  with  extraneous 
matters  in  addition  to  the  farmyard  dung,  and 
where  bone-dust  is  but  scantily  applied  as  a 
manure.  The  crop  has  been  recovered  in  some 
localities,  as  in  the  neighbourhood  of  Dundee, 
by  extending  the  members  of  the  rotation  of 
cropping,  and  making  the  repetition  of  the  clover 
less  frequent  along  with  the  same  kind  and  quan- 
tity of  manures  as  were  formerly  employed. 

3890.  Mr  Keene,  in  his  pamphlet  on  the  Forty 
Days'  Maize,  has  this  observation  on  the  failure  of 
the  crimson  clover  in  England  : — "  The  reason," 
he  says,  "  for  its  succeeding  so  rarely  in  Eng- 
land is,  that  the  cleanttd  teed  only  is  tuvn ; 
whereas  I  sow  it  with  the  rough  pellicle  as 
gathered.  This  pellicle  seems  to  act  as  a  protec- 
tion to  the  young  plant  till  it  gets  strength.  The 
clean  seed  sometimes  rises  as  well  as  the  rough, 
but  it  invariably  drops  ofi"  in  strength,  and  very 
often  tlie  whole  disappears  as  completely  as 
though  none  had  been  put  into  the  ground; 
whereas  the  same  seed,  not  cleansed,  sown  along- 
side, has  resisted  the  cold  temperature  of  the 
soil,  and  turned  out  vigorous  plants. ''H  The  rea- 
sons assigned  by  the  writer  may  not  account 
for  the  failure,  but  the  fact  that  rough  seeds 
never  failed  to  grow  is  valuable,  and  may  lead 
to  the  adoption  of  the  practice  of  sowing  the  red 
clover  in  its  rough  capsule,  and  of  thereby  sav- 
ing the  troublesome  process  of  depriving  it  of 
its  husk.  The  hint  is  worthy  of  a  trial  by  all 
cultivators,  but  especially  by  those  who  raise 
clover  seed. 

3891.  In  regard  to  the  value  of  green  food  to 
stock,  Boussingault  observes,  that  "  breeders 
have  long  suspected  that  green  fodder  is  more 
nutritious  than  dry;  that  grass,  clover,  &.C.,  lose 
nutritious  matter  by  being  made  into  hay.  That 
the  tiling  is  so  in  fact  appears  to  have  been  de- 
monstrated by  a  skilful  agriculturist,  M.  Perrault 


•  Radcliffe's  Agriculture  of  Flandcrf,  p.  61. 
+  Thomson's  Besearchet  in  the  Food  of  Animals,  p.  71. 
I  Radcliffe's  Agriculture  of  Flandert,  p.  59. 
Johnston's  Leeturet  on  Agricultural  Cketnistrj/,  2d  edition,  p.  85-8. 
,i  Fact*  for  Farmert.  p.  9. 
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de  Jotemps,  who  found  tliat  9  lb.  of  green 
lucerne  were  quite  equal  in  foddering  sheep  to 
3.3  lb.  of  the  same  forage  made  into  hay;  whilst 
he  at  the  same  time  ascertained  that  9  lb.  of 
green  lucerne  would  not,  on  an  average,  yield 
more  than  2.02  lb.  of  hay.  In  allowing  each 
sheep  3.3  lb.  of  lucerne  hay  as  its  ration,  conse- 
quently, it  was  as  if  the  animal  had  had  14.34,  or 
more  than  14|  lb.  of  the  green  vegetable  for  its 
allowance.  These  practical  facts  are  obviously 
of  great  importance :  they  prove  beyond  the 
shadow  of  doubt  that  the  belief  of  agriculturists 
in  general,  as  to  the  immense  advantages  of  con- 
suming clover  and  lucerne  as  green  meat,  is  well 
founded.  Nor  is  this  all;  it  is  not  merely  the 
absolutely  greater  feeding  value  of  the  crop 
green,  than  of  the  crop  dried  and  made  into  hay. 
There  is  further,  the  saving  of  expense  in  making 
the  hay;  and  still  further,  the  escape  of  all  risk 
from  lo.-^s  through  bad  weather  during  the  process, 
by  wliich  that  which  was  valuable  fodder  but  a 
few  days  before,  may  become  fit  only  for  the 
dunghill."  * 

3892.  "  A  comparative  experiment,  made  at 
Thorserg,  on  the  relative  advantages  of  grazing 
with  the  tether,  and  stall-feeding,  gives,"  says 
Von  Thaer,  the  following  results  : — Four  cows, 
ita/^ /(?(/,  during  twelve  days,  gave  1110  lb.  of 
milk;  extent  of  land  required,  4344  square  yards; 
quantity  consumed,  6144  lb.  of  clover  ;  which 
gives  for  one  cow  a-day,  23g  lb.  of  milk;  ib\ 
square  fathoms;  90^  square  yards;  128  lb. 
clover.  Four  cows,  pastured  by  the  tether,  for 
twelve  days,  gave  950 1  lb.  of  milk;  extent  of 
land  grazed,  3684  square  yards;  which  gives  for 
one  cow  a-day,  194|  lb.  milk;  77 5  square  yards. 
Therefore  the  stall-feeding  consumed  the  produce 
of  660  square  yards  more  than  the  pasturage  by 
tether,  and,  on  the  other  hand,  the  quantity  of 
milk  was  greater  by  1591  lb.  by  the  stall-feed- 
ing. On  estimating  the  milk  that  would  have 
been  yielded  by  the  same  extent  of  land  pastured 
as  stall-fed,  the  result  would  he  that  no  particu- 
lar advantage  is  gained  by  either  side.  The  dung 
was  more  economised  by  the  stall-feeding,  but 
the  mowing  and  carrying  of  the  clover  were  saved 
by  the  pasturage. 

3893.  "  I  have  never  known  cattle  to  be  in- 
jured by  young  clover  mown  before  flowering, 
when  it  was  given  to  them  in  moderation,"  con- 
tinues Von  Thaer.  "  But  if  it  be  given  to  them 
in  very  large  quantities  at  a  time,  when  they  are 
very  eager  for  green  meat,  or  if  they  are  allowed 
access  to  the  place  in  which  it  is  kept,  it  may 
undoubtedly  produce  indigestion,  and  its  conse- 
quence, the  horen  or  blown  (1381.)  Besides,  it 
is  most  economical  to  mow  the  clover  which  has 
put  forth  its  flowers,  because  in  the  week  during 
which  the  flowers  come  out,  the  plant  increases 
in  volume  more  than  it  has  done  for  the  five  weeks 
preceding.  If  a  field  of  clover  be  mown  once  a 
fortnight  during  six  weeks,  and  each  crop  yields 
30  lb.  of  fodder,  making  90  lb.  in  the  whole. 


the  same  extent  of  ground  will  yield  600  lb.,  if 
the  crop  be  mown  only  once  during  the  six  weeks: 
this  has  been  positively  demonstrated  by  a  com- 
parative experiment  expressly  directed  to  this 
subject.  This  is  one  of  the  main  causes  which 
render  the  produce  of  a  given  extent  of  surface 
so  much  greater  when  the  crop  is  mown  than 
when  fed  otf,  the  plants  not  being  allowed  in  the 
latter  case  to  attain  their  full  development.  The 
question  as  to  whether  a  cow  yields  a  greater 
quantity  of  milk  when  pastured  or  stall-fed, leaving 
out  of  consideration  the  greater  or  less  extent  of 
ground  employed  in  feeding  her,  can  never  be 
decided  in  a  general  manner.  The  same  cow 
which  a  pasturage  of  good  quality,  but  not  extra- 
ordinary richness,  will  yield  10  quarts  of  milk  a. 
day,  may,  when  stall-fed,  yield  no  more  than  6 
quarts,  or  as  much  as  14  quarts,  according  as  her 
feed  is  scanty,  or  substantial  and  abundant.  If, 
however,  the  pasturage  be  of  the  richest  and 
most  abundant  description,  so  that  the  cattle  are 
not  able  to  consume  the  whole  of  it,  I  believe 
that  a  cow  will  produce  more  milk  upon  it  than 
upon  the  most  abundant  supply  of  green  food  that 
can  be  given  to  her  in  the  stall.  Trustworthy 
persons  assure  us,  that  certain  cows  fed  upon  the 
best  and  most  milk-produciug  pastures  of  the  low 
countries,  have  given  from  90  lb.  to  100  lb.  of 
milk  a-day,  at  the  time  of  their  greatest  abund- 
ance; and  I  am  not  acquainted  with  any  positive 
instance  of  stall-fed  cows  giving  more  than 
60  lb.  in  the  same  time."+  These  observations 
of  M.  Boussingault  and  Von  Thaer  are  valuable, 
inasmuch  as  no  definite  data  exist  on  kindred 
subjects  in  the  experience  of  our  farmers. 

3894.  A  weevil  named  Apion  flatipes,  about 
Ij  inch  in  length,  with  a  black  shining  body,  atr 
tacks  the  Dutch  or  white  clover  plant,  Trifolium 
repens ;  and  as  this  insect  is  very  common,  the 
cultivators  of  white  clover  would  require  to  be 
on  their  guard  against  it.  J 

3895.  Slugs — Limax  cinereus — devour  the 
broad  leaves  of  red  clover,  Trifolium  pratense, 
particularly  in  damp  weather. 

3896.  The  composition  of  the  green  stems  of 
red  and  white  clover,  is  as  follows :  — 

Red  clover.      Wliite  clover. 


Water, 

76-0 

800 

Starch, 

1-4 

10 

Woody  fibre, 

13-9 

11-5 

Suirar, 

2-1 

1-5 

Albumen,     . 

2-0 

1-5 

Extractive  matter  and 

gum,   3-5 

3-4 

Fatty  n-atter. 

0-1 

0-2 

Phosphate  of  lime, 

I.O 

0-8 

1000 

99-9 

3897.  The  composition  of  the  ash  of  red  and 
white  clover,  rye-grass,  and  Italian  rye-grass 
seeds  is  as  f  Hows,  and  ought  to  have  been  given 
after  (2684.)  :— 


*  Boussingault's  Rural  Econom;/ — Law's  translation,  p.  526. 
+  Thaer's  Principles  0/  Agriculture,  vol.  ii.  p.  710  and  720 — Shaw  and  Johnson's  translation. 
Z  Quarterly  Journal  of  Agriculture,  yol.ix.  ^.  IS. 
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Clover. 

Red  clover. 

White  clover. 

n.ve  grass. 

Itali 

ian  rje  { 

BOUSSIVOAULT. 

SPRENOEL. 

THOMSO.W. 

WAY  AND  OC 

Potash,     . 

3.5-47 

2()-70 

34-00 

803 

J -2-45 

Soda, 

0-(J7 

7-07 

e.34 

2-17 

3-.08 

Lime, 

.       .  3i'H0 

3709 

25-72 

6.50 

9-95 

Magnesia, 

!!-40 

4-4.5 

3-34 

4-01 

2-23 

Oxide  of  iron,  alumina, 

&c.,        0-40 

0--2() 

2-77 

0-36 

0-78 

Pliosphoric  acid. 

!i-40 

8-80 

5-53 

12-51 

6-34 

Sulpliuric  acid. 

;5-3:i 

5-98 

3-86 

282 

Chlorine, 

3-47 

4-86 

2-31 

227 

Silica,       . 

706 

4-85 

16-13 

64-67 

59-18 

100-00 


10000 


Percentage  of  ash  in  the  dry  state,  7 '70 


7-48 


100-00 
9-13' 


98-05 
5-89 1 


100-00 

6-.97 


3898.  The  clover,  or  trefoil,  is  cultivated  in 
China.  "  After  the  last  crop  of  rice  has  been 
gathered  in,"  says  Mr  Fortune,  "  the  ground  is 
immediately  ploughed  up  and  prepared  to  receive 
certain  hardy  green  crops,  such  as  clover,  the  oil- 
plant, and  other  varieties  of  the  cabbage  tribe. 
The  trefoil,  or  clover,  is  sown  in  ridges  to  keep 
it  above  the  level  of  the  water,  which  often  covers 
the  valleys  during  the  winter  months.  When  I 
first  went  to  Chusan,  and  saw  this  plant  culti- 
vated so  extensively  in  the  fields,  I  was  at  a  loss 
to  know  the  use  to  which  it  was  applied,  for  the 
Chinese  have  few  cattle  to  feed,  and  tliose  are 
easily  supplied  from  the  road-sides,  and  unculti- 
vated parts  of  the  hills.  On  inquiry,  1  was  in- 
formed that  the  crop  was  cultivated  almost  ex- 
clusively for  manure.  The  large  fresh  leaves  of 
the  trefoil  are  also  picked,  and  used  as  a  vege- 
table by  the  natives."  § 

3899.  The  method  of  a  part  of  the  manufacture 
of  scythes,  is  so  curious  tliat  I  cannot  forbear 
mentioning  it.  "  In  the  manufacture  of  scythes, 
the  length  of  the  blade  renders  it  necessary  that 
the  workman  should  move  readily,  so  as  to 
hring  every  part  on  the  anvil  in  quick  succession. 
This  is  effected  by  placing  him  in  a  seat  suspend- 
ed by  ropes  from  the  ceiling,  so  that  he  is  en- 
abled, with  little  bodily  exercise,  by  pressing  his 
feet  against  the  block  which  supports  the  anvil, 
to  vary  his  distance  to  any  required  extent."^ 


ON  THE  WASHING  OF  SHEEP. 

3900.  On  the  weather  becoming  mild, 
and  on  the  likelihood  of  its  continuing  so, 
a  pool  should  be  made  in  which  to  wash 
the  sheep,  preparatory  to  their  fleeces 
being  shorn.  The  pool  should  be  made 
in  a  convenient  place  in  a  natural  rivulet; 
and  the  convenience  consists  in  tlie  banks 
of  the  rivulet  shelving,  so  as  to  admit  the 
sheep  being  put  into  the  water  with  little 


effort  on  the  one  side,  and  on  their  walking 
out  of  it  by  themselves  on  the  other.  Should 
the  side  from  which  they  are  put  into  the 
water  be  a  little  steep,  it  is  less  objection- 
able than  having  a  steep  slope  for  their 
exit  from  the  water  on  the  other  side ;  for 
in  the  sheep  struggling  to  get  upon  the 
bank,  even  with  assistance,  when  their 
wool  is  loaded  with  water  and  a  certain 
degree  of  terror  affects  them,  their  wool 
will  become  inevitably  soiled,  and  discom- 
posed against  the  earthy  bank.  When  a 
natural  rivulet  is  awanting,  a  pool  should 
be  constructed  in  a  large  ditch,  and  in 
either  case  the  banks  should  be  covered 
with  clean  sward. 

3901.  The  next  step  is  to  form  a  dam- 
ming across  the  rivulet  or  ditch,  if  it  have 
not  naturally  a  sufficient  depth  of  water 
to  conduct  the  operation  of  washing.  It 
is  better,  however,  to  make  a  pool  than  to 
use  a  naturally  deep  pool,  as  the  water 
will  flow  from  it  quicker  than  the  natural 
current  of  a  deep  pool  will.  The  bottom 
of  the  river  or  ditch  should  be  hard  and 
gravelly,  an<l  the  water  pure,  or  it  will 
not  answer  the  purpose,  as  a  soft  and 
muddy  bottom,  and  dirty  water,  will  soil 
instead  of  cleanse  the  wool.  A  dam- 
ming may  consist  either  entirely  of  a  turf- 
wall  built  across  the  stream,  though  that 
imposes  considerable  labour  and  waste  of 
grass,  or  wiiat  is  better,  with  an  old  door 
or  two  or  other  boarding,  supported  by 
stobs  driven  into  the  bottom  of  the  rivu- 
let, to  bear  the  boarding  against  the  weight 
of  water,  and  the  chinks  at  the  bottom 
and  sides  of  which  are  stopped  with  turf  iu 


*  Johnston's  Lectures  on  A(jricvUuraI  CItemistri/,  2d  edition,  p.  390. 

•f-  Thomson's  liesearches  in  the  Food  of  Animals,  p.  80. 

X  Journal  of  the  Agricultural  Society  of  England,  vol.  ix.  p.  144. 

§  Fortune's  Wanderings  in  China,  p.  65. 

fi  Babbage  On  the  Economy  of  Machinery  and  Manufactures,  p.  27. 
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the  inside.  "When  the  water  accumulates, 
it  falls  over  the  boarding;  and  in  construct- 
ing the  dam,  tlie  overflowing  should  be  as 
great  as  to  cause  such  a  current  in  the 
pool  as  to  carry  away  all  impurities,  such 
as  earthy  matter,  greasy  matter,  small 
locks  of  wool,  and  scum,  quickly.  One 
side  of  the  pool  is  occupied  Cy  the  un- 
washed, and  the  opposite  by  the  washed 


i/^^     Fig. 


sheep.  They  are  confined  in  their  respec- 
tive places  by  hurdles,  fig.  40,  or  nets, 
fig.  44.  To  prevent  the  sheep  taking  the 
water  of  themselves,  which  they  are  apt 
to  do  when  they  see  others  in  before  them, 
the  fence  should  be  returned  along  the 
sides  of  the  pool  as  far  as  the  men  who 
wash  the  sheep  take  up  their  stations. 
Fig.  325  brings   out  all  the  particulars, 

325. 


SHEHP  WASHING. 


where  the  damming  a  a,  by  means  of  doors 
and  stobs,  is  seen  to  retain  the  water 
until  it  overflows.  The  net  on  each  side 
of  the  pool  is  returned  far  enough  down 
both  sides.  The  water  is  seen  to  take  the 
men  to  the  proper  depth  of  the  haunches. 

3902.  Everything  being  thus  ready  at 
the  pool,  the  sheep  are  prepared  for  the 
washing.  The  tups  are  washed  first,  either 
the  day  or  the  week  precediug  the  rest  of 
the  flock,  and  the  shepherd  himself  per- 
forms the  operation  with  an  assistant,  to 
hand  each  slieep  to  him  in  the  water.  The 
lambs  not  being  washed,  they  are  tempor- 
arily separated  from  their  mothers,  and 
left  in  a  court  of  the  steading  until  the 
"washing  is  finished,  to  save  trouble  with 
them  at  the  pool.  When  the  flock  is  not 
very  large,  and  the  work  can  be  done  in 
the  course  of  three  or  four  hours,  the  ewes, 
hoggs,  and  dinmonts,  when  these  latter 
are  retained  on  the  farm,  are  all  taken 
to  the  pool  in  a  lot.  They  should  be 
driven  to  it  gently,  not  to  create  a  heat  on 
them  when  about  to  be  put  into  the  water. 
The  ewes  are  troublesome  to  drive,  being 
in  constant  search  of  their  lambs  and  bleat- 


ing incessantly;  but,  notwithstanding  the 
annoyance,  they  should  not  be  dogged,  but 
rather  get  plenty  of  time  upon  the  route, 
which  should  be  chosen  free  of  dust  or 
mud, 

3903.  The  men  who  are  to  wash  pre- 
pare themselves  by  casting  their  coats, 
rolling  the  sleeves  of  their  shirts  up  to  the 
shoulders,  and  putting  on  old  trousers 
and  shoes  to  stand  in  the  water.  The  men 
should  not  be  barefooted,  as  they  will  not 
be  able  to  witlistand  the  struggling  of  the 
sheep  with  steadiness  and  firmness.  The 
shepherd  and  other  two  ploughmen  are 
quite  suSicient  to  wash  a  large  number  of 
sheep  thoroughly ;  but  if  the  stream  be 
broad,  another  may  be  required  to  save 
time  in  handing  the  sheep  from  man  to 
man.  The  three  men  are  represented  in 
fig.  325,  e  being  the  shepherd,  and  the 
last  man  to  handle  the  sheep,  and  d  and  c 
are  his  assistants.  At  least  two  other  men 
are  required  to  catch  the  sheep  fur  the 
washers,  of  whom  one  is  seen  at  b.  On 
this  occasion  the  men  receive  bread  and 
cheese  and  ale,  and  also  a  dram  of  spirits 
as   a  safeguard  against  being  chilled  on 
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standing  in  the  water.  The  materials  are 
seen  at  h,  where  the  Jog  keeps  watch  ;  he 
Las  no  occasion  to  work,  but  should  be 
present  in  case  of  an  outbreak  occurring. 
Some  stimulant,  as  good  spirits,  is  requisite 
for  Mien  who  stand  for  hours  with  the 
lower  half  of  their  body  chilled  in  the 
water,  and  the  njiper  half  heated  by  the 
work.  If  they  had  on  long  fishermen's 
boot5  they  would  less  require  the  fillip. 

3004.  The  icaskinp  is  performed  in  this 
way : — While  the  three  washers  are  taking 
up  their  positions  in  the  water,  the  two 
catchers  are  capturing  a  sheep.  The  catch- 
ing is  fatiguing  work, and, to  make  it  easier, 
the  fold  should  be  made  as  small  as  to  con- 
tain the  sheep  easily.  A  sheep  is  caught, 
and  is  presented  as  at  b  to  the  first  washer 
c,  who  takes  it  into  the  water,  and,  allow- 
ing the  wool  to  become  saturated  with  it, 
turns  the  sheep  over  on  its  back,  keeping 
up  the  head,  by  taking  a  hold  of  the  wool 
of  the  uear  cheek  with  his  left  hand,  and 
the  arm  of  the  off  fore-leg  with  the  right. 
With  this  hold  he  dips  the  sheep  up  and 
down,  from  and  to  him,  rolling  it  over 
from  one  side  to  the  other  slowly,  and 
causing  the  wool  to  wave  backwards  and 
forwards,  as  if  rubbing  it  against  the  water. 
These  motions  are  easily  effected,  the 
sheep  feeling  light  in  the  water.  In  this 
operation  the  water  becomes  very  turbid 
about  the  sheep,  and  he  continues  it  till 
the  water  clears  itself,  when  he  hands  the 
sheep  to  the  next  washer  d,  who  stands  in 
the  middle  and  higher  up  the  stream. 
Whenever  c  gets  quit  of  one  sheep,  another 
should  be  ready  by  the  catchers  for  him 
to  receive  into  the  water.  The  second 
washer  </  holds  and  manages  each  sheep 
he  receives  from  the  first  washer  in  the 
same  manner,  and  then  hands  it  to  the 
shepherd  e,  who  stands  towards  the  mar- 
gin and  still  a  little  higher  up  the  stream, 
and  is  immediately  ready  to  take  another 
sheep  from  the  first  man.  It  is  the  duty 
of  the  shepherd  to  ascertain  if  the  skin  of 
the  sheep  is  cleansed,  and  everv  impurity 
removed  from  the  wool.  The  position  of 
the  sheep  on  its  back  is  favourable  for  the 
rapid  descent  of  earthy  matter  from  the 
longer  part  of  the  wool.  Wherever  he 
feels  a  roughness  upon  the  skin,  he  washes 
it  off  with  his  hand,  and  clots  upon  the 
wo(d  he  rubs  out.  The  bellv,  groins, 
.  breast,  and  round  the  head,  be  scrubs  with 


the  hand.  Being  satisfied  that  the  sheep 
is  clean,  he  dips  it  over  the  head  while 
turning  it  to  its  natural  position,  when  it 
swims  ashore,  and  gains  the  bank  at  ^. 
On  coming  out  of  the  water  it  walks  feebly, 
its  legs  stairgering  under  the  weight  of  the 
dripping  fleece;  in  a  little,  it  frees  itself 
from  the  water  by  making  the  fleece  twirl 
like  a  mop.  In  the  echelon  form,  in  which 
the  men  stand  in  the  water,  the  sheep  have 
the  opportunity,  when  in  its  dirtiest  state 
in  the  hands  of  the  first  man  c,  to  get  quit 
of  its  impurities  farthest  down  the  stream, 
where  they  flow  away  at  once,  and  do  not 
come  near  the  stations  of  the  other  men. 
The  sheep  being  in  a  comparatively  clean 
state  when  it  reaches  the  second  man  d, 
the  water  in  which  it  is  further  washed, 
cannot  much  affect  that  which  runs  past 
the  first  man  c  ;  and  still  less  will  the 
water  in  which  the  sheep  are  last  washed 
by  the  shepherd  e,  affect  that  near  either 
of  the  other  two  men. 

390.5.  In  this  way  sheep  are  washed  in 
the  Lowlands;  and  from  two  to  three  scores 
may  be  washed  in  an  hour,  according  to 
the  size  of  the  sheep,  the  activity  of  the 
washers,  and  the  supply  of  water.  After 
washing,  sheep  should  be  driven  along  a 
clean  route,  and  be  put  into  a  clean  grass- 
field  having  no  bare  earthy  banks,  against 
which  they  might  rub  themselves.  They 
should  be  kept  perfectly  clean  until  their 
fleeces  are  taken  oft'.  How  long  the  fleece 
remains  on  after  ti)e  washing,  depends  on 
the  state  of  the  weather,  as  the  wool  must 
not  only  be  thoroughly  dry,  but  the  yolk, 
which  the  natural  oil  of  the  wool  is  called, 
must  return  into  it  again  ;  and  further,  the 
new  wool  should  be  risen  from  the  skin 
before  tlie  old  is  attempted  to  be  taken  otf. 
Disregard  to  this  particular  will  make 
good  clijtping  difficult  to  be  accomplished, 
and  it  will  certainly  deteriorate  the  ap- 
pearance of  the  fleece.  Perhaps  8  or  10 
days  may  .^uttice  to  produce  the-e  effects. 
You  need  be  under  no  apprehension  of  the 
fleece  falling  off  when  the  new  growth 
commences,  for  wool  will  remain  for  years 
upon  the  sheep's  back  if  not  clipped  off, 
and  the  sheep  be  free  of  all  manner  of 
disease.  How  many  years  the  fleece  mi^'ht 
continue  to  grow  I  do  not  know,  but  I 
have  seen  a  fleece  upon  the  sheep's  back 
three  years  old.  Lord  Western  exhibited 
Anglo-merinos,  at  the  show  of  the  English 
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Agricultural  Society  at  Oxford  in  1839, 
the  fleeces  of  which  were  of  that  age,  and, 
when  clipped,  weighed  I  believe  20  lb. 
each.  Tlie  lambs  are  restored  to  the  ewes 
immediately  after  the  washing. 

3906.  The  afternoon  is  generally  chosen 
by  shepherds  as  the  period  of  the  day  for 
washing  sheep,  but  I  conceive  that  the 
morning  is  a  better  time,  inasmuch  as  the 
fleece  will  have  become  much  drier  during 
the  day  than  in  the  night  when  the  sheep 
are  washed  in  the  evening,  and  they  must 
feel  uncomfortable  in  the  night  with  a  wet 
fleece. 

8907.  Sheep  are  differently  affected  in 
the  time  of  washing.  Some  disregard  the 
plunges,  and  seem  to  enjoy  them,  giving 
themselves  up  entirely  to  the  will  of  the 
washers  ;  whilst  others  are  in  a  state  of 
great  terror,  struggling  against  every  new 
motion,  and  groaning  in  anticipation  of 
greater  danger.  Soine  are  very  expert  in 
turning  their  backs  upwards,  should  the 
washer  be  off  his  guard  and  dip  them 
too  perpendicularly  down,  and  when  they 
thus  turn  themselves  quickly,  they  ai'e 
apt  to  strike  and  scratch  the  bare  arms  of 
the  washer  with  the  hoofs  of  the  fore-feet. 
I  was  once  amused  by  seeing  a  new  hand, 
though  a  stout  fellow,  thrown  on  his  back 
and  soused  under  water  by  an  old  supple 
ewe  turning  quickly,  and  pushing  herself 
against  his  breast.  He  held  on  by  her  at 
first,  but,  on  finding  he  could  not  regain  his 
feet  on  account  of  her  impetuosity,  he  was 
.  at  length  obliged  to  let  go  his  hold.  To 
make  the  matter  worse  to  him,  he  lost  both 
his  shoes  in  the  struggle. 

3908.  Neither  carse,  dairy,  nor  farms  in  the 
neighbourhood  of  towns,  support  sheep,  and  there- 
fore have  nothing  to  do  witli  wasliing  tliem.  Tiie 
washing  of  slieep  on  pastoral  farms  is  conducted 
on  a  Somewhat  difft;rent  manner  from  what  has 
been  described.  A  natural  deep  pool  in  a  river  is 
selected  for  the  purpose,  or,  failing  this,  a  dam- 
ming is  made  in  the  gully  of  a  rivulet, or  a  pool  is 
dug  in  the  plain  ground  near  a  supply  of  water. 
Wliere  no  river  exists  the  edge  of  a  lake  is 
selected.  A  small  space  is  enclosed  with  hurdles, 
fig.  40,  near  the  edge  of  the  pool;  a  narrow  pas- 
sage fit  to  contain  at  most  2  sheep  and  2  men  in 
breadth,  is  made  from  the  hurdles  to  a  jetty, 
which  projects  into  the  pool,  and  is  5  or  6  feet 
above  the  water— and  from  this  the  sheep  are 
made  to  leap  into  the  water  one  by  one.     On 


leaping  from  that  height,  the  sheep  go  over  the 
head,  and  on  swimming  across  the  pool  reach 
the  dry  land  at  the  opposite  side,  where  another 
enclosure  of  hurdles  is  ready  to  receive  them. 
They  are  thus  treated  several  times  till  they  are 
clean.  Where  the  edge  of  a  lake  is  employed 
for  washing  sheep,  stakes  are  driven  in  the  water 
and  rails  nailed  to  them,  to  form  a  space  of  water 
in  which  the  sheep  are  swum,  after  jumping 
from  the  jetty,  and  land  upon  the  same  shore. 
There  are  store-masters  who  prefer  hand-wash- 
ing to  leaping  and  swimming  them  across  the 
pool.  Merely  with  hand-washing,  and  without 
inverting  their  backs,  I  cannot  see  how  sheep 
can  be  thoroughly  washed,  especially  those  which 
have  been  smeared. 

3.909.  I  have  seen  it  somewhere  stated,  that 
the  more  greasy  the  water  becomes,  in  which 
sheep  are  washed,  the  cleaner  will  the  sheep  be, 
and,  therefore,  it  should  not  be  changed.  1  sup- 
pose that  this  opinion  prevails  generally  in  pas- 
toral districts,  as  I  have  seen  no  means  used 
there  to  let  the  water  flow  off,  except  where  the 
side  of  a  lake  forms  the  washing  pool.  Theore- 
tically, the  opinion  may  be  correct,  as  M.  Ras- 
pail  observes,  that  "when  the  wool  is  washed, 
this  soap,  (the  yolk)  is  dissolved,  and  takes  the 
salts  along  with  it.  Hence  it  follows,  that  the 
water  that  has  been  used  in  this  process  becomes, 
at  each  repetition,  better  adapted  for  the  pur- 
pose." Practically,  however,  the  notion  of 
greasy  and  dirtied  water  washing  wool  better 
than  clean  will  gain  no  converts  from  those  who 
have  used  clean  water  ;  besides,  every  fleece  has, 
or  ought  to  have,  as  much  natural  soap  in  it  as 
will  wash  it  clean  in  clean  water.  No  doubt 
soft  water  will  wash  wool  better  than  hard,  but 
all  river  water,  when  exposed  to  the  air  for  some 
time,  becomes  soft,  unless  it  contain  an  inordi- 
nate proportion  of  lime  or  tannin  ;  but  let  the 
state  of  the  water  be  what  it  may  in  particular 
localities,  there  is  no  doubt  that  wool,  like  every- 
thing else,  is  best  washed  in  clean  water.  A 
greater  probability  attaches  to  what  M.  Raspail 
states,  that  "it  has  been  calculated  that  the  grease 
obtained  from  the  washing  of  wool  in  France 
might  be  sufficient  to  manure  about  370,000 
acres  of  ground."*  In  small  lots  of  sheep,  I 
have  seen  the  wool  clipped  before  it  was  washed. 
The  clipping  on  a  dirty  skin  makes  rough  work, 
but  independently  of  this,  wool  washed  ofi"  the 
sheep's  back  is  deprived  of  its  yolk,  and,  when 
dry,  feels  harsh,  and  is  in  an  unfit  state  tor  cer- 
tain processes  of  manufacture. 

3910.  A  curious  mode  of  washing  sheep  ia 
practised  in  Wiirtemberg.  Advantage  is  taken 
to  make  a  fall  of  water  at  a  sluice  in  a  river,  by 
means  of  a  number  of  spouts  to  convey  the 
water  in  small  broad  rills,  and  let  them  fall  from 
a  height  of  5  or  6  feet  into  the  shallow  water  in 
the  bed  of  the  river.  Or  a  pool  is  dug  out  of  the 
pliiin  ground,  and  water  is  brought  into  it  from 
a  river  or  canal,  by  means  of  a  channel  which 
supplies  the  number  of  spouts  required  for  use 
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in  the  washing  of  the  sheep.  Men  hold  the 
sheep  in  different  postures,  in  the  shallow  water, 
under  the  spouts,  from  which  the  water  falls 
upon  different  parts  of  their  body.  The  water 
first  falls  upon  the  head  and  shoulders,  the  sheep 
being  held  up  upon  its  rump;  it  then  falls  upon 
the  belly,  the  sheep  being  placed  on  its  back;  it 
falls  upon  one  side  and  then  upon  the  other,  the 
sheep  being  placed  upon  either  side;  and  lastly, 
it  falls  upon  the  back,  the  i-heep  standing  in  the 
water.  The  washers  all  the  time  shed  the  wool 
this  way  and  that  with  the  bare  arm,  to  let  the 
water  reach  every  part  of  the  body,  and  not  with 
the  hand,  in  case  its  mani])ulation  should  break 
the  wool.  The  sheep  are  first  rubbed  with  soap 
in  a  trough  in  which  they  are  made  to  stand, 
and  the  cost  of  the  entire  process  is  about  Id. 
a-head.*  I  would  apprehend  that  the  constant 
beating  inflicted  by  the  fall  of  the  water  is  any- 
thing but  serviceable  to  the  sheep. 

3911.  An  interesting  topic  of  investigation  is 
the  ascertaining  the  quality  of  that  substance 
which  is  most  commonly  found  intimately  mingled 
with  the  pile  of  our  fleeces,  which,  on  account  of 
its  yellowness  and  consistency,  its  egg-like  ap- 
pearance, is  aptly  denominated  yolk.  The  in- 
vestigation of  its  properties,  and  of  the  good 
effects  which  it  produces  upon  the  fleece  while 
growing,  is  more  properly  the  business  of  the 
grazier  than  of  the  wool-stapler,  and  he  has  the 
most  abundant  means  of  acquiring  information. 
Hitherto  it  must  be  acknowledged  that  they 
have  been  too  much  neglected;  yet  the  few  facts 
with  which  we  are  furnished  indicate  that,  with- 
out the  assistance  of  yolk,  "  or  the  application  of 
some  other  substance  which  shall  act  as  a  sub- 
stitute for  it,  wool  possessing  tlie  best  qualities 
cannot  be  produced.  The  celebrated  breeds  of 
Berry,  of  Castile,  and  of  Persia,  we  are  informed, 
furnish  the  most  copious  supply  of  yolk,  and  at 
the  same  time  yield  those  valuable  fleeces  which 
are  eagerly  sought  after  by  the  manufacturers 
of  the  countries  where  they  are  shorn,  in  order 
that  they  may  be  able  to  supply  even  distant 
markets  with  the  most  valuable  commodities." 

3912.  The  composition  of  the  yolk  has  not 
been  particularly  analysed,  but  Vauquelin  exa- 
mined the  matter,  and  found  it  to  consist  of  a 
Boap  of  potash,  carbonate  of  potash,  a  little  ace- 
tate of  potash,  lime,  a  very  little  of  muriate  of 
potash,  and  an  animal  matter,  which  imparts  to 
wool  its  peculiar  odour.f  "  The  yolk  being  a 
true  soap,  soluble  in  water,  it  is  easy  to  account 
for  the  comparative  ease  with  which  the  sheep 
that  have  the  natural  proportion  of  it  are  washed 
in  a  running  stream.  There  is,  however,  a  small 
quantity  of  fatty  matter  in  the  fleece,  which  is 
not  in  combination  with  the  alkali,  and  which, 
remaining  attached  to  the  wool,  keeps  it  a  little 
glutinous  notwithstanding  the  most  careful  wash- 
ing." 

3913.  "The  manner  in  which  the  yolk  acta 


upon  the  wool,"  observes  Mr  Luccock,  "is  not 
accurately  known.  Some  have  considered  it  as 
the  superabundance  of  that  substance  which 
forms  the  filament,  and  which  by  some  unknown 
process,  while  the  pile  is  growing,  is  consolidated 
into  a  transparent  mass;  while  others  conclude, 
perhaps  more  reasonably,  that  it  is  a  peculiar 
secretion,  which  exudes  through  the  skin,  and 
by  intermingling  with  the  pile,  renders  it 
soft,  pliable,  and  healthy ;  affecting  it  much  in 
the  same  way  as  oil  does  a  thong  of  leather,  when 
kept  immersed  in  it  and  perfectly  saturated.  A 
very  curious  and  interesting  question  has  been 
asked  respecting  the  mode  in  which  the  wool 
imbibes  the  yolk,  whether  by  means  of  the  root 
alone,  or  also  by  the  pores,  which  it  is  supposed 
may  be  scattered  through  the  whole  length  of 
the  hair.:J: 

3914.  The  medium  quaptity  of  yolk  in  a 
Hereford,  Shropshire,  or  Sussex  sheep,"  says  Mr 
Youatt,  "  is  about  half  the  fleece ;  and  this  is 
the  customary  allowance  to  the  wool-buyer,  if 
the  fleece  has  been  sold  without  washing.  More 
yolk  is  found  on  the  breast  and  neck  of  a  sheep 
than  on  any  other  part  of  the  body,  and  it  is 
there  that  the  finest  and  softest  wool  is  found. 
Softness  of  the  pile  is,  therefore,  evidently 
connected  with  the  presence  and  quantity  of 
yolk.  There  is  no  doubt  that  this  substance 
is  designed,  not  only  to  nourish  the  hair,  but  to 
give  it  richness  and  pliability.  It  what  way  is 
the  growth  of  the  yolk  promoted?  By  paying  more 
attention  than  our  agriculturists  are  accustomed 
to  give  to  the  quantity  and  quality  of  this  sub- 
stance possessed  by  the  animals  which  they  select 
for  the  purpose  of  breeding,  the  quantity  and 
quality  of  the  yolk,  on  which  many  farmers  now 
scarcely  bestow  a  thought,  and  the  nature  of 
which  they  neither  understand  nor  care  about, 
will,  at  some  future  time,  be  regarded  as  the 
very  essential  and  cardinal  points  of  the 
sheep."  § 


ON  THE  SHEARING  OF  SHEEP. 

3015.  After  the  wool  is  dry,  tlie  yolk  re- 
turned into  it,  and  the  fleece  has  indicated  a 
fresh  growth  next  the  skin,  the  sheep  sliould 
be  shorn  of  their  fleeces;  and  they  are 
shorn  in  regular  order,  the  tups  being  first 
shorn,  to  give  the  longer  time  for  the  wool 
to  grow  ere  the  time  arrives  for  selling 
them,  or  letting  them  on  hire  in  autumn; 
then  the  hoggs  and  dinmonts,  if  there  be 
any  of  the  latter,  and,  lastly,  the  ewes. 

39 IG.  A  place  under  cover  should  be 
selected  for  clipping  the  fleeces.  The 
straw-barn,  L,  Plate  II.,  of  the  steading,  is 
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a  suitable  place  for  the  purpose.  The  end 
next  the  chaff-house  r,  between  the  two 
doors,  is  a  good  site  for  the  clij^ping  floor, 
and  the  rest  of  the  barn  contains  the  sheep 
cool  under  cover.  The  clipping  floor  is 
prepared  in  this  vray ; — Let  clean  wheat 
straw  be  strewed  equally  over  the  floor 
two  or  three  inches  thick,  and  then  spread 
thelarge  canvass  barn-sheet  over  it,  ( 1 740,) 
the  edges  of  which  should  be  nailed  down 
tight  to  the  floor.  The  straw  makes  a  soft 
cushion  for  the  knees  of  the  clippers,  as 
•well  as  for  the  sheep.  A  broom  is  required 
to  sweep  the  barn-sheet  cleau,  (1794.) 
Any  other  equally  convenient  place  will 
answer  the  purpose  of  clipping  sheep  as 
well  as  the  straw-barn.  The  barn-floor  and 
•walls,  as  high  as  the  slieep  can  reach,  should 
be  swept  of  dust,  and  some  straw  strewn 
upon  the  floor  for  them  to  lie  clean  upon. 

39]  7.  In  case  of  dew  or  rain  in  the 
morning,  it  is  customary  to  bring  into  the 
barn  as  many  dry  sheep  on  the  previous 
evening  as  the  number  of  clippers  to  be 
employed  will  shear  on  the  ensuing  day. 
It  is  a  custom  for  neighbouring  shepherds 
to  assist  each  other ;  and  though  the  plan 
cannot  expedite  the  entire  sheep-shearing 
of  the  country,  yet  the  emulation  amongst 
a  number  of  men  clipping  together,  expe- 
dites the  shearing  of  the  individual  flock. 
Other  hands  besides  shepherds  are  pressed 
into  the  service  at  this  time.  A  steward 
seldom  clips  sheep,  but  the  art  is  mostly 
possessed  by  the  hedger,  and  if  the  cattle- 
man had  been  a  herd,  he  lends  a  hand. 
Clipping  being  dirty  and  heating  work, 
the  coat  isstripped,  the  hat  and  vest  thrown 
aside,  and  the  oldest  clothes  worn.  Garters, 
or  tight  knee-breeches,  are  irksome  pieces 
of  dress  in  clipping.  It  is  rare  to  see 
knee  breeches  now-a-days,  the  long  trou- 
sers having  superseded  their  use  entirely, 
even  with  elderly  men. 

3918.  The  instrument  by  which  the 
•wool  is  clipped  off  sheep,  is  made  of  steel, 
and  is  named  icool-shears,  which  have  the 
form  as  seen  in  fig.  326.  They  require  no 
particular  description  farther  than  to  ex- 
plain that  the  bend  or  bowl,  a,  which  con- 
nects the  two  blades,  acts  as  a  spring  to 
keep  the  blades  separate,  and  it  is  the 
pressure  of  the  hand  on  each  side  of  the 
handle  6,  which  overcomes  the  spring  and 
brings  the  blades  c  together.     Some  wool- 


shears  have  additional  springs  between  the 

handles  b  to  separate  the  blades  more  for- 

Fis.  3-26. 
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cibly,  but  are  not  so  agreeable  to  the  hand 
as  the  simple  round  Spring  a.  The  spring 
a  is  sometimes  made  too  strong,  and  tires 
the  hand,  to  relieve  which  a  piece  of  cord 
is  -wound  loosely  round  the  handles. 
Strong-springed  shears  are  most  easily 
•worked  if  held  near  the  blades ;  but  the 
sharp  backs  of  these  soon  hurt  the  hand. 
When  not  in  use,  and  when  carried,  the 
blades  are  held  together  at  their  points  by 
a  ring  of  leather.  A  ragstone  is  used  to 
sharpen  wool-shears.  The  cost  of  shears 
is  from  2s.  6d.  to  3s.  6d.  each,  and  of 
ragstones  4d.  per  lb.  A  shepherd  re- 
quires two  or  three  pairs  of  small  shears 
for  jobs,  and  he  only  uses  the  large  shears 
for  shearing. 

3919.  The  object  of  washing  the  sheep 
perfectl}'  clean,  is  apparent  at  shearing;  for 
if  not  clean,  the  shears  grate  upon  the  dirt 
and  make  bad  work ;  and  for  this  the 
shepherd  alone  is  to  blame  who  had  the 
sheep  last  through  hands  in  the  water, 
and  the  charge  of  them  afterwards  on  the 
pasture. 

3920.  The  shears  are  used  in  a  particu- 
lar manner,  to  be  safe  alike  to  the  fleece 
and  the  skin  of  the  animal.  The  essential 
particular  ever  to  be  attended  to  in  clip- 
ping, is  to  keep  the  points  ahcaps  clear  of 
the  skin;  for  if  they  rest  upon  it,  they  will 
inevitably  either  nm  into  it,  or  make 
a  large  gash  in  it  before  the  clipper  is 
aware  of  the  mischief  he  is  doing.  This 
is  an  error  commonly  committed  by  new 
clippers,  by  holding  the  hand  too  high  above 
the  wool,  and  is  a  great  oflence  in  any  expe- 
rienced clipper.  The  sure  way  of  avoid- 
ing tills  serious  injury  to  sheep,  is  to  rest 
only  the  broad  part  of  the  blades  of  the 
shears  upon  the  skin;  in  which  position, 
with  the  skin  drawn  a  little,  not  too  tight, 
by  the  left  hand,  the  shears  slide  upon  it 
with  a  hold  of  the  wool  with  their  points, 
which  are  never  brought   nearer  than  an 
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inch  apart,  while  the  clips  are  made  short 
and  frequent.  The  form  of  the  sheep's  body 
being  round,  tlie  shears  shoukl  not  make  so 
long  a  clip  as  to  bring  the  poin ts of  tlie blades 
together  at  every  stroke,  for  if  they  do,  they 
will  cut  the  wool  with  their  points  at  a  con- 
siderable elevation  above  the  skin,at  a  point 
in  advance  of  the  place  where  the  broad 
part  is  cutting  close  to  the  skin;  the  wool, 
in  fact,  would  be  cut  in  two  places  at  once. 
F«?r^Vshort  clips,  no  doubt,  make  slow  work, 
but  rather  have  slow  work  safely  done, 
than  hasty  slashing  with  injury  to  the  wool. 


Experience  will  teach  you  how  to  make 
longer  clips  effective,  when  you  know  hovr 
to  n)anage  the  shears  dexterously,  but  at 
all  times  short  clips  are  the  safest  mode  of 
using  the  shears. 

3921.  Clipping  is  done  in  this  way: 
Whenever  a  sheep  is  caught  in  the  barn, 
the  straw  or  bits  of  plants  on  the  wool,  or 
dirt  on  the  hoofs,  should  be  picked  off  be- 
fore it  is  taken  to  the  barn-sheet.  Clipping 
consists  of  three  stages,  the  Jirst  of  which 
is  represented  in  fig.  327.     After  setting 


Fig.  327. 


THE  FIRST  STAGE  OF  CLIPPING  A  SHEEP. 


the  sheep  on  its  rump,  and  on  the  supposi- 
tion that  the  clipper  is  a  right-handed 
man,  he  rests  on  his  right  knee,  and  leans 
the  back  of  the  sheep  against  his  left  leg 
a, bent.  Taking  the  shears  in  his  riyht  hand, 
and  holding  up  the  sheep's  mouth  with  his 
left,  he  first  clips  the  short  wool  on  the 
front  of  the  neck,  and  then  passes  down 
the  throat  and  breast  between  the  fore-legs 
to  the  belly.  Then  placing  the  fore-legs  b 
under  his  left  arm  c,  he  shears  the  belly 
across  from  side  to  side  down  to  the  groins. 
In  passing  down  thehelly  and  groin,  where 
the  skin  is  naturally  loose,  while  the  shears 
d  are  at  work,  the  palm  of  the  left  hand  e 
pulls  the  skiu  tight.     The  scrotum  /  is  then 


bared,  then  the  inside  of  the  thigl.s  g  g, 
and,  lastly,  the  sides  of  the  tail  //.  Tiiese 
are  all  the  parts  that  are  reached  in  this 
position.  For  the  clipping  of  these  jiarts 
small  shears  suffice;  and  as  the  wool  there 
is  short,  and  of  a  detached  character,  it  is 
best  clippeil  by  the  points  of  the  shears, 
as  carefully  held  close  like  d. 

3022.  Fig.  328  represents  the  srcond 
stage  of  clipping.  Its  position  for  the 
sheep  is  gained  by  first  relieving  its  fore- 
legs A  from  their  position  in  fig.  327.  and, 
gently  turning  the  sheep  upon  its  far  side, 
while  he  himself,  resting  on  both  knees, 
support/j  its  far  shoulder  upon   his    lap. 
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You  may  always  rely  upon  this  fact — 
the  more  a  sheep  feels  at  ease,  the  more 
readily  it  will  lie  quiet  to  be  clipped.  Sup- 
porting its  head  with  his  left  hand,   the 


clipper  first  removes  the  wool  from  behind 
the  head,  then  around  the  entire  back  of 
the  neck  to  the  shoulder-top.  He  then 
slips  its  head  and  neck  a  under  his  left 


Fig.  328. 


-^^■ 


THE  SECOND  STAGE  OF  CLIPPING  A  SHEEP. 


arm,  g^  and  thus  having  the  left  hand  at 
liberty,  he  keeps  the  skin  tight  with  it, 
while  he  clips  the  wool  with  the  right, 
from  where  the  clipping  in  the  first  posi- 
tion, fig.  327,  was  left  off  to  the  back 
bone,  all  the  way  down  the  near  side. 
In  the  figure,  the  fleece  appears  to  be 
removed  about  half-way  down  the  car- 
cass ;  the  left  hand  h  lying  flat,  keeping 
the  skin  tight ;  while  the  right  hand  e  holds 
the  shears  at  the  right  part,  and  in  the  pro- 
per position.  The  clipper  thus  proceeds 
to  the  thigh  and  the  rump  and  the  tail  of, 
which  he  eutirely  bares  at  this  time. 

3923.  Clearing  the  sheet  of  the  loose 
parts  of  the  fleece,  the  clipper,  holding  by 
the  head,  lays  over  the  sheep  on  its  clipped 
or  nearside,  while  still  continuing  on  his 


knees ;  and  he  then  rests  his  right  knee,  fig. 
32D,  over  its  neck  on  the  ground,  and  his 
right  foot  b  on  its  toes,  the  ankle  keep- 
ing tlio  sheep's  head  down  to  the  ground. 
Tiiis  is  the  third  position  in  clipping.  The 
wool  having  been  bared  to  the  shoulder  in 
the  second  position,  the  clipper  has  now 
nothing  to  do  but  to  commence  where  it 
was  then  left  off,  and  to  clear  the  fleece 
from  the  far  side  from  the  back-bone,  where 
it  was  left  off  in  fig.  328,  in  the  second 
position,  towards  the  belly,  where  the 
clipping  was  left  off  in  the  first  ])osition, 
fig.  327.  —  the  left  hand  e  being  still 
at  liberty  to  keep  the  skin  tight,  while  the 
right  hand  /  uses  the  shears  across  the 
whole  side  to  the  tail.  The  fleece ^^  is  now 
quite  freed  from  the  sheep.  In  assisting 
the  sheep  to  rise,  care  should  be  taken  that 
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its  feet  are  free  from  entanglement  with  the     from  the  unusual  treatment  it  has  just  re- 
fleece,  otherwise,  iu  its  eagerness  to  escape     ceived,  it  will  tear  the  fleece  to  pieces.* 

Fig.3-29. 


THK  THIRD  AND  LA«T  STAGE  OK  OLIi'riNG  A  SIIKKP. 


3924.  On  comparing  the  attitudes  of 
the  clipper  and  of  the  sheep,  in  the  diffe- 
rent stages  of  clipping  just  dcscriUed, 
with  those  of  a  mode  very  common  in  the 
country,  it  is  necessary  to  look  again  at  the 
Jirst  stage  of  the  process,  fig.  327,  the 
common  practice  of  conducting  which  is 
to  place  the  sheep  upright  on  its  tail,  and 
the  clipj)er  to  stand  on  his  feet,  supporting 
its  back  against  his  logs — which  is  both  an 
insecure  and  painful  position  for  the  sheep, 
and  an  irksome  one  for  the  man,  who  has 
to  bow  much  down  to  clip  the  lower 
part  of  the  animal.  In  the  second  stage, 
fig.  328,  the  man  still  remains  on  his  feet, 
and  the  sheep  upon  its  rump,  while  he 
secures  its  head  between  his  legs,  in  order 
to  tighten  the  skin  of  the  near  side,  which  ia 


bent  outward  by  his  knees.  The  skin  is 
certainly  tightened,  but  at  the  e.\j>ense  of 
the  personal  ease  of  the  animal  ;  for  the 
hand  can  tighten  the  skin  as  well,  as  shown 
in  all  the  figures,  at  b  and  e;  whilst  the 
bowing  down  so  low,  and  as  long,  until  he 
clips  the  entire  side,  cannot  fail  to  pain  the 
back  of  the  clipper.  The  third  jiosition  is 
nearly  the  same  in  both  plans,  with  the 
diU'erence  in  the  common  one,  which  keeps 
the  left  leg  bent,  resting  on  its  foot —  a 
much  more  irksome  position  than  kneeling 
on  both  knees. 

392.';.  All  the  fleeces  are  not  in  the 
same  state  for  being  clipped.  Thin  watery 
wool  is  aj»t  to  be  clipped  in  too  broad 
courses  —  the   shears   passing  through    it 


•  The  artist  has  erroneously  represented  the  sheep  lying  upon  its/ar  side,  and  the  clipping  to  pro- 
ceed from  the  belly  to  the  back-bone,  which  is  the  proper  posture  for  the  second  position,  as  also  the 
keeping  the  head  of  the  sheep  down  with  the  left  leg  a,  whereas  the  sheep  should  have  lain  upon  its 
near  aide,  the  wool  been  shorn  from  the  back-bone  to  the  belly,  and  the  head  d  kept  down  with  the 
right  leg,  as  described  above. 
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quickly  induces  the  clipper  to  take  more 
into  the  clip,  in  order  to  withstand  tlie 
force  of  his  hand.  Thick  wool  requires 
the  shears  to  be  employed  more  at  the 
points,  as  these  cannot  penetrate  it  so  far 
in  advance  of  the  blades  as  wool  in  the 
ordinary  state.  Certain  fleeces  become  so 
thick  as  to  be  coated — that  is,  felted  on  the 
sheep's  back ;  and  these  can  only  be  taken 
off  with  the  points  of  the  shears  in  minute 
clips,  and  take  longer  time  in  being  re- 
moved than  their  value  is  worth.  Such 
fleeces  can  scarcely  be  clipped  at  all,  until 
a  fresh  growth  of  the  wool  has  taken  place 
after  the  washing. 

89 2G.  To  shear  20  sheep  a-day  is  con- 
sidered a  good  day's  work  for  any  clipper, 
though  there  are  shepherds  who  can  do 
more.  A  fat  sheep  is  more  easily  and  bet- 
ter clipped  than  a  lean  one. 


3927-  Immediately  that  one  lot  of  sheep 
in  the  barn  is  clipped  another  is  brought 
into  it  from  the  field,  to  be  ready  to  com- 
mence the  next  morning's  work.  How- 
ever little  it  may  injure  hoggs  to  be  kept  in 
the  barn  all  night,  it  is  not  good  treat- 
ment to  ewes  and  lambs  ;  and  in  order  to 
dispense  with  it,  the  shepherd  should  bring 
in  a  few  ewes  during  the  day  when  their 
wool  is  dry,  to  clip  while  the  hoggs  are 
clipping ;  in  which  way  the  first  shorn  ewes 
would  be  but  a  short  time  confined,  whilst 
fewer  ewes  would  be  long  confined  when 
the  last  of  the  flock  to  be  clipped  consisted 
entirely  of  them. 

3928.  A  new  clipped  sheep  should  have 
the  appearance  of  fig.  330,  where  the 
shear-marks  are  seen  to  run  in  parallel 
bands  round  the  body,  from  the  neck  and 
counter  a,  along  the  ribs  5,  to  the  rump, 


A  NEW  CLIPPED  SHEEP. 


and  down  the  hind-leg  c.  When  pains  are 
taken  to  round  the  shearmarks  on  the 
back  of  the  neck  down  by^ ;  to  fill  up  the 
space  in  the  change  of  the  rings  between 
those  of  the  counter  and  of  the  body  above  e; 
to  bring  the  marks  down  from  c  to/  to  the 
shape  of  the  leg,  as  far  as  the  wool  reaches  ; 
to  make  them  run  straight  down  the  tail, 
and  to  have  them  coinciding  across  the  back 
from  each  side — a  sheep  in  good  condition 
so  clipped  forms  a  beautiful  object.  A 
sheep  clipped  to  perfection  should  have  no 


marks  at  all,  which  are  formed  of  small 
ridglets  of  wool  left  between  each  course 
taken  by  the  shears ;  but  such  extreme 
nicety  in  clipping  is  scarcely  attainable, 
and  certainly  not  worth  being  attained  by 
the  sacrifice  of  the  time  occupied  in  doing 
it.  It  should  be  borne  in  mind,  how- 
ever, that  the  closer  the  wool  is  clipped 
to  the  skin  it  is  the  better  clipped,  and  is 
in  a  better  state  for  growing  the  next  year's 
fleece ;  and  what  is  more,  a  larger  and 
heavier  fleece  is  obtained  from  each  sheep. 
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3929.  Clipping  makes  so  great  a  clianfre 
on  the  aj>pcarance  of  sheep,  that  many  lambs 
have  difficulty  at  first  iu  recognising  their 
mothers,  whilst  a  few  forget  them  alto- 
gether, and  wean  themselves,  however  de- 
sirous their  mothers  may  l>e  to  suckle 
them  ;  and  as  the  ewe  is  content  with  one 
lamb,  many  a  twin  which  does  not  follow 
her  is  weaned  on  this  occasion.  It  should 
be  the  shepherd's  particidar  care  to  mother 
the  lambs  frequently  after  clipping;  but 
the  ditticultv  of  bringing  an  old  lamb  and 
ewe  together,  without  much  disturbance  to 
the  rest  of  the  flock  is  great ;  and  besides, 
the  shepherd  cannot  constantly  attend  en 
the  clipped  portion  of  his  flock  while  en- 
gaged with  clipping,  and  this  is  one  of  the 
reasons  why  ewes  should  be  last  clipped. 

3930.  Sheep-shearing  is  a  joyous  sea- 
son— a  sort  of  harvest — in  which  a  liberal 
allowance  of  beef  and  broth  and  ale  is  dis- 
pensed to  the  clippers  engaged  in  the  labo- 
rious but  important  work. 

3931.  No  sheep-shearing  takes  place  in  corse 
farms,  or  dairv  farms,  or  on  farms  in  the  ricinity 
o/towHS.  Tlie  clipping  of  sheep  in  most  f^»istoral 
districts  is  conducted  in  a  most  slovenly  manner. 
The  old-fashioned  practice  of  tying  the  legs  of 
the  sheep  together,  on  the  grass  sward  in  the 
open  air,  is  still  practised  in  most  parts  of  the 
Highlands;  and  after  the  creature  is  thus  placed 
in  a  helpless  state  between  the  legs  of  t)ie  clip- 
per, who  sits  on  the  grass  with  the  head  of  the 
sheep  towards  him,  the  shears  are  made  to  ply, 
from  the  neck  to  the  tail,  in  irregular  long 
slashes,  so  that  the  fleece  may  be  said  to  be 
snatched  off  in  the  shortest  time.  The  legs  are 
then  loosened  and  the  sheep  set  at  liberty. 
Women  are  frequently  employed  at  this  work,  to 
which  there  is  no  objection,  provided  they  do  it 
properly  ;  but  the  result  is,  that  a  considerable 
proportion  of  the  wool  is  left  on  the  sheep,  and 
their  appearance,  as  a  piece  of  work,  is  most 
disgraceful.  The  entire  proceeding  is  the  less 
justifiable,  that  the  proper  way  can  be  done  as 
expeditiously  in  the  hands  of  dexterous  people 
aa  any  slovenly  method.  If  hill-herds  cannot  clip 
in  any  other  way,  let  them  go  and  learn  it  in 
places  where  it  is  better  done. 

3932.  An  improvement  has  been  effected  on 
the  mode  of  clipping  sheep  in  one  pastoral  district 
by  Mr  Colin  Sluuro,  Dnigwall.  It  consists  of 
erecting  an  awning  of  canvass,  fastened  to  stobs 
driven  into  the  ground  at  stated  distances,  and  of 
appropriate  heights,  along  the  side  of  a  wall. 
This  tent,  as  it  may  be  called,  is  suflacient  to  hold 
as  many  sheep  as  is  desired,  by  making  it  large 
enough;  it  protects  them  from  rain,  allows  the 
clipping  to  proceed  uninterruptedly,  and  screens 


the  workers  from  the  heat  of  the  snn.  If  the 
part  of  the  ground  occupied  by  the  clippers  were 
covered  with  barn  sheets,  the  wool  would  be 
kept  clean.  A  tent  of  this  sort  can  be  erected  at 
little  cost,  and  would  last  many  seasons.  Still 
no  pastoral  farm  should  be  without  a  steading, 
and  a  part  of  it  should  be  made  suited  for  so 
necessary  a  process  in  a  sheep-farm,  such  as  the 
straw-bam  e  fig.  55. 

3933.  The  deprivation  of  wool  before  the  warm 
weather  has  appeared,  induces  diseases  in  sheep. 
It  is  seldom  that  a  flock-master  errs  in  this  re- 
spect, tliough  cold  nights  do  sometimes  occur 
after  the  shearing  of  the  tups  in  cases  where 
their  owners  are  desirous  of  clipping  early,  that 
the  wool  may  have  the  longer  time  to  grow  be- 
fore the  season  arrives  when  tups  are  sold  or  let 
on  hire.  But  the  practice  of  shearing  fat  sheep 
early,  before  they  are  sent  to  market,  is  thus  very 
properly  deprecated  by  Mr  Youatt.  '•  There  is 
scarcely  a  Smithfield  cattle  show  in  which,  in 
the  dead  of  winter,  two  or  three  sheep  just  shorn 
— certainly  in  a  very  neat  and  tasteful  way,  and 
every  excellent  point  of  the  animal  displayed — 
are  not  exhibited.  Some  excuse  may  be  made 
for  this,  for  the  sheep  are  brought  to  the  metro- 
polis in  closed  carts,  and  are  shown  in  a  place 
where  the  winds  of  heaven  cannot  visit  them 
too  roughly  ;  but  what  shall  be  said  of  a 
drove  of  naked  sheep  going  to  market  in  the  early 
'part  of  March — the  east  wind  cutting  like  ice, 
and  their  eyes  and  noses  nearly  closed  with 
mucous  ?  This  is  done  for  the  sake  of  the  little 
additional  profit  to  be  derived  from  the  wool.  Is 
that  profit  really  derived  \  Has  not  the  unfeeling 
owner  miscalculated  the  matter  ?  Let  him,  or 
let  any  thinking  or  humane  man,  compare  two 
pairs  of  sheep  close  by  each  other.  In  the  one 
the  animalsretain  their  natural  coveringjand  they 
are  full  of  health  and  vigour;  the  inhabitants  of 
the  other  hang  their  heads  with  cold  and  disease, 
an  unpleasant  streatn  is  discharged  from  their 
nostrils,  and  the  eye  of  the  sheep  that  never  de- 
ceives when  the  question  of  health  is  to  be  de- 
cided, tells  tales,  tar  too  intelligibly,  of  pulmo- 
nary diseases,  and  of  constitution  underijiined, 
and  of  everything  to  disgust  rather  than  attract. 
Has  not  the  unfeeling  owner  miscalculated  the 
matter  !  He  will  say,  perhaps,  that  the  sheep  will 
not  well  travel  in  their  fleeces.  In  the  heat  of 
summer  they  will  not;  but  when  the  winds  blow 
chilly,  no  i-ystem  can  so  surely  promote  the  health 
of  the  auiiual  as  that  which  secures  to  him  the 
feeling  of  comfort.'* 


ON  THE  RGLLI.NG  OF  FLEECES,  AND  ON  THE 
Ql  ALITY  OF  WOOL. 

3.^34.  Wherever  the  sheep  are  shorn, 
whether  in  the  straw  barn  or  in  a  shed,  a 
board  is  erected,  for  rolling  the  fleeces  upon 
as  they  are  shorn.  A  smooth  plain  deal 
painted  door  makes  a  useful  and  good  board 
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for  winding  fleeces  upon,  and  it  should  be 
supported  on  tressels  about  2  feet  above 
the  ground,  and  2  or  3  feet  from  a  side- 
wall,  near  the  c]ii»pers.  A  chaff-sheet 
(1749)  should  be  spread  on  the  floor 
close  to  the  same  wall,  to  pile  the  rolled 
fleeces  upon  until  they  are  taken  to  the 
wool-room,  at  the  end  of  the  day's  work. 

3935.  The  person  appointed  to  roll  the 
fleeces  is  one  of  the  field-workers  who  has 
been  accustomed  to  the  work,  and  she, 
whenever  a  fleece  is  separated  from  the 
sheep,  lifts  it  carefully  and  unbroken  from 
the  sliearing  cloth,  and  spreads  it  upon 
the  board  upon  its  clipped  side,  with  the 
neck  end  farthest  from  her.  She  exa- 
mines the  fleece  carefully,  that  it  be 
quite  free  of  extraneous  substances,  such 
as  straws,  bits  of  thorn,  of  whins,  or 
burs,  and  removes  them;  and  she  also  pulls, 
not  clips  ofl"",  all  locks  having  lumps  of 
dung  adhering  to  them,  which  may  liaA'e 
escaped  the  notice  of  the  sheep-washers. 
Fig.  331  shows  the  mode  of  rolling  a  fleece 

Fig.  331. 


THE  ROLLING  OF  A  FLEECE  OF  WOOL. 

where  a  is  the  board  supported  on  the 
tressels  h  and  c,  and  d  is  the  field-worker 
in  the  act  of  winding  the  fleece  e,  placed 
as  above  described. 

3936.  The  farmer  should  be  very  par- 
ticular in  giving  instructions  to  have  every 
fleece  as  clean  as  possible,  as  the  purchaser 
cannot  unloose  every  fleece  he  buys ;  and 
should  he  find  as  much  filth  in  the  fleeces, 
after  purchasing  them,  as  to  warrant  the 
belief  that  it  had  been  purposely  left  there, 
he  may  either  relinquish  his  bargain,  or 
make  a  large  deduction  from  the  price — 
in  the  former  case  implying  fraud  on  the 


part  of  the  farmer,  and  in  the  latter  dimi- 
nishing his  profits.  Besides  the  disgrace 
of  the  attempt  to  commit  such  a  fraud,  the 
farmer  is  amenable  to  a  criminal  charge 
of  fraud  and  imposition  by  the  common  law 
of  Scotland. 

3937.  The  winder  being  satisfied  of  the 
purity  of  the  fleece,  folds  in  both  its  sides, 
putting  the  loose  locks  into  the  middle,  and 
making  the  breadth  of  the  folded  fleece 
from  24  to  30  inches,  according  to  its  size. 
She  then  rolls  the  fleece  from  the  tail  to- 
wards the  neck,  tightly  and  neatly ;  and 
when  arrived  at  the  neck,  puts  a  knee 
upon  the  fleece,  while  she  draws  out 
the  wool  of  it,  twisting  it  in  the  form 
of  a  rope  with  both  hands,  as  far 
until  it  will  go  round  the  fleece ;  and  then 
holding  the  fleece  tight  at  the  lower  end  of 
the  rope  thus  made,  with  one  hand,  removes 
the  knee,  and  still  holding  the  point  of  the 
rope  in  the  other  hand,  she  winds  the  rope 
tight  round  the  fleece,  making  it  fast  under 
the  rope.  The  fleece,  as  a  bundle,  is  easily 
carried  about,  having  the  clij)ped  surface 
outside,  which,  being  composed  of  white 
wool  saturated  with  yolk,  exhibits  a  shining 
silvery  lustre.    Fig.  332  represents  a  fleece 
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A  FLEECE  OF  WOOL  ROLLED  UP, 

of  wool  rolled  up  in  the  proper  manner, 
where  a  is  the  wool  at  the  breech  forming 
the  centre  coil  of  the  fleece,  and  c  is  the 
end  of  the  rope  made  from  the  neck  of  the 
fleece  twisted  round  its  body,  h. 

3938.  Fleeces  are  not  all  alike,  either  in 
structure  or  colour.  Those  of  ewfas  .ire  thin 
and  open  in  the  locks,  of  pale  colour,  and 
feel  light  in  hand.  Hoggs' fleeces  are  close 
and  long  iu  the  pile,  of  a  rich  colour,  bulky, 
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and  feel  heavy  in  hand.  All  the  fleeces 
are  not  in  proper  condition ;  an  occasional 
fleece  may  want  some  part,  having  been 
ehed  otl"  in  the  field ;  another  may  he 
coatrd,  having  a  felte<l  appearance,  like  a 
piece  of  very  thick  cloth ;  whilst  others 
may  have  a  dusky  hue.  Whenever  such 
diflerences  are  observed,  the  fleeces  should 
be  laid  aside,  and  sold  separately. 

3939.  Coarse  stray  locks,  and  those 
clotted  with  dirt,  should  be  put  into  a 
basket  by  themselves,  to  be  afterwards 
washed,  dried,  and  used  at  home  for  vari- 
ous purposes,  such  as  in  repairing  the 
saddlery. 

3040.  Every  day's  clipping  is  carried 
into  the  wool-room,  ic,  fig.  130,  which  is 
entered  by  a  stair  c',  from  the  straw-barn*. 
Previous  to  being  occupied,  the  room 
should  be  swept  clean  of  dust  from  its 
plastered  walls,  and  its  floor  washed  clean 
and  dried.  The  fleeces  are  j)iled  upon 
one  another  on  the  floor  at  a  little  distance 
from  the  wall,  putting  the  hogg  and  ewe 
fleeces  in  separate  divisions.  Each  division 
is  covered  with  cloths,  and  the  shutters  of 
the  window  closed.  The  reason  for  these 
precautions,  which  are  seldom  attended  to 
by  farmers,  is,  that  the  cloths  keep  off 
dust,  prevent  too  quick  evaporation  of  the 
yolk  of  the  wool,  which,  if  allowed,  will 
diminish  its  weight,  and  the  exclusion  of 
the  light  retains  the  bright  lustre  of  the 
wool.  A  damp  wool-room  causes  the 
wool  to  clap  together  and  become  moulded 
with  a  yellow  mould.  A  very  dry  room 
scorches  the  wool.  The  odd  fleeces  and 
flocks  should  not  be  brought  into  the  wool- 
room  at  all ;  the  former  should  be  sold, 
and  the  latter  pre{)ared  for  use  imme- 
diately, as  their  unclean  state  creates  such 


Fig.  333. 


THE  %VHITK-SHOULDERED  WOOL- 
MOTH — TINKA  SARCITELLa. 


an  effluvi- 
um as  will 
induce  the 
white- 
shouldered 
wool-moth. 
Tinea  sar- 
c  i  t  e  1 1  a, 
fig.  3:J3, 
to  come 
into  the 
wool-room. 


This,  as  observed  by  Mr  Curtis,  "  has  long 
been  recorded  as  a  most  mischievous  little 
moth  in  our  dwelling-houses,  where  it  is 
common  the  greater  portion  of  the  spring, 

summer,  and  autumn The 

female  deposits  her  eggs  upon  clothes, 
blankets,  curtains,  carpets,  or  any  woollen 
articles,  on  which  the  larva  feed,  living  in 
cylindrical  cases  which  they  form  of  the 
materials  on  which  they  subsist  covered 
with  their  excrement,  and  in  which  they 
change  to  pupte.  The  caterpillar  is  a 
lively  wriggling  animal,  about  half-an- 
inch  long  when  full  fed;  it  is  soft  and 
white,  with  a  yellowish  tint,  and  sparingly 
clothed  with  fine  longish  hairs,  sometimes 
having  a  slate-coloured  stripe  down  the 
back,  arising  from  the  food;  the  head  is 
horny,  of  a  chestnut  brown,  and  furnished 
with  little  strong  jaws  and  minute  horns.* 

3941.  Wool  is  an  unsafe  article  for  a 
farmer  to  keep  long.  For  a  short  time 
wool  becomes  heavier  in  the  room,  absorb- 
ing moisture  from  the  walls,  floor,  and  air, 
which  it  probably  does  as  long  as  it  retains 
its  vitality  ;  for,  being  a  living  body  when 
shorn,  some  time  must  elapse  before  it 
loses  its  vitality  entirely.  After  it  has  lost 
its  vitality,  it  will  soon  lose  its  natural 
moisture  in  a  dry  room,  occasioned  by  the 
yolk  evaporating,  when  the  fibres  be- 
come curled  and  feel  harsh.  In  a  damp 
room,  the  absorption  of  moisture  increases 
after  the  loss  of  vitality,  and  the  fleeces 
become  compressed,  feel  clammy,  and  af- 
fected with  green  and  yellow  mould. 
The  wool-moth  then  takes  up  its  residence 
in  it  in  summer,  and  breeds  numerous 
larvae,  which  subsist  on  the  fibres  of  the 
wool,  and  cut  them  in  pieces.  Many 
farmers  have  no  proper  wool-room,  but 
keep  their  wool  in  the  granary  or  in  an 
out-house,  where,  of  course,  either  of  these 
ed'ects  are  aggravated.  The  best  way  I 
know  of  preserving  wool  for  a  length  of 
time  is  to  keep  it  in  a  cool  dry  room  hav- 
ing a  wooden  floor,  packed  in  the  pack- 
sheets,  in  which  it  will  be  out  of  the  reach 
of  dust,  light,  and  moths.  If  only  for  a 
few  weeks,  it  is  best  kept  as  directed  in 
(3940.)  The  safest  plan  for  tlie  wool- 
grower  is  to  sell  it  every  year  at  the  cur- 
rent prices,  which  are  determined  at  the 
great  wool  fairs  that  take  place  in  summer 
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in  every  part  of  the  country,  either  to  the 
wool-dealers  who  attend  there,  or  remit 
the  entire  clip  of  wool  to  a  commission 
agent  in  Hull  or  Liverpool,  to  dispose  of 
to  the  hest  advantage,  at  the  proper  time, 
to  the  wool-staplers,  who  assort  each 
fleece  into  several  portions,  each  portion 
being  suitable  to  a  particular  manufacture. 
His  object  is  to  please  the  manufac- 
turer, who  will  give  the  best  current  prices 
for  the  wool  suited  to  his  particular 
purpose.  The  mere  wool-dealer  pur- 
chases with  the  view  of  earning  a  profit 
on  the  fleeces  in  bulk.  His  object  is  to 
purchase  at  as  low  a  price  as  he  can  bar- 
gain for. 

3942.  When  a  wool-merchant,  of  what- 
ever sort,  purchases  wool  from  a  farmer, 
he  sends  his  own  people  to  pack  it  in  bis 


own  pack-sheets.  Wool  is  weighed  in 
this  way : — It  is  sold  in  Scotland  by  the 
wool-stone  of  24  lb.  avoirdupois,  and  is 
weighed  out  in  double  stones  of  48  lb., 
each  being  called  a  iccigh.  Usually  7 
Leicester  hogg  and  1 1  ewe  fleeces  make  1 
weigh  of  48  lb.  In  England,  wool  is  sold 
by  the  lb.,  and  weighed  out  by  the  tod  of 
2  stones  of  14  each,  or  28  lb.  In  weigh- 
ing out,  the  above  number  of  fleeces  may 
not  exactly  weigh  the  double  stone  ;  and, 
as  fleeces  are  never  broken  to  equalise  the 
scales,  a  few  small  weights  are  used  to 
balance  the  scale  either  on  the  side  of  the 
wool  or  of  the  weights,  at  each  weighing. 
In  this  way  the  weight  of  the  number  of 
weighs  required  to  fill  each  pack  is  correct- 
ly ascertained,  a  memorandum  being  taken 
of  each  weighing.  In  fig.  334,  is  seen 
the  large  scales  and  beam  A,  used  in  weigh- 
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THB  WKIGHING  AND  PACKING  OP  WOOL. 


iug  wool.  The  man  i  takes  the  fleeces 
from  the  pile  g,  and,  after  weighing  the 
double  stone,  places  the  fleeces  in  a  heap 
as  at  k.  The  wool-room  should  have  as 
high  a  ceiling  as  to  admit  the  suspension 
of  the  beam  and  scales  from  a  hook  ;  and 
if  it  is  large  enough  to  admit  of  the  pack- 
ing of  the  wool  too  in  the  sheets,  so  much 
the  better  ;  but  if  it  will  admit  of  neither  of 
these  conveniences,  the  wool  must  be  re- 
moved out  of  it  to  the  place  where  it  is 
weighed,  and  where  it  must  be  placed  on 
clean  barn-sheets. 

3943.  Wool  is  packed  in  this  way : — 
Pack-sheets  are  made  of  thin  canvass,  of 
the  shape  of  an  oblong  rectangle,  about  8 
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feet  long  when  empty,  and  open  along  one 
side.  A  small  stone  is  placed  in  each  end 
of  the  opening  of  the  sheet,  and  a  rope  for 
each  end  being  suspended  from  the  ceil- 
ing of  the  place  where  the  wool  is  to  be 
packed,  the  stones  form  knobs  which  pre- 
vent the  corners  of  the  sheet  slipping 
through  the  tyings  of  the  ropes,  as  at  a  a, 
fig.  334.  The  sheet  d  is  suspended  just 
to  swim  above  the  floor.  Two  men,  b  and 
c,  get  into  the  sheet,  place  the  fleeces,  as 
handed  to  them  by  the  woman  e,  from  the 
heap  k,  lengthways  across  its  bottom,  as 
the  man  c  is  doing ;  and  they  trample  them 
down  with  force,  especially  at  the  corners, 
where  they  are  pushed  down  with  both 
feet  set  together ;  while  both  hands  hold 
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firmly  by,  and  pull  up  tlie  outside  of  the 
corner  of  the  sheet  immediately  under  the 
tying,  as  shown  in  action  by  tlie  man  b. 
The  second  layer  of  fleeces  is  laid  contrary 
to  the  first,  in  length  along  the  sheet,  2  or 
3  fleeces  being  phiced  parallel  in  the 
breadth  of  the  sheet :  but  the  ends  of  the 
sheet  are  always  tilled  witli  a  fleece 
placed  across  its  length,  in  the  same 
position  as  at  first,  and  pressed  down  in 
the  same  manner.  The  sheet  is  thus  filled 
with  alternate  layers  of  fleeces  to  the  top, 
when  the  packers  come  out  of  it,  and  then 
loosening  the  ropes,  and  reserving  the 
small  stones  for  the  next  sheet,  imme- 
diately close  the  mouth  of  the  ])ack ;  for, 
if  left  open  for  a  time,  the  elasticity  of  the 
wool  will  cause  the  fleeces  to  rise  so  far 
as  to  render  the  closing  afterwards  im- 
practicable, and  a  pack  is  dithcult  to  close 
at  all  times.  With  the  aid  of  hand-cramps, 
insert-ed  into  opposite  sides,  the  edges  of 
the  pack-sheet  are  brought  together,  and 
80  held  by  iron  skewers  passed  through 
both  edges.  When  a  farmer  is  packing  wool 
on  his  own  account,  it  is  well  for  him  to 
know  that  common  iron  table-forks  answer 
as  well  as  band-cramps  for  pulling,  in  op- 
posite directions,  the  edges  of  a  pack- 
sheet  together,  and  for  keeping  them  close 
like  skewers.  The  edges  being  thus  kept 
together,  they  are  permanently  secured  by 
sewing  with  packing-needle  and  stout 
twine,  and  the  skewers  or  forks  are  re- 
moved as  the  sewing  proceeds.  One  pack 
is  thus  filled  after  another.  A  pack  of 
wool/ contains  10  stones,  that  is,  240  lb. 

3944.  "Wool,  as  I  have  seen  it  packed 
in  the  Highlands,  is  not  placed  regularly 
in  tlje  sheet  as  I  have  described ;  the 
fleeces  being  crammed  in  and  trampled 
down  as  they  happened  to  come  to  the 
bands  of  the  packer.  The  staple  of  the 
wool  is  sure  to  be  broken  by  such  treat- 
ment. I  have  seen  Merino  wool  packed 
on  a  largo  scale  at  Leipzig.  The  sheets 
were  made  of  horse-hair,  and,  in  the  pack- 
ing, were  occasionally  subjected  to  the 
pressure  of  a  long  pole  of  wood  acting 
upon  them  as  a  lever.  The  pole' was 
fixed  at  one  end  by  a  ring  to  the  ground, 
and  heavy  weights  were  suspended,  and  a 
rope  fastened  to  the  other  end  and  passed 
through  a  ring  in  the  ground,  to  keep 
good,  by  holding  on,  what  the  lever  bad 
gained.     The  wool  was  packing  for  Bri- 


tain, to  be  conveyed  in  large  waggons, 
each  drawn  by  eight  stallions,  and  to  be 
shipped  at  Rotterdam. 

3945.  On  the  slightest  inspection  on 
the  sheej/s  back,  one  can  perceive  that 
wool  consists  of  diff'erent  qualities,  the 
coarser  being  evidently  below  and  the 
finer  above.  The  finest  wool  is  upon  the 
shoulder  and  along  the  top  of  the  back  to 
the  rump;  the  next  best  is  below  the 
shoulders,  along  the  ribs  to  the  rump ; 
the  coarsest  is  on  the  haunches ;  and  be- 
low the  belly  it  is  short  and  detached,  and 
cannot  be  classed  with  the  rest.  Each  of 
these  parts  have  their  respective  qualities, 
which  wool-staplers  classify,  in  order  to 
satisfy  the  wants  of  the  manufacturers. 
The  subdivison  of  the  fleece  by  wool- 
staplers  is  technically  in  these  terms  :  — 
Prime-lock  —  choice-lock — picked-lock — 
super-head  —  head — downrights  —  second 
abb — livery — short-coarse  or  breech-wool. 
It  would  be  well  for  wool-growers  to  re- 
ceive lessons  from  wool-staplers  on  the 
essential  properties  which  constitute  each 
of  these  practical  subdivisions  of  the  fleece, 
that  they  may  be  able  to  judge  wiiether 
the  wool  they  grow  is  useful  or  otherwise 
to  the  manufacturer;  and  if  it  is  not,  its 
value  is  sure  to  be  depreciated  in  the 
market ;  for  it  is  certain  that,  if  the  manu- 
facturer cannot  obtain  in  this  country  what 
he  wants,  he  will  go  to  other  markets,  and 
other  countries.  According  to  present 
practice,  wool-growers  grow  wool  without 
knowing  whether  or  not'  it  is  fit  for  any 
sort  of  manufacture  pursued  in  this  country, 
and  they  must,  therefore,  take  such  prices 
as  are  oflered. 

3946.  Good  wool  should  have  these 
properties  : — The  Jibre  should  be  of  uni- 
form thickness  from  root  to  point,  when 
it  is  said  to  le  true;  the  finer  the  wool, 
the  smaller  in  diameter  it  is;  it  should 
be  elastic,  on  being  stretched  longways; 
tough,  not  easily  broken  ;  its  surface  should 
have  a  shining  silvery  lustre;  it  should 
be  of  great  density. 

3947.  Of  a  staple  —  the  staple  being 
any  lock  that  naturally  sheds  itself  from 
the  rest  —  all  the  fibres  should  be  of  the 
same  length,  otherwise  it  will  he  pointed  ; 
the  end  of  the  staple  should  be  as  bright 
as   the   bottom,  and  not   seem  composed 
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of  dead  wool ;  the  entire  staple  should  be 
strong,  and  its  strength  is  tested  in  this 
manner  :  —  take  the  bottom  of  the  staple 
between  the  finger  and  thumb  of  the  left 
hand,  and  its  top  between  those  of  the 
right,  and,  on  holding  the  wool  tight  be- 
tween the  hands,  make  the  third  finger  of 
the  right  hand  play  firmly  upon  the  fibres, 
as  in  staccato  on  the  strings  of  a  violin ; 
and  if  the  sound  produced  be  firm  and 
sharp,  and  somewhat  musical,  the  wool  is 
sound ;  if  the  fibres  do  not  break  on  re- 
peatedly jerking  the  hands  asunder  with 
considerable  force,  the  staple  is  sound ;  if 
they  break,  the  wool  is  unsound,  and  it  will 
break  at  the  place  which  issued  from  the 
skin  of  the  sheep  when  it  was  stinted  of 
food  or  had  an  ailment — although  it  will 
not  break  at  both  those  places  simultane- 
ously, because  the  part  occasioned  by  the 
greater  illness,  being  the  weaker,  will  first 
give  way.  Pliability  is  an  important  pro- 
perty in  the  staple  ;  inflexibility  and  brit- 
tleuess  are  the  opposite  bad  qualities. 

3948.  A  good  fieece  should  have  the 
points  of  all  its  staples  of  equal  length, 
otherwise  it  will  be  a  pointy  one;. the 
staples  should  be  set  close  together;  and 
the  fleece  should  be  clean.  A  pointy, 
watery,  or  dirty  fleece  creates  much  waste 
to  the  manufacturer,  to  bring  a  portion  of 
the  wool  to  the  proper  state.  An  essen- 
tial property  of  a  fleece  is  its  softness  to 
the  feel,  which  does  not  depend  on  Jine- 
ness  of  fibre,  but  on  a  peculiar  sort  of 
elasticity  which  yields  to  the  touch  at  once, 
and  rea<lily  recovers  the  form  it  had. 
There  should  be  no  hairs  in  wool,  no  long 
ones,  which  are  easily  distinguished  from 
wool,  and  give  the  name  of  bearded  to 
the  fleece;  nor  short  ones,  soft  and  fine, 
like  cafs  hair,  which  are  not  easily  distin- 
guished from  wool,  and  are  named  kemps. 
The  long  hairs  are  frequently  of  a  diffe- 
rent Colour  from  the  vvool,  but  the  kemp 
hairs  are  of  the  same  colour;  and  of  the 
two,  the  latter  are  the  more  objectionable, 
as  being  less  easily  detected. 

8949.  Keeping  all  these  properties  in 
view,  the  farmer  who  breeds  sheep  having 
fleeces  with  pointy  staples,  thinly  set  on, 
and  of  unequal  lengths — who  stints  his 
sheep  of  food  at  times,  producing  wool  of 
unequal  size — and  who  does  not  wash  his 
sheep  clean — or,  having  washed  them  clean, 


allows  their  wool  to  be  dirtied  before 
being  clipped,  injures  his  clip  of  wool  to 
a  serious  extent. 

3950.  Attention  by  farmers  to  the  dif- 
ferent classes  of  wool  required  by  the 
various  manufacturers  of  woollen  goods, 
might  direct  them  to  produce  wool  in 
every  locality  best  suited  for  a  particular 
manufacture.  Our  manufactures  seem  to 
require  three  classes  of  wool,  which  pos- 
sess distinct  characteristics — one  for  card- 
ing, another  for  combing,  and  a  third  in- 
termediate to  these. 

39 5 L  Carding  wool  should  be  short, 
under  four  inches  in  length,  fine,  true, 
very  elastic  in  its  length,  and  crumple  up 
when  let  go.  The  object  of  carding  ia 
to  break  the  wool  completely,  to  blend 
it  most  intimately,  so  as  to  form  it  into 
a  thin  roll  of  the  slightest  texture,  held 
together  only  by  the  natural  hookedness 
of  the  pile,  which  disposes  it  to  assume 
a  zigzag  or  waved  form.  Wool  that  will 
bear  this  process  is  fit  to  be  manufactured 
into  the  finest  fabrics,  with  a  close  and 
smooth  surface.  The  waving  and  crump- 
ledness  is  not  any  sort  of  curvature  which 
disposes  the  fibres  into  parallel  curves,  that 
seem  as  if  they  had  been  formed  by  exter- 
nal pressure,  but  is  produced  by  a  natural 
cause  aflecting  every  individual  pile  as 
it  passed  through  the  pores  of  the  skin, 
causing  one  pile  to  hook  on  to  its  neigh- 
bour, 

3052.  Combing  wool  must  be  more  than 
four  inches  long,  fine,  true,  but  little  elastic 
in  length,  and  each  pile  ready  to  arrange 
itself  in  parallel  spirals  with  its  neighbours. 
The  comb  has  not  only  the  effect  of  laying 
every  pile  straight  and  even,  and  of  re- 
moving the  shorter  piles  than  the  general- 
ity of  the  fleece,  but  also  the  few  longer 
ones  which  may  happen  to  be  tied  together 
in  indissoluble  knots.  Combed  wool  spins 
into  the  worsted  which  makes  all  the  finer 
class  of  worsted  goods. 

3953.  The  distinction  in  the  spinning 
of  the  carding  and  combing  wool  is  thus 
well  described  by  Mr  Luccock  : — "  In 
twisting  a  woollen  thread,"  he  says,  "  when 
the  staple  has  been  previously  broken,  and 
the  fragments  of  it  in  the  utmost  disorder, 
they  are  united  only  by  their  natural  hook- 
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edness,  and  the  turning  of  the  wlieel  rolls 
them  together  witliout  arrangement,  and 
they  are  placed  in  every  possible  direction. 
But  in  spinning  a  worsted  tliread,  where 
every  hair  has  been  previously  dispo.-ed 
by  the  side  of  others  in  the  most  regular 
order,  the  pile  is  drawn  out  in  the  direction 
of  its  length,every  single  hair  being  parallel 
to  all  those  which  lie  near  it,  and  is  twisted 
in  a  spiral  form,  something  like  the  threads 
of  a  compound  screw.  If  these  hairs  con- 
tracted their  length  to  any  considerable 
degree,  they  could  not  be  correctly  ar- 
ranged, nor  drawn  out  in  that  regular 
order  which  the  work  requires,  but  would 
be  twisted  into  the  thread  in  an  irregular 
and  crumpled  form — a  circumstance  in- 
jurious to  worsted  yarn,  and  to  the  goods 
which  are  made  from  it."* 

3954.  Intermediate  to  the  short  and 
long  wools,  is  that  chiefly  employed  in 
the  hosiery  manufacture.  This  manu- 
facture takes  wool  from  four  to  eight 
inches  long,  whixjh  has  ccmtracting  pro- 
perties in  too  great  a  degree  and  are  too 
weak  for  the  comb,  and  are  as  elastic  and 
longer  than  the  short  wools,  but  too  coarse 
for  the  finer  classes  of  goods. 

395.5.  The  geographical  distribution  of 
the  sheep  in  Great  Britain,  which  produce 
these  three  classes  of  wool,  is  pretty  dis- 
tinctly marked.  The  E.  coast  more 
than  the  interior  and  the  W.  coast,  and  all 
the  richer  lands  in  the  courses  of  the  rivers 
flowing  chiefly  to  the  E.  coast,  are  in- 
habiied  by  the  sheep  which  yield  long 
■wool.  The  green,  half-elevated  grounds, 
which  lie  between  those  river  courses,  sup- 
port the  fine  short-woolled  sheep ;  whilst 
the  highest  ranges  of  pasture  produce  the 
coarse  wool. 

3956.  The  Leicester,  Lincoln,  Cottes- 
wold,  and  Kent  breeds  of  sheep  produce 
long  wool ;  and  little  long  wool  is  im- 
ported. The  Cheviot,  Norfolk,  Wiltshire, 
Western,  Hereford,  and  Southdowns,  pro- 
duce short  wool,  and  much  short  wool  is 
imported.  The  Merino  wool,  which  is 
short  and  fine,  is  imported  from  Spain, 
Saxony,  and  Australia,  in  large  quantities. 
The  Black-faced  and  Welsh  breeds  j)ro- 
duce  coarse  short  wool ;  and  of  this  quality 


a  considerable  quantity  is  obtained  from 
abroad. 

3957.  In  regard  to  the  cause  of  the  fineness  of 
wool,MrCulley  remarks, that  "the  Herefordshire 
sheep  that  have  the  finest  wool  are  Icept  lean, 
and  produce  1 4  lb.  each ;  it'  better  kept  they  grow 
larger,  and  produce  more  wool,  but  inferior  ia 
quality."  t  This  is  true  of  every  breed  of  sheep, 
and  particularly  of  the  Merino,  whose  propensity 
to  leanness  caused  their  culture  to  be  abandoned 
in  Britain  as  unprofitable.  Their  wool  did  not 
so  much  deteriorate  in  this  cold  climate,  as  the 
impossibility  of  getting  mutton  upon  their  car- 
cass. But  though  leanness  may  produce  wool  of 
finer  quality  than  high  condition,  yet  the  remark 
is  only  strictly  true  when  applied  to  breeds  which 
yield  fine  wool  in  all  conditions;  for  no  degree  of 
leanness  will  cause  a  coarse-woolled  breed  of 
sheep,  such  as  the  Black -faced,  to  produce  fine 
wool.  To  obtain  a  given  quality  of  wool,  there- 
fore, it  is  necessary  to  possess  the  breed  that  pro- 
duces it,  and  the  wool  may  be  comparatively 
finer  or  coarser  as  the  sheep  may  be  kept  in  low 
or  high  condition.  But  I  apprehend  that  the 
fineness  of  the  pile  of  wool  depends  chiefly  on  the 
fineness  of  the  pores  of  the  skin  of  the  animal, 
and  this  probably  depends  on  the  fineness  of  the 
breed — but  of  those  breeds,  of  course,  which  pro- 
duce fine  wool.  There  is  no  doubt,  however,  that 
the  quality  of  the  wool  of  this  country  is  coarser 
than  it  was  years  ago;  not  because  the  breeds 
of  sheep  have  deteriorated — on  the  contrary, 
they  have  all  improved — but  because  the  animals 
are  kept  throughout  the  year  in  much  higher 
condition  than  they  were;  and  such  a  result  might 
have  been  anticiiiated,  for  a  high  condition,  indi- 
cating a  moist  skin,  should  cause  its  pores  to 
enlarge.  During  the  improvement  that  has  taken 
place  in  the  breeds  of  sheep,  the  counteracting 
influence  of  shelter,  as  I  conceive,  has  been  at 
work  to  retain  the  wool  of  finer  quality  against 
the  effects  of  high  condition;  and  though  shelter, 
by  preventing  unequal  evaporation  of  the  volk  of 
the  wool,  by  warding  off  cold  and  drying  winds, 
only  exercises  a  negative  influence,  yet  its  efiects 
are  positively  beneficial,  inasmuch  as  Mr  Luccock 
observes,  that  "  the  silky  softness,  like  most  other 
good  qualities  of  the  fleece,  depends  very  much 
upon  the  breed  of  the  sheep,  and  the  quality  of 
the  yolk  which  they  constantly  afford." 

3958.  It  is  not  easy  to  determine  whether  the 
denfity  of  the  fibre  of  wool,  that  most  desirable 
property,  depends  on  some  general  law  connected 
with  the  breed,  or  the  circumstances  in  which  the 
fibre  is  produced,  since  the  mere  coarseness  or 
fineness  of  the  fibre  does  not  afi'ect  its  specific 
gravity  :  as,  for  instance,  the  close  full-grown 
wool  OTi  the  shoulder  of  a  sheep  does  not  differ 
materially,  in  density,  from  that  of  the  thin  and 
hairy  breech ;  and  hence,  perhaps,  the  density 
does  not  depend  on  the  breed.  I  am  inclined  to 
believe  that  soil  and  food  very  much  affect  the 
weight  of  wool,  for  we  find  what  is  grown  in  the 
chalky   districts   of  England  much   drier    and 


♦  Luoeock  On  Wool,  p.  154,  edition  of  1805. 
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lighter  than  wool  produced  on  fine  soft  hazel 
loam;  and  that  grown  from  turnips  appears  to 
me  heavier  than  wool  from  grass  of  the  same  soil. 
This  fact  is  undeniable,  that  fleeces  from  the 
same  breed,  reared  in  similar  circumstances, 
differ  much  in  density.  The  conclusion  to  be  in- 
ferred from  all  these  considerations  seems  to  be, 
that  whatever  induces  the  greatest  secretion  of 
yolk,  whether  it  be  breed,  condition  of  animal, 
nature  of  soil,  or  food,  will  produce  fibre  of  the 
greatest  specific  gravity;  and  hence  on  grass  on 
a  deep  mellow  soil,  in  good  heart  and  in  a  shel- 
tered situation,  a  fine  breed  of  sheep,  capable  of 
continuing  in  good  condition  tkrou<ihout  the 
year,  should  produce  the  densest,  the  finest,  and 
the  longest  fibre  of  wool.  If  these  views  be 
correct,  you  easily  perceive  how  much  depends 
on  the  judgment  of  the  farmer  to  produce 
wool  possessing  the  greatest  number  of  good  qua- 
lities. 

3959.  The  late  Mr  Youatt  examined  the  ex- 
ternal structure  of  wool  with  the  microscope,  and 
ascertained  that  the  surface  of  the  fibre  is  covered 
with  scales  which  form  a  series  of  serrations 
along  its  entire  length.  The  general  outline  of 
the  fibre  consists  of  a  central  stem  or  stalk,  pro- 
bably hollow,  or  at  least  porous,  and  the  stem 
possesses  a  semi-transparency  not  found  in  the 
fibres  of  hair.  From  this  central  stalk  springs  at 
distances,  in  all  the  breeds  of  sheep,  a  circlet  of 
leaf-shaped  projections.  Thus  wool  possesses  a 
property  common  to  all  independent  horny  fibres 
which  issue  from  the  skin  of  animals,  an  irregu- 
larity which  constitutes  a  degree  of  roughness 
upon  the  surface  from  the  root  to  the  point. 
Hence,  both  physically  and  chemically,  wool  and 
hair  are  analogous  substances. 

3960.  The  comparative  fineness  of  the  pile  of 
wool  of  the  following  breeds  of  sheep,  was  mea- 
Bured  by  Mr  Youatt  with  the  micrometer : — 


Diameter 

Serrations 

of  one  inch. 

in  the  inch. 

Merino  wool, 

tU- 

and     2400 

Picklock, 

ih 

...      2560 

Saxony,    . 

840 

...      27-20 

Leicester, 

Zho 

...      1860 

Deccan,  black, 

10*0  0 

...       1280 

Odessa, 

1 

...      2080 

Wallachian, . 

tIo 

...      2080 

Australian,   . 

tIs 

...       1920 

New  South  Wales, 

7io 

...      2080 

■Vf             *    ■•.♦Vm  v' 

Tio 

...      2400 

• ivj.r  Arinur  s* 

Van  Diemen's  Land, 

?lo 

Southdown, 

.        glo 

'.'.'.      2080 

Wiltshire,     . 

sho 

...       1860 

Ryeland, 

j\o 

...      2420 

Cheviot,  hill-fed,   . 

550 

...       1860 
...       1440 

Norfolk, 

SSo 

...      1600 

Lincoln, 

?k 

...       1280 

Irish,    . 

sis 

...      1920* 

3961,  A  correct  instrument,  named  the  eiro- 


meter,  the  invention  of  the  late  celebrated  opti- 
cian, Dolland  of  London,  reads  ofi"  diameters  of  a 
very  minute  fraction  of  an  inch,  and  may  there- 
fore be  used  for  measuring  the  diameters  of  wool. 
It  produces  a  double  image  of  the  fibre,  which, 
on  being  brought  in  contact,  the  result  is  read  off 
a  circular  index.  The  cost  of  this  instrument 
is  about  £2,  2s. 

3962.  M.  Raspail  ascertained  the  manner  of 
the  growth  of  wuol  by  means  of  the  microscope. 
"  If  the  fcetus  of  a  sheep,"  he  observes,  "  taken 
when  it  is  of  the  length  of  about  4|  inches,  and 
preserved  in  alcohol,  be  examined,  it  will  be 
found  studded  with  globules  of  uniform  size, 
elegantly  arranged,  and  almost  at  equal  ,dis- 
tances,  round  certain  white  spots  disposed  in 
quincunxes,  which  seem,  even  at  this  early  period, 
to  indicate  the  places  where  the  hairs  are  to 
grow.  On  the  epidermis  of  the  temple,  instead 
of  thin  white  spots,  we  find  vesicles  projecting  in 
the  form  of  bottles,  or  rather  of  urns,  whose  sides 
are  granulated  in  tlie  same  manner  as  the  epider- 
mis. These  vesicles  are  the  rudiments  of  hairs. "+ 
The  organic  difierence  in  the  origin  of  hair  and 
of  wool  is  thus  distinctly  indicated. 

3963.  Wool  is  well  known  to  have  the  power 
of  becoming  felted.  This  quality  is  not  evident 
to  the  eye,  and  the  best  judges  of  wool  consider 
this  to  be  a  point  only  to  be  ascertained  by  trial. 
It  consists  of  a  tendency  in  the  pile,  vehen  sub- 
mitted to  moderate  heat,  combined  with  moisture, 
to  cohere  together,  and  form  a  compact  and  pli- 
able substance  ;  and  pressure  serves  to  make 
the  contact  the  closer,  by  excluding  the  air  from 
between  the  interstices  of  the  fibres.  The  pro- 
ceedings of  nature  in  the  operation  of  felling 
are  little  known.  A  coated  fleece  is  a  natural 
instance  of  the  felting  property  of  wool.  Mr 
Youatt  believes  that  the  discovery  of  the  serra- 
tions on  the  fibre  of  wool  accounts  for  its  felting 
property.  "  It  is  a  curious  and  interesting  point 
that  has  been  establiahed,"  he  says,  "  the  exis- 
tence of  an  irregularity  of  form  in  the  wool  ac- 
counting for,  and  necessarily  giving  it  a  lelting 
power — is  there  a  variation  in  this  structure 
corresponding  with  the  degree  of  felting  power  I" 
Mr  Boyd,  woollen  manufacturer,  of  Innerleithin, 
Peeblesshire,  questions  Mr  Youatt's  views.  "  Mr 
Youatt  asserts  with  much  confidence,"  he  re- 
marks, in  which  he  is  supported  by  Mr  Luccock, 
"  that  the  felting  properties  depend  entirely  on 
the  structure  of  the  wool.  During  an  expe- 
rience of  many  years,  I  have  found  this  not  to  be 
the  fact,  and  therefore  state,  without  fear  of 
contradiction,  that  in  many  instances  it  is  impos- 
sible to  estimate  the  extent  of  the  felting  pro- 
perties in  a  variety  of  wools,  until  they  have 
been  submitted  to  the  actual  test  of  experiment; 
and  I  am  decidedly  of  opinion,  that  however 
perfect  the  structure  of  wool  may  be,  if  produced 
in  the  absetice  of  an  oily  or  .'-aponaceous  sub- 
stance, it  cannot  possess  ilie  requisite  properties 
of  a  clotliiiig  material."  J  Mr  Boyd  is  again 
supported   by    Mr  Luccock,  when  he  says,  "  If 


Youatt  On  Sheep,  p.  91.  +  Raspail's  Organic  Chemistry,  p.  283. 

X  Prize  Essays  of  the  Highland  and  Agricultural  Society,  vol.  xiv.,  p.  669. 
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the  wool-grower  be  anxious  to  promote  the 
growth  of  fleeces  prevailing  in  the  felting 
quality,  1  should  recommend,  from  the  little 
knowledge  at  present  possesaed,  that  lie  should 
promote  the  supply  of  the  rich  and  nu- 
tritious yolk,  which  the  pile  recelTes  while 
growing." 

3964.  Mr  Youatt's  theory  appears  to  me  un- 
satisfactory. On  the  authority  of  Mr  Luccock, 
the  application  of  mo'ntare,  tronnth,  a,ini  pressure 
are  necessary  to  bring  the  felting  property  of  wool 
into  action.  "  Without  the  aid  of  moisture,"  he 
affirms,  "  it  remains  perfectly  dormant ;  the 
warmth  and  pressure  are  required  to  quicken 
the  process."  And  he  adds,  "  The  degree  of  heat 
required  to  make  the  felting  property  act  with 
the  utmost  force,  is  considerably  below  the  boil- 
ing point  of  water,"  and  that '"  a  higher  tempera- 
ture loosens  the  texture  of  the  thread,  and  in- 
creases the  elasticity  of  the  hair,  thus  giving  it  a 
disposition  to  start  from  the  substance  of  the 
cloth,  and  spoil  its  surface."  If  the  serrations  of 
the  fibres  be  the  principal  means  of  felting  wool, 
it  must  be  proved  that  they  change  their  struc- 
ture on  being  immersed  in  water  at  a  tempera- 
ture near  the  boiling  point,  which  has  not  yet 
been  done.  Wool,  after  being  combed  with  heated 
iron  cumbs,  will  not  felt;  and  yet  the  number 
of  serrations  given  by  Mr  Youatt,  do  not  warrant 
ns  in  believing  that,  with  any  number  of  serra- 
tions, one  wool  shall  felt,  and  another  with  the 
same  number  shall  not  felt.  For  example,  the 
table  informs  us  that  Leicester  wool  givea  1860 
serrations  in  the  inch ;  and  it  has  no  felting 
property,  being  an  excellent  combing  wool.  It 
also  informs  us  that  Cheviot  woul  gives  only  the 
same  number  of  serrations,  1860,  and  yet  it  is 
one  of  the  best  felting  wools  known;  while  the 
Southdown  gives  as  high  as  2080  serrations  in  the 
inch,  and  it  is  not  a  good  felting  wool. 

3965.  "  Felting,"  observes  Mr  Luccock,  "  is 
the  basis  upon  which  the  hat  manufacture  de- 
pends among  ourselves,  and  has  for  many  ages 
been  applied  abroad  to  the  production  of  pieces 
of  domestic  furniture.  In  the  fabrication  of 
worsted  goods  it  is  not  employed ;  nor  is  it  ne- 
cessary in  the  manufacture  of  stockings,  blankets, 
baize,  flannels,  nor  any  other  article  not  submit- 
ted to  the  action  of  the  fulling  mill.  In  some 
of  them,  when  made  of  wool  in  which  it 
abounds,  the  housewife  finds  great  inconvenience, 
and  complains  that  her  stockings  and  her  flannels 
become  too  small  for  the  wearer.  From  the 
diS'erent  modes  of  manufacturing  these  articles, 
we  may  conclude  that,  in  general,  the  felting 
quality  is  a  valuable  one  in  almost  every  descrip- 
tion of  fine  and  short-stapled  fleeces,  and  that  it 
is  not  desirable  in  the  greater  part  of  the  longer 
and  coarser  wools." 

3966.  The  nature  of  the  .'■oil  .=eems  to  hafe  an 
effect  on  the  fehing  pro[ierty  of  wool.  The  fine 
short  wool  of  the  .Southdown  and  Wiltshire 
breeds,  do  not  felt  well  or  easily,  owing  most  pro- 

•  Luccock  On  Wool,  p.  161-4. 

*  Porter's  Projrfss  of  (he  Nation,  p.  175. 


bably  to  the  efi'ect  upon  it  by  the  calcareous  soils 
abounding  in  those  districts,  for  when  those 
sheep  are  removed  to  different  soils,  they  produce 
a  Wool  which  thickens  in  the  fulling  mill,  although 
the  process  proceeds  more  slowly  than  in  some 
other  breeds.  We  must  not  conclude  from  this 
circumstance  that  the  difference  observed  in  the 
felting  quality  of  fleeces  is  entirely  owing  to  the 
laud,  because  we  find  upon  soils  known  not  to  be 
injurious  to  wool,  different  kinds  of  shtep  whose 
fleeces  do  not  felt  in  an  equal  degree.' 

3967.  I  have  mentioned  the  calculated  number 
of  sheep  in  the  kingdom  (3603.)  Taking  that  as 
the  basis,  Mr  M'Queen  calculates  the  quantity  of 
wool  they  produce  at  the  following  rates  : — 

19,800,000  lon^-wooJled  sheep  at  7i  lb.  =-  143,000,0001b. 
28,200,000  short  „         „        3i  lb.  =    !«,700,000  lb. 


48,000,000 


246,700,010  t 


The  pack  containing  240  lb.  of  wool,  this  quan- 
tity will  fill  1,002,791  packs. 

3968.  Mr  Porter  states  that  the  late  "Mr 
Hubbard  of  Leeds,  a  gentleman  of  great  experi- 
ence in  the  wool  trade,  expressed  his  belief  be- 
fore the  committee  of  the  House  of  Commons,  in 
1828.  that  the  actual  number  of  sheep  in  England 
and  Wales  had  increased  one-fifth  since  1800; 
that  the  long-woolled  sheep  had  bepome  more 
numerous  than  the  short-woolled,  and  that  the 
weight  of  the  fleece  had  so  much  increased  that, 
one  with  another,  each  sheep  yielded  more  than 
of  lb.  of  wool.":J:  It  will  be  observed  that  the 
relative  number  of  long  and  short-woolled  sheep, 
as  given  by  Mr  M'Queen,  in  the  foregoing  table, 
(in  3967,)  does  not  coincide  with  the  statement 
of  Mr  Hubbard,  though  the  average  weight  of  each 
fleece  does  so  exactly. 

3969.  Taking  the  price  of  long  wool  at  Is., 
and  of  the  short  wool,  coarse  and  fine,  at  9d.  the  lb., 
the  quantities  specified  in  (3967)  will  bear 
these  values  : — 


148,000,000  lb.  at  1.'., 
98,700,000  lb.  at  9d., 


24';,700,000 


£7,400,000 
3,70 1, -'50 

£11,101,250 


3970.  The  quantity  of  sheep  and  lamb  wool, 
including  that  of  the  .\lpaca.  Llama,  and  Vicuna, 
imported  into  the  kinirdom,  dntv  free,  in  1847, 
was  62,592,598  lb.,  and  in  1848,  70,521,957  lb. 

3971.  The  declared  value  of  wool  and  woollen 
manufactures,  exported  from  the  kingdom, 
was — ■ 

1S47.  1848. 

Wool,  sheep-sand  lamb's,  £-288,2.'?l  £189.817 

Woollen  yarn,        .           1,001,364  77<;.175 

Woollen  manufactures,     fi,89f;,0:;8  5,740,6:34 


£8,185,633     £6,706,<i2'5  § 


t  M'Qneen's  Stadstlcs  of  the  British  Empire,  i>.  52. 
§  Parliamentary  Return,  Feb.  26,  1849. 
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3972.  To  show  the  importance  of  the  home 
market  to  the  woollen  maimfactures,  I  shall 
state,  keeping  the  amount  of  exports  as  above  in 
view,  that  in  the  committee  of  the  House  of 
Comniousin  18"28,  it  was  stated  by  MrT.  Elworth 
that  four-fifths  of  the  woollen  goods  made  were 
worn  at  home;  by  Mr  Henry  Hughes,  that  three- 
fourths  were  worn  at  home  ;  by  Mr  G.  B.  Hall, 
that  ia  washing  wool  loses  10  lb.  in  20  lb. — that 
it  takes  4  lb.  of  unwashed  wool  to  make  one  yard 
of  broad  cloth,  price  18s.;  by  Mr  J.  C.  Francis, 
that  it  requires  2|  lb.  of  wool  to  make  one  yard 
of  cloth,  value  10s. — that  the  manufacturing  costs 
5s.  the  yard;  and  by  Mr  Benjamin  Gott,  that  the 
price  of  manufacturing  a  yard  of  cloth  was  equal 
to  the  value  of  the  wool.* 

3973.  "  A  curious  trade,"  observes  Mr  Porter, 
"has  of  late  years  been  introduced — that  of  im- 
porting foreign  woollen  rags  into  England  for  the 
purpose  of  re-uianufacture.  These  are  assorted, 
torn  up,  and  mixed  with  English,  or  more  com- 
monly with  Scotch  wool  of  low  quality,  and  infe- 
rior cloth  is  made  from  the  mixture,  at  a  price 
sufficiently  moderate  to  command  a  sale  for  ex- 
portation. By  this  means  a  market  is  obtained 
for  wool  of  a  very  low  quality,  which  might  other- 
wise be  left  on  the  hands  of  the  grower.""t- 

3974.  When  the  skins  of  the  Cape  sheep  are 
properly  dressed  and  cleaned,  and  a  number  of 
them  sewed  together,  they  form  a  much  warmer 
covering  than  could  be  made  from  any  other 
materials.  The  richer  inhabitants,  and  those  of 
Cape  Town,  who  can  afford  themselves  more  ex- 
pensive coverings,  affect  to  dislike  this  cheap 
article,  because  they  say  it  smells  of  mutton;  but 
the  boor,  the  Cape  farmer,  is  enabled  by  his  im- 
mense flocks  to  select  such  only  as  have  a  smooth 
fur,  and  so  he  obtains  a  handsome  coverlet,  so 
unlike  what  a  European  could  imagine,  from 
sheep's  skins,  that  it  may  be  doubted  whether 
many  persons  could  even  guess  from  what  animal 
it  was  made.  Those  that  have  been  brought  to 
Europe,  have  been  viewed  as  the  skin  of  some 
unknown  quadruped.  Few  furs  can  be  more 
beautiful  than  the  selected  skins  of  lambs  thus 
prepared.  J 

3975.  The  term  merino,  denominative  of  a  par- 
ticular breed  of  sheep  and  kind  of  wool,  is  of  ob- 
scure origin.  Mr  Southey  informs  us,  that 
"  Merino  is  an  old  Leonese  title,  still  preserved 
in  Portugal,  though  long  since  obsolete  in  the 
other  kingdom  of  Spain.  Perhaps  it  is  a  mon- 
grel diminutive  of  the  Arabic  title  mir  or  emir, 
likely  enough  to  have  been  formed  when  the  two 
languages,  .Spanish  and  Moorish,  were,  as  it 
were,  running  into  each  other.  Mirqueh'tr,  the 
augmented  title,  was  in  use  at  Orniuz.  3[erino 
would  be  sufficiently  explained  by  supposing  it 
a  diminutive  grade.  The  old  laws  of  Spain  de- 
fine it  thus  : — '  He  is  a  man  who  has  authority  to 
administer  justice  within  a  certain  district.'  The 
first  mention  of  this  office  is  in  the  reign  of  Ber- 
mudo  II.     The   Merinos  then   commanded   the 


troops  of  their  respective  provinces  in  war  ;  but, 
before  the  time  of  Henrique  II.,  it  was  become 
wholly  a  civil  ofiice,  and  the  title  was  gradually 
giving  place  to  that  of  Alguacil, (mayor.)  Most 
probably  the  judge  of  the  shepherds  was  called 
the  merino,  and  hence  the  appellation  extended 
to  the  flocks  under  his  care." 

3976.  It  is  the  common  opinion  that  merino 
sheep  came  to  this  country  from  Spain,  and  se 
they  did  in  the  end  of  the  last  century,  but  it 
appears  that  fine-xcoolled  sheep  wer*  sent  from 
England  to  Spain  a  much  longer  time  ago.  That 
sheep  were  sent  from  England  to  Spain  at  a 
known  period  is  certain,  forMr  Youatt  quotes 
from  the  Chronicles  of  Stowe,  that  "  this  yere 
(1464)  King  Edward  IV.  gave  a  license  to  pass 
over  certain  Cvttestrolde  sheep  into  Spain  ;"  and 
he  quotes  Baker  also,  who  says,  "  King  Edward 
IV.  enters  into  a  league  with  John,  King  of 
Arragon,  to  whom  he  sent  a  score  of  Costal  ewes 
and  four  rams — a  small  present  in  show,  but 
great  in  the  event,  for  it  proved  of  more  benefit 
to  Spain,  and  more  detrimental  to  England,  than 
could  at  first  have  been  imagined."  The  wool 
of  the  Cotteswolde  sheep  of  the  present  day  is 
long,  and  not  remarkable  for  fineness.  Perhaps 
the  old  Cotteswolde  w'ool  was  finer  than  that  of 
the  present  period,  because  that  breed  of  sheep 
has  been  much  crossed  with  the  Leicester.  But 
if  the  old  Cotteswolde  conferred  so  much  benefit 
on  Spain,  it  may  be  fairly  inferred  that  the  wool 
of  Spain  was  not  so  fine  as  that  of  England  at  the 
time.  But  sheep  were  exported  from  England 
to  Spain  prior  to  the  reign  of  Edward  IV.,  as  Mr 
Southey  intimates,  that  "  Fernan  Gomez  de  Cib- 
dareal,  in  one  of  his  letters.  (Epist.  73,)  mentions 
a  dispute  between  two  Spaniards  concerning  rank 
in  the  presence  of  Juan  II.,  1437.  It  was  ob- 
jected tauntingly  to  one  of  them,  that  he  was 
descended  from  a  judge  of  the  shepherds,  that  is, 
from  a  merino.  The  reply  was,  that  this  office 
had  always  been  held  by  liidalgos  of  great  honour, 
and  that  '  King  D.  Alfonso  had  instituted  it  in 
the  person  of  Inigo  Lopez  de  Mendoza,  vhcn  the 
Englhh  sheep  iFere first  hrouqht  oter  to  S/>aiii.'" 
This  dispute  occurring  in  1437,  and  referring  to 
an  ancient  title  of  honour,  which  had  been  con- 
ferred as  far  back  as  the  time  of  the  introduction 
of  English  sheep  into  Spain,  and  a  taunt  being 
then  also  given  to  a  descendant  of  a  Merino,  it  is 
clear  that  the  English  sheep  referred  to  could 
not  have  been  the  Cotteswoldes  exported  in 
1464,  as  mentioned  by  Stowe.  "  How  long  was 
it  before  the  merino  fleece  became  finer  than  that 
of  the  original  stock  ?"  asks  Mr  Southey;  and  he 
replies,  "Brito,who  wrote  towards  the  close  of  the 
sixteenth  century,  says  in  praiseof  the  wool  ijrown 
about  Santareni,  it  is  so  fine  that  it  viay  rie  with 
that  of  Enijland,  {Monarchia  Lusitania,  f.  i.  p. 
.03.)  If  the  Spanish  wool  had  been  as  fine  then 
as  it  is  now,  he  would  hardly  have  drawn  his 
comparison  from  the  English." 

3977.  While  these  facts  are  recorded  in  Spanish 
literature,  regarding  the  origin  and  ancient  quality 


♦  M'Queen's  Statistics  of  the  British  Empire,  p.  54.         +  Porter's  Progress  of  the  Nation,  p.  177- 
+  Bischoff's  History  vf  Woollen  Manufactures,  vol.  ii.  p.  292. 
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of  Uie  wool  of  Spain,  the  opinion  of  Mr  Yonatt 
■eeras  much  too  strongly  expressed,  when  he 
says,  that  "  Europe  and  the  world  are  orijinaily 
imd<^t:d  to  Spain  for  tlie  most  valuable  material 
in  the  mauutacture  of  cloth."  And  again, "  The 
chanahs,  therefore,  may  be  descendants  of  the 
English  sheep,"  namely,  those  sent  to  Spain  in 
1464,  •*  mixed  with  the  common  breed  of  the 
country;  but  farther  than  this  England  cannot, 
with  any  degree  of  justice,  urge  the  claim  which 
some  have  done,  of  being  instrumental  in  pro- 
ducing the  invaluable  Spanish  wool."  *  And  yet, 
as  we  have  seen,  sheep  were  probably  sent  from 
England  to  Spain  long  before  that  date,  or  even 
long  before  1437;  for  if  the  King  .\lphonso  men- 
tioned above,  as  having  instituted  the  order  of 
judge  of  the  shepherds,  be  Alfonso  the  Wise, 
king  of  Leon  and  Castile,  who  is  stated  to  "  have 
digested  a  code  of  excellent  laws,  and  rendered 
his  name  famous  in  history  by  his  patronage  of 
the  arts  and  sciences,"t  he  reigned  at  the  early 
period  from  1'252  to  1284.  Anotlier  fact  men- 
tioned by  Mr  Southey  is,  that  when  Catharine, 
daughter  of  John  of  Gaunt,  was  espoased  to 
Henrique  III.,  she  took  English  sheep  with  her 
as  her  dowery,  which  fixes  another  exportation  of 
sheep  to  Spain  about  1390 — a  considerable  time 
prior  to  the  Cotteswolde  exportation  of  1 464 ;  and 
if  the  English  sheep  had  been  of  an  inferior  de- 
scription to  those  of  Spain,  it  is  not  likely  that 
the  future  Queen  of  Castile  would  have  taken 
them  with  her  for  her  own  dowery. 

3978.  Mr  Southey  puts  the  query :  "  Can  there 
possibly  be  any  trith  in  the  remark  of  Yepes  (t. 
7,§  134,)  who  says,  '  Dailp  fjcper'uiue  shotr$  us, 
that  if  a  lamb  is  suckled  by  a  goat,  the  wool  be- 
comes hard  and  hairy;  and,  on  the  contrary,  if  a 
kid    is    suckled  by   a   ewe,  the   hair   becomes 


ON  THE  SUMMER  CCLTCRE  OF  BEANS. 

3979.  The  state  we  left  the  bean  crop 
in  spring,  in  (2443,)  was  immeJiately  after 
the  drills  had  been  harrowed  down  on  the 
crowns  with  the  drill-harrow,  fig.  220, 
about  a  fortnight  after  the  crop  had  been 
sown.  So  soon  as  the  young  plants  growing 
on  raised  drills  (2432)  have  attained  two 
or  three  inches  in  height,  the  scuffler,  fig. 
262,  should  remove  all  the  weeds  that  may 
have  appeared  between  the  drills  in  the 
interval  of  time  since  the  drill  harrowing; 
and  the  scuffling  will  also  reduce  some  of 
the  clods,  where  the  land  is  naturally 
tender.  The  field  workers  follow  tiie  scuf- 
fler with  the  hand-hoe,  fig.  2G6,  and  re- 
move all  the  weeds  growing  alons  each 
(ride  of  the  plants,  and  pull  those  by  the 
•  Youatt  On  Sherp.  p 


hand  growing  between  them,  and  displace 
such  clods  as  are  seen  to  interfere  with  the 
proper  growth  of  the  plants.  The  workers 
should  be  careful  in  using  the  hoe  amongst 
bean  plants,  as  they  are  very  tender  and 
easily  bruised  andcut  over.  Afterthe  plants 
have  risen  about  a  foot  in  height,  which 
they  will  soon  do  in  favourable  weather, 
the  blossom  will  begin  to  appear ;  and  its 
appearance  should  be  the  signal  to  finish 
the  work  amongst  this  crop  as  soon  as 
possible.  Time  may  be  found  to  drill- 
grub,  fig.  264,  the  space  between  the  drills, 
and  hoe  the  sides  of  the  drill  along  the 
plants ;  but  if  not,  the  double-mould-board 
plough,  fig.  214,  should  at  all  events,  as 
the  last  (^eration,  set  the  earth  well  up  to 
the  root*  of  the  plants,  in  order  to  give 
them  a  firm  footing  on  the  top  of  the  drill 
against  the  power  of  the  wind. 

3980.  The  summer  culture  of  beans 
growing  on  the  flat  ground  in  rows  (2431) 
is  the  same,  in  as  far  as  the  scuffling,  hoe- 
ing, and  drill-grubbing  tlie  ground  are 
concerned,  as  on  the  drill ;  but  the  land  is 
not  set  up  with  the  double-mould-board 
plough,  the  drill-grubbing  finishing  the 
operation. 

3981.  When  beans  are  grown  broad- 
cast, (2414,)  no  implement  but  the  hand- 
hoe  is  of  any  avail  in  clearing  the  ground 
of  weeds ;  and  as  the  hand-hoeing  would 
retjuire  to  be  performed  much  oftcner 
than  time  will  allow,  to  keep  the  ground 
as  cleafi  as  it  should  be,  the  inevitable 
consequence  is  that  a  crop  of  broadcast 
beans  is  always  a  foul  one,  unless  the 
weather  is  so  favourable,  from  the  earliest 
part  of  the  season,  as  to  push  the  bean 
plants  as  far  forward  as  to  smother  the 
weeds  by  overgrowing  them. 

3982.  In  England,  the  youngbean  plants 
are  subject  to  be  eaten  down  in  moist 
weather  by  the  common  field  slug,  Liinax 
a<frestis.§  I  never  heard  of  this  mollusc 
being  so  numerous  in  Scotland  as  sensibly 
to  afl'ect  a  field  crop,  although  the  small 
grey  slug,  Limax  cinereus,  is  troublesome 
enough  at  times  on  plants  in  the  garden. 


3983.  In  dry  summers,  the  young  stalks 

146  7.  t  Bigland's  FiVir  of  the  World,  vol.  ii.  p.  589. 

t  Southey's  Omniana,  vol.  ii.  p.  103-8. 
§  Macgillivray's  Molluscous  Anitnats  of  Scotland,  p.  43. 
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and  leaves  of  the  bean  are  attacked  by  the 

Aphis  fahce,  commonly  called   the  black 

Fig  335  dolphin,  and  collier. 

The  females,  fig.  335, 

are  apterous,  ovate, 

sooty  black.     When 

j^        Ux,  ll  this  aphis  appears,  it 

"*^  ^''*'  does  so,   like  all   its 

tribe,    in     countless 

numbers ;  and    from 

their   numbers  they 

commit,    in    a    few 

days,  extensive  rav- 

THE  WINGLESS  FEMALE  agc  upon  the  Icavcs 

OF  THE  BEAN  PLANT-     ^ud  tcudcr  stalks  of 

LOUSE — APHIS  FAB^.       ,,        ,  mi  i 

the  bean,  Ihe  only 
course  that  can  be  practically  adopted  to 
get  the  better  of  them  is,  that,  as  they 
cluster  chiefly  on  the  topmost  bunch  of  the 
leaves,  these  should  be  cut  off  with  a  sickle, 
which  the  field-workers  can  do  very  quick- 
ly, and  by  this  means  the  propagation  of  the 
pest  may  be  prevented.  But  it  is  not  suffi- 
cient to  cut  off  the  tops  of  the  bean  plants 
and  let  them  lie. on  the  ground,  for  the 
aphides  will  again  remount  the  bean  plant 
— or  at  least  the  males,  fig.  336,  which  are 
Fig.  336. 


THE  AVINGED  MALE  OF  THE  BEAN  PLANT-LOUSE — 
APHIS  FAB^. 

winged  and  black,  when  they  are  hatched, 
will  escape.  The  tops  cut  off  should  be 
carried  to  the  ends  of  the  drills  and  burned, 
or  deep  holes  dug  in  the  headridges,  and  the 
tops  buried  in  them  with  quicklime.  It  is 
doubtful  where  these  aphides  are  bred  in 
the  e^ii — it  cannot  be  upon  the  bean  plant, 
and  as  they  are  at  first  apterous,  thev  can- 
not transport  themselves.  The  lady-birds, 
fig.  275,  destroy  this  aphis. 

3984.  The  flower  of  the  bean  is  often 
deprived  of  its  prolificacy  by  one  of  the 
humble  bees,  Bombus  terrestris,  which  is 
densely  clothed  with  the  finest  hairs  of  the 
deepest  black.  Although  bees  are  useful 
in  assisting  in  the  fecundation  of  plants, 
when  the  female  earth-bee  is  too  large  to 


creep  into  the  flower  to  reach  the  nectary, 
she  pierces  the  exact  spot  of  the  calyx,  as 
well  as  the  upper  lobe  of  the  flower,  be- 
neath which  the  nectar  is  stored,  and  the 
extraction  of  nectar  is  a  great  detriment  to 
the  crop,  which  cannot  then  perfect  all  the 
beans  in  the  seed-pod.*  The  most  for- 
midable foe  to  the  humble  bee  is  the  cater- 
pillar of  the  moth  called  Ilythia  colonella, 
which  feeds  upon  the  honey,  and,  when  full 
fed,  spins  a  web  of  a  close  woolly  texture, 
so  tough  that  it  cannot  be  rent  in  pieces. 
The  moth  creeps  into  the  nest  in  June  to 
deposit  her  eggs,  and  the  caterpillars  live 
in  families  sometimes  of  500,  to  the  total 
destruction  of  the  poor  humble  bees. 

3985.  Beans  often  sustain  serious  in- 
jury from  the  attacks  of  a  small  short- 
snouted  weevil,  of  the  genus  Sitona.  It 
was  particularly  abundant  in  1848,  and 
we  have  seen  young  bean-plants  almost 
wholly  stripped  of  their  leaves  by  it. 
There  are  numerous  species,  but  the  two 
which  ajipear  to  be  most  injurious  in  Scot- 
land, are  S.  ulicis  and  S.  canina.  The 
beak  is  short,  and  nearly  flat  above,  and 
has  a  groove  down  the  middle ;  the  body 
covered  with  small  scales  of  a  brownish 
colour  above,  and  ash-grey  beneath  ;  there 
are  three  pale  lines  on  the  thorax,  and  the 
wing-cases  are  deeply  punctured  in  linear 
rows;  in  S.  canina,  the  latter  are  like- 
wise marked  with  pale  lines.  These  in- 
sects attack  the  bean  shortly  after  it  ap- 
pears above  the  ground,  and  continue  to 
frequent  it  during  the  greater  part  of  its 
growth.  But  they  by  no  means  confine 
tlieir  depredations  to  that  plant,  but  feed 
on  almost  all  the  leguminous  species,  and 
are  often  very  hurtful  to  young  pease  both 
in  gardens  and  in  the  field.  Sweet  pease 
in  gardens  seldom  fail  to  be  disfigured 
by  them,  in  the  earlier  stages  of  their 
growth. 

3986.  After  the  bean-plant  has  grown 
until  all  the  pods  are  set,  the  practice  of 
the  garden  indicates  that,  when  the  top  of 
the  })lant  is  cut  off  in  moist  weather,  at  that 
periud  of  its  growth,  the  crop  will  be  sen- 
sibly increased.  This  is  a  probable  result, 
it  being  a  common  observation  that,  in 
moist  weather,  the  bean  has  a  great  ten- 
dency to  grow  in  height  long  after  the  pods 
have  ceased  to  form ;  and  as  long  as  this 
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tendency  continues,  tlie  pods  and  beans  do  prominent,  orbicular,  and  black;  below 
not  enlarge ;  and  the  only  mode  of  check-  them,  on  each  side,  is  a  deep  angular  groove 
ing  the  tendency,  in  the  circumstances  re-  Fig.  337.  to    receive    the    two 

ferred  to.  is  to  cut  off  the  top,  when  the  a  a  antennae,  inserted  to- 

vigour  of  the  plant's  growth  will  of  course  -(^X   — ,    f  r^      wards  the  tip  of  the 

be  directed  to  the  nourishment  of  the  fruit.         .    '  ''\  ^k     il  nose;   thorax  deeply 

punctured,      broader 
than  the  head  towards 
the  base ;  tarsi  four- 
jointed,  and  all  com- 
bined beneath  except 
the  fourth,  which    is 
long,  clavate,and  ter- 
THE  STRIPED  PBA-      "^inated  by  two  small 
WEEVIL— siTONA  LINE-  claws.     llienumbers 
^TA.  of  this  beetle  are  at 

times  very  great,  while  the  art  it  displays 


ON  THE  SUMMER  CULTURE  OF  PEASE. 

3987.  Althougb  the  most  common  prac- 
tice is  to  sow  pease  along  with  beans 
(  2454, )yet,  as  they  are  also  cultivated  alone, 
it  is  necessary  to  bestow  attention  on  them 
when  they  are  so  cultivated.  When  sown 
broadcast,  the  pea-plant,  growing  quickly, 
especially  in  moist  weather,  soon  over- 
comes the  weeds  that  may  be  disposed  to  in  eluding  detection  is  very  remarkable 
grow  along  with  it ;  but,  though  it  over-  On  a  person  going  into  a  crop  of  peas  in- 
comes them,  it  does  not  entirely  destroy  fested  by  it,  a  pattering  like  rain  may  be 
them;  and  the  consequence  is,  the  ground  heard  upon  the  leaves,  occasioned  by  the 
is  left  by  the  pea,  when  sown  alone  numbers  dropping  down  to  the  ground, 
broad- cast,  in  a  foul  state.  When  sown  in  where  they  fall  upon  their  backs  amongst 
rows,  in  every  third  furrow  of  the  plough,     the  clods,   and    remain    motionless,   with 


or  in  drills,  (24r)6,)  at  27  inches  apart, 
the  ground  may  be  scuffled,  fig.  262,  hoed, 
fig.  2()t),  and  drill-grubbed,  fig.  264,  the 
same  as  beans  are  when  sown  in  rows  in 
the  flat,  (3980.)       These  operations  will 


their  legs  folded  up..  They  perfectly 
riddle  the  leaves  of  the  pea.  They  affect 
the  leaves  of  the  lucerne  and  red  clover,  as 
well  as  those  of  the  pea.  They  begin  at 
the  edge  of  the  leaf,  holding  it  steadily 


require  to  be  rapidly  performed,  since  the  between  their  legs,  whilst  they  eat  down 

quick  and  straggling  growtli  of  pea-straw  from    the    top    to    the   bottom.       On    the 

affords  neither  time  nor  room  for  dilatory  clover    being    moved    by    hand    or   foot, 

work,  and  as  much  should  be  done  in  the  they  will  fall  off  by  dozens  to  the  ground, 

time  as  the  circumstances  of  the  case  will  where  they  remain  concealed  for  a  time, 
admit. 

3990.  The    pea   itself    suffers    from    a 

3988.  The  pea-plant  is  subject  to  the  beetle  named  the  pea-beetle,  ^/va'A^s/'jsi. 
attacks  of  many  insects.  The  little  brown  "  The  beetles  pair  in  summer,'"  suys  Mr 
pupaj  of  the  fly  Phytomyza  nigricornis  Curtis,  "  whilst  the  peas  are  in  flower  and 
feed  on  the  parenchyma,  or  pulp  of  the  producing  pods;  the  females  then  deposit 
leaf,  causing  minute  brown  specks  on  the  an  q^^  in  almost  every  pea  which  has  just 
leaf.  formed.     From  the  outside  of  these  peas, 

when  arrived  at  maturity,  they    do    not 

3989.  A  more  formidable  enemy  is  the  appear  damaged ;  but,  on  opening  them, 
striped  pea-weevil,  •S'iVorta /i'neaia,  fig.  337,  one  generally  finds  a  very  small  larva, 
which  represents  the  insect  greatly  magni-  which,  if  left  to  repose,  remains  there  all 
fied,  as  may  be  seen  by  comparing  the  the  winter  and  part  of  the  following  sum- 
figure  with  the  line  alongside  of  it  in  mer,  consuming  by  degrees  all  the  inter- 
length  of  the  natural  size.  This  weevil  is  nal  substance  of  the  pea,  so  that  in  the 
more  or  less  oclireous,  or  light  clay  colour,  spring  the  skin  only  remains;  after  which 
ellii)tical  in  form,  and  convex  above,  punc-  it  is  transformed  into  an  insect  with  scaly 
tured  and  covered  with  minute  scales;  wing-cases,  which  pierces  a  hole  in  the 
and,  when  these  are  worn  off  by  age  or  skin  of  the  pea,  from  whence  it  comes 
accident,  the  beetle  has  a  black  shining  forth  and  resorts  to  the  fields  sowed  with 
surface  :  it  has  two  strong  mandibles  for  that  pulse,  in  order  to  deposit  its  eggs  in 
biting,  notched  on  the  inside ;  eves  lateral,  the  new  pods."'*     This  insect  is  about  2 
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lines  in  length,  but  fortunately  it  is  rare  in  in  that  sense.     These  distinctive  appella- 

this  country ;  but  another  species,  ^rt<f/!?<s  tions  are  natural,  and  cliaracteristic  as  to 

ffranariiis,  is  rather  plentiful  in  peas  and  tlieir   appearance.     "  Tiie   secondary  and 

beans,   stored  in  granaries  as  well  as  in  immediate  causes  of  this  disease,"  observed 

those  imported  from  abroad,  particularly  the  late  Mr  Knight,  "  have  long  ai)peared 

from  Odessa.     Worm-eaten  peas  are  as-  to  nie  to  be  the  want  of  a  sufficient  supply 

cribed  by  some  to  the  larva  of  a  saw-fly,  of  moisture  from  the  soil,  with  excess  of 

whilst  others  affirm  it  is  that  of  a  moth,  humidity  in  the  air — particularly  if  the 

whose  metamorphoses  are  as  yet  unascer-  plants  be  exposed  to  a  temperature  below 

tained,  and  a  Bruchus  gets  the  blame  from  that  to  which  they  have  been  accustomed, 

other  parties.     It  would  seem,  from  this  If  damp  and  cold  weather  in  July  succeed 

contrariety  of  opinion,  that  the  insectwhich  that  which    has    been  warm  and    bright, 

commits   the   ravages   has   not  yet  been  without  the  intervention  of  sufficient  rain 

detected  in  the  perfect  state.    The  caterpil-  to  moisten  the  ground  to  some  depth,  the 

lars  of  the  white-shouldered  woollen  moth,  crop    is    generally  much  injured  by  mil- 

Tinea  sarcitella,fig.  333,  are  found  in  the  dew."t     These  remarks  explain  the  cause 

cavities  of  peas  and  beans  which  had  been  of  the  appearance  of  mildew  in  the  pea 

occupied  by  the  Bruchus.  Thesecaterpillars  with  sufficient  accuracy,   and,   acting    in 

spin  their  webs  in  the  texture  of  the  sacks  their  belief,  Mr  Knight  was   enabled  to 

which  contain  peas  or  beans;  and  so  closely  ward  the  disease  off  his  pea  crops.     The 

are  the  threads  of  the  sacks  agglutinated  w^iite  mould  on  the  pea   is  a  species  of 

together  by  their  webs,  that  the  strength  of  erysiphe.       "All  fungals  absorb  oxygen, 

a  man  is  required  to  tear  them  asunder,  and  exhale  carbonic  acid.     This  has  been 


No  doubt  dampness  and  mouldiness  assist 
the  eflTorts  of  those  caterpillars. 

3091.  The  pea  crop  is  very  subject  to 
mildew  when  the  ground  is  dry,  and  the 
air  moist  and  cool — an  unfavourable  state 
for  vegetation  in  summer.  It  exhibits 
itself  upon  the  leaves  of  the  plants,  and  as 
long  as  it  remains  their  functions  seem 
suspended — the  stem  and  leaves  make  no 
progress  in  growth,  and  the  blossom  and 
grain  are  diminutive.  Rain  washes  the 
mildew  off,  and  the  plant  regains  its  ordi- 
nary hue,  but  never  attains  the  size  and 


proved  experimentally  by  Dr  Marcet  of 
Geneva,  and  may  account  for  their  teud- 
ency  to  vitiate  the  air,  instead  of  purify- 
ing it  as  other  plants  do ;  and  it  may 
also  explain  the  cause  of  the  fungi  being 
so  universally  destitute  of  green  colouring 
matter,  which  is  known  to  result  in  other 
plants  from  the  decomposition  of  carbonic 
acid.  Fungals  abound  in  nitrogen.  Cer- 
tain fungi,  in  an  imperfect  state,  are  said  to 
be  connected  with  fermentation.  The 
curious  circumstance  that  in  certain  bake- 
houses the  bread  becomes  ropy,  and,  though 
sometimes  prevented  from  assuming  this 
health  it  would  have  enjoyed  had  it  not  condition  by  repeated  w^ashings  of  the 
been  attacked  by  the  mildew.  walls  and  floor  -with  chloride  of  lime,  the 

evil  is  occasionally  so  obstinate  as  to  prove 

3992.  Mildew  is  a  fungal  plant,  parasi-     the  ruin  of  the  establishment,  is  probably 

tic  upon  organised  matter,  and  is  valuable     dependent  on  the  same  cause.     Another 


in  the  economy  of  nature  by  assisting  in 
the  decomposition  of  decaying  or  decayed 
animal  and  vegetable  substances.  It  origi- 
nates in  sporules  so  minute  as  to  elude 
observation  by  the  naked  eye.     Some  kinds 


curious  circumstance  is,  that  mouldiness  is 
effectually  prevented  by  any  kind  of  per- 
fume. It  is  known  that  books  will  not 
become  mouhiy  in  the  neighbourhood  of 
Russia  leather,  nor  any  substance,  if  placed 


of  mildew  live  entirely  under  the  scarf  within  the  influence  of  an  essential  oil.";}: 
skin  of  the  plants  they  inhabit;  whilst 
others  exist  in  the  open  air,  but  all  live  at 
first  beneath  the  epidermis,  and  not  upon 
it.*  '  When  the  fungal  affections  of  plants 
are  of  a  white  colour  they  are  called  mil- 
dew, in  the  agricultural  sense,  and  when  of 
red  or  brown  colour  they  are  named  rust 

*  Journal  of  the  Enijlish  Agricaltural  Society,  vol.  ii.  p.  2-11. 
t  Knight's  Horticultural  Papers,  p.  206. '  X  Liudley's  Vegetable  Kingdom,  p.  41. 


ON  THE  WEANING  OF  LAMUS. 

3993.  Many  of  the  older  lambs  wean 
themselves  after  their  mothers  have  been 
shorn  of  their  wool.     Whether  it  is  that 
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they  do  not  recognise  their  mothers,  from 
the  altered  appearance  they  have  on  being 
deprivetl  of  tlieir  fleece,  or  whetlier  the 
Bcent  of  tlie  body  is  lost  or  changed  by 
exposure  to  the  air  from  want  of  the 
fleece,  it  is  not  easy  to  determine  ;  but,  be 
the  cause  what  it  may,  the  event  may  be 
looked  for  by  the  shepherd  of  several  of 
the  oldest  lambs  weaning  themselves  from 
their  mothers,  immediately  after  these  shall 
have  been  clipped.  The  voluntary  wean- 
ing is  no  loss  to  the  lambs,  since,  up  to  the 
period  of  clipping,  they  had  almost  solely 
depended  on  the  grass  for  subsistence. 

3994.  Leicester  Iambs  are  weaned  at 
the  end  of  June  or  beginning  of  July; 
and  the  process  is  simple  and  safe,  as  most 
of  them  by  that  time  chiefly  depend  upon 
grass  for  support.  All  that  is  required  in 
the  process  of  weaning  is  to  separate  the 
ewes  from  the  lambs.  The  usual  practice 
is  to  take  the  lambs  away  from  the  ewes, 
and,  being  taken  to  a  strange  jjasture, 
they  bleat  loudly  and  incessantly  ;  whereas 
if  they  are  allowed  to  remain  on  the  pas- 
ture they  have  been  accustomed  to  for 
some  time  past,  and  the  ewes  taken  away, 
the  bleating  will  sooner  cease.  The 
ewes  should  be  taken  to  a  field  lying  far 
asunder  from  the  one  the  lambs  were  left 
in,  in  order  to  be  beyond  the  hearing  of 
the  bleatings  of  each  other.  The  ewes 
should  be  put  on  bare,  eaten,  and  not  mown 
pasture,  the  latter  being  unfavourable  to 
drying  up  the  milk.  The  pasture  of  the 
lambs  should  be  frequently  changed  after 
the  bleating  has  ceased,  say  every  ten 
days  ;  and,  where  such  is  at  hand,  they 
thrive  well  on  hilly  pasture  for  some  weeks 
at  this  time,  the  astringent  quality  of  which 
giving  an  excellent  tone  to  their  system, 
and  rendering  them  more  hardy  for  the 
■winter.  Some  farmers  even  hire  rough 
hill  pasture  for  their  lambs ;  but  where 
such  cannot  be  had,  they  put  them  on  the 
oldest  good  pasture,  for  a  few  weeks  be- 
fore the  aftermath  is  ready  to  receive 
them. 

3995.  The  ewes  which  were  forsaken 
by  their  lambs  after  being  clipped,  sliould 
be  daily  observed  by  the  shepherd,  to 
ascertain  whether  the  milk  confined  in  the 
udder  is  tronl>lesome  to  them  ;  and  for  this 
purpose  theyslmuld  be  caught  occasionally, 
and  the  milk  taken  from  them,  until  the 


general  weaning  takes  place.  The  ewes, 
when  separated  from  their  lambs,  should 
be  kept  in  a  field  of  rather  bare  eaten  pas- 
ture, until  their  milk  be  dried  up.  They 
must  be  milked  by  the  hand,  for  a  few  times 
till  the  secretion  ceases — once,  24  hours 
after  the  lambs  are  taken  away — again, 
36  hours  thereafter — and  the  third  time 
I)erhaps  2  days  after  that.  Even  beyond 
that  time  a  few  may  feel  distressed  by 
milk,  which  the  shepherd  should  relieve 
at  intervals  until  the  udders  become  dry. 
Milking  them  after  the  weaning  of  the 
lambs  is  essential  to  the  safety  of  the  ewes, 
and  I  fear  that  it  is  not  so  effectually  per- 
formed as  it  should  be  until  the  udders 
become  dry.  The  danger  to  be  appre- 
hended from  its  neglect  is  the  plugging  up 
of  the  teats  with  caseous  matter,  deposited 
therein  by  the  milk  which  should  have  been 
drawn  away  ;  and  which  plugging,  in  the 
next  lambing-season,  will  probablyprevent 
the  natural  flow  of  the  new  milk ;  and  the 
consequence  will  be,  that  inflammation 
will  be  set  up  in  the  udder,  and  the  ewe 
either  take  puerperal  fever,  that  is,  udder- 
clap  or  garget,  (2596,)  and  die,  or  her 
lambs  be  so  restricted  of  milk  as  to  be 
half  starved. 

3996.  Ewes  are  milked  in  a  very  dif- 
ferent manner  from  cows.  A  long  nar- 
row bught,  a  a  fig.  338,  formed  of  hurdles, 
fig.  40,  on  both  sides,  when  the  fence  of  the 
field  is  a  hedge,  and  only  on  one  side  when 
it  is  a  stone  wall,  as  in  the  figure,  is 
erected  along  the  fence  close  to  the  gate  of 
a  field  near  the  steading;  and  it  should  be 
no  larger  than  to  contain  all  the  ewes  in  a 
crowded  state.  The  ewes  beingdriven  into 
it  Lead  iuwards,  women  procee<l  with  the 
milking,  which  is  done  by  placing  a  small 
handy,  c,  on  its  edge  on  the  ground,  and 
sitting  down  behind  the  ewe,  as  at  b.  The 
milk  is  stri])ped  clean  from  the  teats  alter- 
nately, with  the  right  hand  into  the  handy, 
w  hile  the  left  hand  presses  the  udder  of  the 
ewe  towards  the  milker.  The  milker  re- 
quires to  be  always  on  her  gnard,  to  remove 
the  handy  the  instant  she  observes  the  ewe 
showing  the  least  symptom  of  voiding 
either  water  or  forces;  and  a  ewe  is  apt  to 
void  the  former  whenever  her  udder  is 
touched  for  the  first  time  from  behind. 
The  milk  from  every  ewe  is  poureil  from 
the  handy  into  the  milking  jjail,  </.  Every 
ewe  is    turned   out  of  the  bught  by  the 
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shepherd,   who    waits   for   that    purpose,     hand  again  ;  and  the  milkers  move  up  the 
as  it  is  milked,  to  prevent  its  coming  in    djught  as  the  ewes  are  turned  out,  to  keep 

Fig.  338. 


the  nnmilked  ones  as  close  together  as 
possible,  in  order  to  prevent  them  starting 
forward  or  aside  in  the  act  of  milking. 

3997.  Time  was  when  ewe-milking 
created  a  great  stir  in  the  farm-house  in  the 
making  of  ewe-milk  cheeses  ;  and  so  much 
anxiety  did  housewives  evince  for  this  pro- 
cess, that  the  ewes  were  milked  until  they 
were  perfectly  lean,  to  supply  a  sufficiency 
of  this  sort  of  milk.  Better  ideas  now  pre- 
vail, and  farmers  very  properly  will  not 
allow  the  ewes  to  be  milked  oftener  than  is 
requisite  to  make  them  completely  dry. 
It  was  misplaced  economy  to  reduce  the 
condition  of  the  entire  ewe-flock  for  the 
poor  boast  of  making  a  few  strong-tasted 
cheeses. 

3998.  One  great  means  of  warding  off 
the  attack  of  the  fly  on  hoggs  is  doddci'ing, 
particularly  in  localities  obnoxious  to  flies. 
This  operation  consists  of  clipping  the 
wool  from  off"  the  tail  and  between  the 
hind-legs.  Should  hoggs  scour,  which 
they  are  not  unapt  to  do  when  put  on 
foggage  immediately  after  being  weaned, 
and  where  there  is  no  rough  moory  or  hilly 
pasture  to  put  them  on  for  some  weeks, 
the  removal  of  the  wool  will  prevent  the 
discharge  remaining  about  the  animal,  and, 
of  course,  deprive  the  fly  of  one  object  of 
attraction.  The  use  of  docking  the  tails 
of  lambs  is  now  made  obvious,  (2573.) 


THE  MILKING  OF  EWES. 

3999.  Some  breeders  of  Leicester  sheep 

annually  dispose  of  all  their  lambs,  imme- 
diately after  being  weaned,  except  a  few 
ewe-lambs  to  freshen  the  ewe-flock ;  and 
such  breeders  keep  a  larger  flock  of  ewes. 
This  difference  of  management  does  not 
arise  from  caprice,  for  it  is  found  that  some 
soils  M-ill  maintain  ewes  in  good  keeping 
condition  which  will  not  put  hoggs  in  the 
condition  they  should  be;  and  there  are 
large  breeding  farms  which  cannot  raise  a 
sufliciency  of  turnips  to  maintain  hoggs  in 
winter.  Their  are  many  markets"  con- 
venient for  the  sale  of  lambs  in  summer, 
and  it  is  no  uncommon  sight  for  from 
50,000  to  70,000  lambs  to  be  collected  at 
a  fair,  such  as  at  St  Boswell's,  Yetholm, 
Lockerby,  West  Linton,  and  Melrose. 

4000.  It  is  recommended  by  some  breed- 
ers of  lambs  to  dip  them  in  a  solution  of 
arsenic  and  soft  soap  once  or  twice  in  the 
course  of  the  summer,  in  order  to  get  rid 
of  the  keds,  fig.  308,  which  had  escaped 
upon  them  from  the  ewes  after  they  were 
clipped.  Other  liquors  besides  solution  of 
arsenic,  such  as  a  decoction  of  tobacco  and 
spirit  of  tar,  answer  the  purpose,  and 
should  be  preferred  to  that  dangerous  in- 
gredient. The  solution  of  arsenic  will  less 
afl'ect  the  colour  of  the  wool  than  the  to- 
bacco liquor;  but  that  is  of  no  consequence 
in  Scotland,  where  the  wool  is  never  shorn 
from  the  lamb.     The  process  of  dipping  is 
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the  less  necessary,  when  it  is  considered 
that  the  lamhs,  as  hoggs,  will  have  to  be 
coiiipletelv  bathed  or  smeared  before  being 
pat  on  turnips  in  the  commencement  of 
winter. 

4001.  No  sheep  being  bred  on  car^^and  dairy 
farms,  aud  on  farms  in  the  tieijltfjjurhood  of 
totcnf,  the  process  of  weaning  is  unknown  on 
them ;  and  on  pastoral  farms,  as  the  lambs  are  a 
month  later  in  being  lambed  upon  them,  the 
weaning  is  proportionally  later  than  on  low 
farms.  Lambs  ought  on  no  account  to  be  kept 
on  the  ewe  beyond  the  first  week  of  August, 
beyond  whicli  they  will  reduce  the  condition  of 
the  ewes  to  too  low  a  degree  to  be  regained  be- 
fore they  are  put  to  the  tup  in  October. 

4002.  The  milking  of  ewes  was  practised  to  a 
great  extent  on  pastoral  farms  for  the  purpose  of 
making  cheese,  but  is  now  abandoned  for  the 
good  aud  sufficient  reason — that  it  is  injurious  to 
the  condition  and  constitution  of  the  ewes,  to  a 
much  greater  degree  than  the  profit  derived  from 
the  cheese  afforded  by  their  milk.  "  The  wages 
paid  for  milking,"  observes  Mr  Little,  "  are 
higher  than  any  given  for  other  out-door  work  ; 
the  quality  of  the  wool  is  hurt,  and  the  quantity 
reduced  ;  and  no  part  of  the  stock  ever  attain  the 
strength  and  condition  which  those  sheep  do 
where  the  practice  is  laid  aside ;  and  of  course 
the  lambs  must  be  fewer,  leaner,  and  of  less  size, 
and  the  cast  ewes  neither  the  weight  nor  in  the 
same  condition.  .  .  .  About  12  or  13  weeks' 
suckling  is  sufficiently  long  for  hill-lambs,  and 
will  not  be  hurtful  to  the  ewes,  provided  there  is 
time  to  get  them  into  condition  before  winter. 
At  the  weaning  season  sheep  are  easily  hurt  by 
being  crowded  into  folds,  and  heated  by  running, 
owing  to  the  imprudence  of  inexperienced  ser- 
vants being  sent  to  catch  them.  By  being  new 
clipped  aud  full  of  grass,  they  are  then  more 
easily  hurt  than  at  any  other  time  of  the  year." 

4003.  Mr  Little  re  of  opinion  "  that  the  lambs 
after  being  weaned  ten  or  twelve  days,  might  be 
allowed  to  go  to  the  ewes,  as  by  that  time  they 
would  almost  all  find  tlieir  mothers,  and  would 
not  be  able  to  bring  them  into  milk,  or  do  them 
any  hurt,  and  at  the  same  time  they  would  enjoy 
the  benefit  of  being  led  by  them  throughout  the 
winter."*  Hill-lambs  have  a  more  acute  instinct 
in  recognising  their  mothers  than  Leicester  ones, 
and  in  an  open  hirsel  they  might  accompany  their 
mothers  with  impunity,  while,  on  a  lowland  farm, 
the  ewcs  would  be  brought  again  into  milk. 

4004.  Lamb  for  the  table.— I  think  that  every 
farmer  who  possesses  sheep  should  supply  his 
own  table  with  lamb  in  summer.  I  um  aware 
that  breeders  of  the  valuable  kinds  of  sheep 
grudge  to  use  their  lambs  at  table,  and  no  doubt 
the  table  would  thus  be  supplied  at  considerable 
cost;  bat  there  are  other  modes  of  obtaining  the 
end  without  making  any  sacrifice,  such  as  pur- 
chasing a  few  Black-faced   ewes  aud   crossing 


them  with  a  Leicester  tup.  Such  a  cross  will 
supply  the  requisite  number  of  lambs  of  the  finest 
quality  for  the  table,  and  the  ewes,  before  becom- 
ing old,  could  be  fed  and  sold.  There  is  no 
sort  of  meat  so  readily  obtained  and  suitable  for 
t)ie  table  in  summer,  on  account  of  its  small 
joints,  and  being  fit  for  use  immediately  when 
killed,  as  lamb.  The  jigot  boiled,  and  the  fore- 
quarter  or  loin  roasted,  and  relished  with  a  thin 
slice  of  toasted  ham,  makes  an  excellent  dinner 
in  a  summer's  day  ;  and  who  does  not  enjoy  a 
cold  roast  rib  and  shoulder  of  lamb,  witli  dre>sed 
salad,  and  cucumber,  even  in  the  hottest  period 
of  the  dog- days,  when  the  very  sight  of  any  other 
sort  of  meat  would  cloy  the  appetite  ?  A  sheep's 
haggis  has  been  lauded  by  poet  and  peasant,  and 
though  classed  by  the  former  amongst  the  ''  pud- 
din'  race,"  must  be  regarded  as  too  substantial 
a  dish  for  summer,  but  a  lamb-haggis  is  a  deli- 
cacy even  in  that  season.  A  lamb's  head  and 
lamb's  fry  make  sweet  and  savoury  dishes. 
Thus  every  part  of  the  lamb  is  eminently  useful 
for  the  farmer's  table. 

4005.  Fining. — The  rationale  and  cure  of  this 
fata!  disease  is  thus  attempted  to  be  given  by  a 
writer  : — "  The  disease  called  pining,  seems  to 
arise  from  an  enervated  and  costive  habit  of  the 
animal,  which  may  be  produced  by  a  want  of 
proper  exercise,  in  conjunction  with  feeding  in 
pastures  of  an  astringent  nature.  The  principal 
districts  in  which  this  disease  is  found  to  prevail, 
are  the  green  pastures  of  the  Cheviot  mountains, 
the  chain  of  hills  running  through  the  S.W.  parts 
of  R  ixburghshire,  the  pastoral  districts  of  Sel- 
kirk and  Peebles  shires,  and  some  other  districts 
of  Scotland,  as  Galloway.  Under  the  old  prac- 
tice of  keeping  the  sheep  in  flucks,  as  they  are 
termed  Air*e/.«,  of  weaning  the  lanibs  in  the  months 
of  July  or  August,  and  afterwards  of  milking  the 
ewes  for  8  or  10  weeks,  the  pining  was  unknown 
in  most  of  tlie^e  districts;  but  under  this  mode 
of  treatment,  the  sheep  were  frequently  subject 
to  diarrlioea — a  di:^ease  diametrically  oppo.-ed  to 
pining.  The  farmers  of  those  pastoral  di-tricts 
have  generally  improved  upon  the  older  methods 
of  keeping  their  siieep.  They  find  it  to  be  more 
profitable  to  allow  tke  whole  flocks  to  pasture 
together  indiscriminately  and  undisturbed.  The 
lanibs  remain  unweaneJ,  until  tliey  wean  them- 
selves, which  generally  does  not  take  place  till 
the  month  of  December.  By  this  mode  of  manage- 
ment, the  ewes  and  lambs  are  found  to  be  of  a 
higher  comparative  value  than  all  the  sum  rea- 
lised by  the  sale  of  cheese  made  from  the  milk  of 
the  ew*s;  besides,  the  ewes  are  not  subject  to  the 
various  accidents  arising  from  so  Irequently  col- 
lecting them  together  for  the  purpose  of  milking. 
But  under  this  undisturbed  state  of  management, 
in  all  cases  where  dry  astringent  pastures  are 
produced,  such  as  on  the  syenitic  porphyry  of  the 
Cheviot  range,  the  pining  made  its  appearance. 
That  such  pasture  promotes  this  disease,  is 
further  strengthened  by  the  fact,  that  it  is  more 
common  in  dry  than  in  wet  seasons;  and  most  so 
at  that  season  of  the  year  when,  by  the  influence 
of  the  sun,  the  plants  are  less  juicy;  or  early  in 


Little  On  ike  Mountain  Sheep,  p.  63-5. 


DRAFTING  EWES  AND  GIMMERS. 


228 


autumn,  when  the  grasses  which  have  pushed  to 
seed  become  less  succulent.  This  disease  is  not 
known  on  the  whole  of  the  grey  wucke  range  of  the 
Laniinermoor  Hills,  where  heath  prevails,  occa- 
sionally interspersed  with  green  pastures,  and 
where  the  hirsding  practice  is  pursued.  Nor  is 
it  known  to  exist  in  general  on  green  succulent 
pastures,  or  even  heaths,  growing  on  calcareous 
or  sandstone  grounds,  where  the  nature  of  the 
food,  and  the  exertion  of  the  animal  in  procuring 
it,  appears  to  counteract  the  progress  of  the  dis- 
ease, arising  from  the  inactivity  of  the  digestive 
function.  If  we  suppose  these  to  be  the  predis- 
posing causes  of  this  disease,  the  prevention  or 
remedy  will  suggest  itself,  either  under  the  head 
of  food  or  treatment.  Should  it  be  deemed  inex- 
pedient to  adopt  the  mode  of  keeping  the  flocks 
in  hirsels,  a  change  of  place,  and,  consequently, 
of  food,  is  necessary  to  accomplish  this  purpose. 
The  salutary  effects  of  a  variety  of  food  on  the 
animal  system  are  well  known.  When  sheep 
affected  with  this  disease  are  put  upon  a  heath, 
it  has  frequently  the  desired  effect;  but  when  the 
animal  is  much  overcome  with  the  disease,  its 
state  of  languidness  may  prevent  it  from  taking 
such  a  quantity  of  food  as  to  produce  a  reaction 
upon  the  animal  functions.  The  most  effectual 
cure,  therefore,  in  all  caS3s,  is  a  change  to  a 
more  rich  and  succulent  pasture."* 

4006.  When  lambs  require  to  be  bled,  it  is 
best  done  by  opening  the  vein  below  the  eye  with 
a  lancet,  and  the  wound  should  afterwards  be 
auoiuted  with  camphorated  oil. 


ON  THE  DRAFTING  OF  EWES  AND  GIMMERS. 

4007.  Immediately  on  the  lambs  being 
weaned,  tlie  drafting  of  ewes  and  gimmers, 
tliat  is,  separating  those  of  them  to  be  dis- 
posed of  from  those  to  be  kept,  may  be  con- 
veniently done.  Drafting  only  applies  to 
a  standing  flock  of  ewes — a  flying  stock 
requiring  no  drafting,  since,  where  all  are 
disposed  of,  none  obtain  the  preference  of 
being  kept. 

4008.  There  are  many  marks  of  deterio- 
ration which  determine  the  draftin"-  of 
eices.  Bareness  of  hair  on  the  croicn  of 
the  head,  which  makes  them  obnoxious  to 
the  attacks  of  fly  in  summer — deficiency 
in  eye-sight,  which  prevents  them  keeping 
with  the  flock,  and  choosing  the  best  parts 
of  pasture,  and  the  best  points  of  shelter — • 
ill-shaped  teeth  and  jaws,  which  disable 
them  from  masticating  their  food  so  well 
as  they  should — icant  of  teeth,  from  old 
age,  when,  of  course,  they  cannot  crop  suf- 
ficient food  to  support  their  lambs — hollow 


neck,  which  indicates  breeding  too  near 
akin — hollow  back,  which  implies  weak- 
ness in  the  vertebral  column,  thereby  ren- 
dering them  unfit  to  bear  lambs  to  advan- 
tage—;//«;  ribs,  which  confine  the  space  for 
the  foetus  within  the  abdominal  region — a 
drooping  tail-head,  which  aff'ects  the 
length  of  the  hind-quarter,  a  space  occu- 
pied by  superior  fles^h — bad  feet,  which 
prevent  travelling  with  ease  along  with 
the  flock — round  and  coarse  bone,  which 
indicates  coarseness  of  flesh — thin  or  short 
coat  of  wool,  which  lessens  the  clip  and  the 
profit  from  it  —  diseased  teat  or  udder^ 
which  diminishes  the  supply  of  milk  for 
the  future  piogeny — scarcity  of  milk,  by 
which  lambs,  not  obtaining  sufficient  nou- 
rishment in  the  early  period  of  their  exis- 
tence, are  stinted  ingrowth, and  weakened 
iii  constitution — carelessness  of  disposition^ 
which  induces  neglect  of  the  lamb,  parti- 
cularly one  of  twins,  which  is  in  conse- 
quence ill  nursed — producing  worthless 
la)nb,hy  which  profits  are  much  diminish- 
ed— missing  being  in  lamb,  a  failing  which 
is  apt  to  recur  in  every  future  year — casting 
lamb,  a  propensity  likely  to  recur  annually 
—  rottenness,  which  is,  of  course,  objection- 
able in  everyanimal  tliatproduces  young — 
shortness  of  breath,  which  prevents  them 
seeking  their  food,  and  eating  as  much  of 
it  as  they  should — tendency  to  scouring,  or 
the  opposite,  the  former  imposing  weak- 
ness, the  latter  inducing  inflammation — 
delicacy  of  constitution,  which  disables 
them  from  withstanding  the  ordinary 
changes  of  the  weather — diminutive  sta- 
ture, or  inordinate  size,  which  spoils  the 
uniformity  of  the  flock.  Such  is  a  long 
list  of  faults  incidental  to  ewes,  which  may 
all  be  observed  in  the  same  flock,  and  which 
every  .breeder  is  desirous  to  get  rid  of. 

4009.  It  is  not  at  all  probable  that  any 
flock  of  ewes  presents  all  these  objection- 
able qualities  in  one  season  ;  but,  notwith- 
standing this  circumstance,  it  is  not  in  the 
power  of  the  breeder  to  draft  every  ewe 
having  an  objectionable  property  every 
year,  since  the  farm  supjiorting  a  deter- 
minate flock,  the  extent  of  the  draft  de- 
pends in  a  great  measure  upon  the  number 
of  good  substitutes  which  the  gimmers 
maysupjdy;  audit  is  evident  that  no  good 
object  is  attained  by  drafting  a  bad  ewe, 
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ami  taking  in  its  stead  a  bad  gimnier. 
Tlio  nmiibcr  of  giinincrs  fit  to  be  trans- 
ferred to  tbe  ewe  flock,  sbonld  therefore 
be,  in  the  first  instance,  ascertained,  and 
tben  a  corresponding  number  of  the  worst 
ewes  should  be  drafted. 

4010.  In  drafting  ghnmers,  many  of 
tlie  above  faults  may  be  observed  in  them, 
although  those  arising  from  lamb-bearing 
cannot  possibly  affect  young  sheep.  The 
faults  incidental  to  gimmers  are,  bareness 
of  hair  on  the  crown  of  the  head,  ill-shaped 
teeth  and  jaws,  hollow  neck,  hollow  back, 
flat  rib,  low  tail-head,  bad  feet,  round 
coarse  bone,  thin  and  short  fleece,  rotten- 
ness, shortness  of  breath,  tendency  to 
•scouring  or  otherwise,  delicacy  of  constitu- 
tion, diminutiveness  of  stature,  and  inor- 
dinate size.  These  faults  are  numerous 
enough,  but  not  likely  to  be  all  observed 
in  the  same  year,  and  less  likely  in  the 
same  individual.  Most  of  them  may  be 
got  rid  of  by  rejecting  females  which  have 
more  than  one  of  them,  and  by  employing 
tups  free  of  them  all.  When  the  external 
form  is  improved,  the  constitution  is  also 
strengthened.  Gimmers,  when  they  be- 
come ewes  of  the  first  season,  are  likely  to 
be  deficient  in  milk,  careless  of  their 
young,  and  produce  small  lamb;  but  these 
faults  may  disappear  in  the  succeeding 
year ;  and  should  this  not  be  the  case,  the 
ewe,  though  young,  healthy,  and  fresh, 
should  be  drafted.  Ample  drafting  alone, 
both  of  gimmers  and  ewes,  can  insure  a 
Sound,  healthy,  well-formed,  young,  and 
stron<'-constitutioned  flock  of  ewes. 


them  fresh,  but  will  cause  the  season  to 
come  on  them  more  strongly  and  equally 
than  without  such  .issistance.  Poppy-cake 
bruised  and  served  in  troughs,  fig.  52, 
answers  this  purpose  well. 

4012.  The  dra/t-cwes  and  drnft-ffim- 
mers  should  be  put  on  the  best  giass  the 
farm  affords,  immediately  after  lieing  draft- 
etl,  to  fatten  as  soon  as  possible,  as  they 
are  usually  sold  before  the  time  arrives  for 
putting  lean  sheep  on  turnips  The  ewes 
which  have  missed  lamb,  called  ttip-e'ild 
eires^  having  had  no  lamb  to  rear,  will  be 
fat  in  the  early  ])artof  summer;  and  when 
kept  to  the  end  of  autumn  become  very 
fat,  not  less  than  30  lb.  jjer  quarter,  if  of 
the  Leicester  breed.  The  draft-gimmers, 
and  the  draft- ewes  which  have  borne  lamb, 
may  reach,  by  the  latter  period,  20  lb. 
per  quarter.  The  gimmers  should  fetch 
the  highest  price,  the  tup-eild  ewes  should 
also  yield  good  mutton,  but  that  of  old 
ewes  is  always  dry.  Drafts  arc  ready  for 
sale  in  September.  St  Ninian's  fair  in 
Northumberland  is  held  on  the  28th  Sep- 
tember for  the  sale  of  draft-ewes,  and  I 
have  seen  as  many  as  70,000  in  it,  fat  and 
lean. 

4013.  Ewes  and  gimmers  on  pastoral 
farms  are  drafted  on  the  same  principles 
and  for  the  same  reasons  as  those  on  low- 
land farms. 

4014.  I  have  mentioned  the  use  of  poppy-cake 
for  ewes  (4011.)  As  the  oil  of  one  species  of 
poppy,  J'itfxircr  sonmi/erum,  of  which  it  yields 
from  3(5  to  63  per  cent,  is  used  as  an  article  of 
food  in  Trance  and  Germany,*  the  cake  left  after 
the  expres-sion  of  the  oil  is  no  doubt  derived  from 
those  countries.  I  am  not  aware  of  any  chemical 
analysis  having  yet  been  made  of  this  cake,  but 
Professor  Johnston  gives  the  analysis,  by  Ruling, 
of  the  ash  of  the  common  celandine,  Chtruioniitm 
vittjus,  probably  a  cultivated  poppy  got  wild, 
which  is  this  : — 


4011.  The Jlock-ewes  a,ndJlock-gimmers 
may  be  j)ut  together,  or  kept  separate,  as 
circumstances  may  determine.  If  tupped 
together,  they  may  go  together  all  the 
season  ;  but  if  not,  which  is  always  the 
case  on  large  farms  where  more  than  one 
tup  is  employed,  they  should  be  grazed 
separately,  to  save  the  trouble  of  sepa- 
rating them  afterwards.  Both  should  be 
kcjjt  on  moderate  pasture,  to  prevent  at- 
taining too  great  fatness  before  the  tupping 
season,  which  commences  the  second  week 
of  October  ;  but  good  fresh  aftermath  of 
grass,  or,  what  is  still  better,  rape,  for 
a'bout  two  or  three  weeks  before  the  tups 
are  put  amongst  them,  will  not  only  make 

*  Thomson's  Organic  Cliemlstry  — Vegetable?,  p.  430. 
+  Johnston's  Lectures  on  Agricidtural  Chemistry,  2d  edition,  p.  401 
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ON  THE  MARKING  OF  SHEEP. 

4015.  When  lambs  cease  to  bleat  for 
their  mothers,  they  should  be  marked  and 
buisted,  not  only  to  identify  tliem  with  the 
flock  of  the  farm  on  which  they  are  bred, 
but  as  a  record  of  the  particular  blood 
from  which  they  are  descended.  The 
markings  are  confined  to  the  ears,  and 
consist  of  small  pieces  cut  out  of  the  fore 
or  back  margin,  or  a  slit  in  the  tip,  with  a 
sharp  knife,  or  of  holes  punched  through 
with  punching-nippers,  or  of  a  combination 
of  both  sorts  of  marks.  The  female  stock 
are  always  marked  on  the  7iear  ear,  and 
the  male  on  the  far  one.  Thus,  a  single 
round  hole  is  punched  through  the  near 
ear  of  all  the  ewe-larabs,  and  a  similar  hole 
through  the  far  ear  of  the  wether  lambs ; 
and  should  any  of  the  ewe-lambs  be  con- 
sidered fit  for  breeding  tups,  they  either 
receive  an  additional  hole  through  the  near 
ear,  or  a  bit  cut  out  from  either  margin  of 
either  ear,  corresponding  to  a  similar 
mark  on  their  dams  or  sires,  to  distinguish 
their  particular  descent  in  blood.  Twin 
ewe-lambs  receive  a  hole  through  both 
ears.  Tup-lambs  receive  no  ear  marks, 
their  long  tail  serving  the  purpose  till  they 
are  weaned,  when  they  are  at  once  trans- 
ferred to  the  tup  flock.  Individual  tups 
are  so  easily  identified,  and  their  descent 
so  well  known  by  the  shepherd,  that  they 
require  no  marking  ;  but  where  a  large 
number  of  tups  are  bred,  a  distinguishing 
mark  is  always  satisfactory. 

4016.  Fig.  339  are  the  punching-nip- 
pers^ of  which  the  inverted  hollow  cone  a, 

Fig.  339. 


THE  PUNCHING-NIPPERS. 

having  its  small  end  sharpened  to  an 
edge,  is  employed  to  cut  the  hole — of  any 
form,  round,  square,  or  triangular — out  of 
the  ears ;  and,  to  save  the  ears  from  being 
bruised  in  the  punching,  a  pad  of  horn  b  is 
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inserted  into  the  straight  under-arm  of  the 
nippers,  the  pieces  nipped  out  rising  out 
of  the  orifice  c.  The  figure  at  once  shows 
how  the  instrument  is  used,  being  similar 
to  the  one  used  by  shoemakers  to  punch 
holes  into  the  lappets  of  shoes,  through 
which  the  shoe-strings  are  passed.  It 
costs  2s.  9d. 

4017.  Besides  marks  in  the  ears,  letters 
are  imprinted  on  the  body  with  an  instru- 
ment called  a  huisting-iron. 

4018.  Buisting  consists  simply  of 
stamping  a  letter  or  letters,  expressive  of 
the  initials  of  the  name  of  the  owner  or  of 

the  farm,  or  of  both,  on  diffe- 
rent parts  of  the  body.  The 
buist  or  mark  is  efi"ected  by  a 
simple  instrument,  fig.  340, 
consistingof  a  wooden  handle, 
an  iron  shank,  and  a  capital 
letter,  such  as  S.  The  letter 
is  made  of  hammered  iron, 
thin,  and  even,  to  the  centre 
of  which  is  aflaxed  by  one 
end,  perpendicularly,  an  iron 
rod,  driven  at  the  other  end 
into  a  wooden  helve,  through 
a  ferule.  The  length  of  the 
instrument  is  about  two  feet. 
Its  mark  is  made  on  the  same 
principle  as  those  on  the  ears, 
the  near  side  indicating  the 
THE  BuisTiNG-  fcmalo,  and  the  far  side  the 
IRON  FOR  sHEEP.niale  sheep.     It  costs  3s. 

4019.  The  material  of  which  the  mark 
is  made  is  tar,  made  viscid  by  a  little  pitch, 
both  being  boiled  together  in  a  metal  pot. 

4020.  The  sheep  to  be  buisted  are  put 
into  a  convenient  apartment  of  the  stead- 
ing, and  handed  out  of  a  door,  one  by  one, 
by  one  man,  and  kept  steady  by  another 
holding  the  head  and  rump  with  his  hands, 
and  bulging  out  the  side  to  be  marked,  the 
one  opposite  to  himself,  by.pressure  against 
his  knee.  The  buisting-iron  is  then 
dipped  by  a  third  person  lightly  into  the 
melted  tar  in  the  pot,  to  prevent  dripping  ; 
and  to  make  the  mark  vivid,  the  buist 
should  be  applied  with  a  degree  of  pres- 
sure upon  the  entire  surface  at  once,  to 
compress  the  wool  equally,  and  then 
withdrawn  quickly.  The  wool  must  be 
quite  dry,  or  the  tar  will  not  adhere  to  it. 


226 


PRACTICE— SUMMER. 


All  new  clipped  sheep  are  buisted  in  this 
manner,  and  tliougli  but  a  temporary 
mark,  being  in  time  obliterated,  even  ou 
short  wool,  it  answers  the  present  purpose 
well.  To  my  ta^ite,  the  mark  looks  best 
on  that  point  which  is  the  roundest  part  of 
the  rib,  but  others  prefer  it  on  the  shoul- 
der, tlie  rump,  or  the  loins.  To  save  twice 
handling  of  the  lambs,  they  should  be 
marked  and  buisted  at  the  same  time,  one 
person  making  the  marks,  another  apply- 
ing the  buisting-iron. 

4021.  To  save  frequent  catching,  hill-lambs  are 
marked  in  the  ears  with  the  peculiar  mark  of  the 
farm,  with  the  punching-nippers  or  knife,  when 
thev  are  castrated. 


Fig.  341. 


THE  BRAND- 

INU-IROV  FOR 

SHKEP AND 

CATTLE. 


4022.  Fig.  341  is  an  instrument  for  marking 
horned  sheep  and  cattle.  It  is 
made  wholly  of  iron,  and  on  the 
upper  face  of  the  block  is  cut  out 
as  a  die  the  capital  letter  to  be 
used,  such  as  S.  The  length  of 
the  instrument  is  about  eighteen 
inches.  It  is  heated  in  the  fire", 
and  the  letter  burns  its  form  on 
the  hair  of  the  face,  on  the  horns 
of  the  Blackfaced  sheep,  and  on 
the  horns  of  cattle.  If  heated  high 
it  may  brand  several  sheep  before 
it  cools,  but  the  most  uniform 
brand  is  made  when  the  iron  is 
heated  for  every  sheep ;  and,  to 
carry  on  the  work  expeditiously, 
two  brands  at  least  should  be 
used — one  to  be  in  use  while  the 
other  is  heating  in  a  fire  hard  by, 
to  and  from  which  a  person  should 
carry  the  brands  for  the  operator. 

Branding  is  done  on  the  same  principle  as  buist- 
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ON  HAY-MAKING. 

4023.  It  has  often  been  alleged,  that 
Scottish  farmers  have  always  shown 
little  skill  in  the  making  of  hay.  Ready 
as  I  am  to  vindicate  the  general  excel- 
lence of  Scottish  husbandry,  I  must  own 
that  the  allegation  is  well-founded.  Hay- 
making, as  usually  performed  in  Scot- 
land, would  induce  one  to  believe  that  the 
period  of  conducting  it  had  arrived  unex- 
pectedly, and  the  time  spent  upon  it  was 
thrown  away. 

4024.  The  practice  commented  on,  de- 
lays the  cutting  down  of  the  grass  until  it 
has  passed  its  most  succulent  period — 
allows  it  to  lie  on  the  ground  when  cut  till 


it  is  bleached  by  the  rain,  scorched  by  the 
sun,  or  rotted  by  the  growth  of  the  after- 
math penetrating  thronj;h  the  swathes — 
puts  the  weather-beatenswathes together  as 
fast  as  possible,  into  as  large  ricks  as  will 
keep  the  hay  without  heating — and  jK'rmits 
the  ricks  to  stind  on  the  ground  till  the 
grass  under  them  is  destroyed.  The  grass 
thus  treated  is  expected  to  make  <^ood 
bay! 

4025.  If  it  were  desired  to  contrive  a 
plan  to  make  bad  hay,  the  one  just  de- 
scribed seems  to  be  the  best  suited  for  the 
purpose.  The  practice,  however,  is  not 
unreasonable,  for  reasons,  in  explanation, 
though  not  in  vindication,  can  be  given, 
and  they  are  these: — An  economical  de- 
sire exists  amongst  farmers  to  save  as 
much  rye-grass  seed  as  will  sow  the  land 
tobe  laid  down  to  grassthe  next  year,  which 
comprehends  the  fourth,  fifth,  or  sixth  part 
of  the  farm,  according  to  the  rotation  of 
the  crops  practised  upon  it.  To  attain  this 
object,  it  is  necessary  to  allow  the  rye- 
grass to  nearly  ripen  its  seed  before  it  is 
cut  down ;  and  the  easiest  test  to  ascer- 
tain its  ripeness,  is,  to  sweep  the  hat 
smartly  along  the  heads  of  the  plants, 
and  see  whether  it  has  caught  any 
seeds.  When  rye-grass  has  attained 
this  degree  of  maturity,  the  clover  has 
passed  its  most  succulent  state,  so  that  the 
crop  is  altogether  too  old  to  make  good 
hay  before  it  is  cut  down.  To  give  time 
to  the  rye-grass  seed  to  won,  the  swathes 
are  allowed  to  lie  for  some  days  before 
being  gathered  into  ricks.  Hay-making 
arriving  at  the  same  time  as  the  singling 
of  turnips,  it  receives  the  less  attention  on 
that  account. 

4026.  These  reasons  are  suflBcient  to 
explain  the  object  and  the  circumstances, 
but  they  offer  no  justification  for  pursuing 
a  slovenly  mode  of  making  hay,  since  the 
object  CAXx  be  attained  by  a  different  and 
better  procedure,  which  is  this  : — The 
quantity  of  rye-grass  seed  usually  required 
is  1  bushel  per  imperial  acre;  and  as  a  crop 
of  mixed  clover  and  rye -grass  varies  in 
yield  from  25  to  40  bushels  of  rye -grass 
seed  per  acre,  an  extent  of  crop  appor- 
tioned to  yield  the  quantity  wanted,  would 
surely  be  a  more  rational  proceeding  than 
injuring  a  whf>le  crop  of  hay  for  the  sake  of 
preserving  a  few  bushels  of  rye-grass  seed. 
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But  after  the  crop  has  thus  been  injured, 
the  best  of  the  rye-grass  seed  is  allowed  to  be 
ehed  upon  the  ground  by  the  dilatory  mode 
of  making  hay  usually  pursued.  As  for  the 
interference  of  turnip-singling  with  hay- 
making, it  is  evident  that  if  the  grass  were 
earlier  cut  for  hay  than  it  is.  the  hay  might 
be  secured  past  danger  before  the  turuips 
were  ready  for  singling. 

4027.  Hay  is  made  both  of  sown  and 
of  natural  meadow-grasses.  The  grasses 
sown  in  Scotland  for  hay  consist  of  red 
clover,  Trif oliiun  pratense,  aud  rye-grass, 
Lolium  perenne  ;  for  although  the  white- 
clover,  Trifolium  repnns^  is  sown  along 
■with  these  two  seeds,  (2633,)  it  forms  no 
sensible  part  of  the  first  year's  crop,  and 
therefore  constitutes  no  portion  of  the  hay. 
As  hay  is  thus  made  from  the  first  year's 
grass,  it  matters  not  whether  the  rye- 
grass is  annual  or  perennial.  The  annual 
yields  the  heavier  crop,  but  the  perennial 
makes  the  finer  quality  of  hay.  The 
natural  grasses  constitute  the  hay  of  Eng- 
land and  Ireland.  The  hay  of  the  sown 
and  of  the  natural  grasses  are  certainly 
very  different  in  appearnace — the  former 
is  composed  of  the  strong  and  stiff  stems 
of  the  red  clover  and  rye-grass,  while  the 
latter  feels  soft  and  woolly,  and  more 
odorous,  on  account  of  the  sweet-scented 
vernal-grass,  Anihoxanthum  odoratum^ 
always  forming  a  component  part.  If 
both  are  equally  well  made,  there  is  pro- 
bably no  material  difference  in  their  nutri- 
tive properties ;  but  this  fact  has  been 
established  in  Scotland,  that  the  sown 
grasses  are  more  nutritive  for  young  stock, 
both  sheep  and  cattle,  than  natural  ones, 
and  hence  we  may  hold  as  true,  that,  made 
into  hay,  they  will  also  be  more  nutritive 
for  them.  Natural  grasses  on  the  other 
hand  are  more  nourishing  to  old  stock  than 
sown  ones ;  and  hence  natural  hay  is  best 
for  cows  and  horses. 

4028.  I  have  heard  farmers  express  the 
opinion  that  sown  grasses  require  a  differ- 
ent treatment  to  be  made  into  hay  than 
natural  ones.  If  the  object  is  to  obtain 
rye-grass  seed,  the  two  processes  should 
be  different;  but  if  it  be  to  make  the  best 
hay,  I  cannot  see  why  the  treatment  should 
be  different.  The  nature  of  the  plants 
employed  is  the  same,  and  similar  treat- 
ment  should  produce   similar  results    in 


them  ;  and  as  the  art  of  hay-making  18 
merely  to  expel  the  water  from  the  plants 
without  injury  to  their  texture,  the  only 
danger  to  be  apprehended  is  excessive  fer- 
mentation, which  is  easily  excited  in  warm 
weather,  and  will  proceed  to  a  destructive 
extent,  if  not  controlled  ;  and  when  plants 
are  allowed  to  lie  on  the  ground  until  they 
are  bleached,  the  art  of  making  them  into 
hay  is  virtually  abandoned.  Still  hay-mak- 
ing is  modified  according  as  manual  labour 
or  mechanical  assistance  is  employed. 

4029.  The  hay  crop  is  cut  down  either 
by  hired  labourers  by  the  piece,  or  by 
the  ploughmen  of  the  farm.  The  grass 
is  better  and  more  expeditiously  cut 
down  by  the  piece,  as  contractors  exert 
themselves  more  and  work  more  hours 
than  ploughmen,  who  have  the  charge  of 
horses,  can  be  expected  to  do.  The  usual 
cost  of  cutting  grass  for  hay  is  2s.  6d.  or 
3s.  the  imperial  acre.  I  once  let  a  small 
patch  of  6  acres  of  clover,  to  be  cut  for  hay, 
to  a  strong  man,  who  undertook  to  do  it 
for  2s.  6d.  the  acre,  but,  after  the  first  half- 
day's  work,  he  relinquished  the  agreement 
as  being  too  low  for  him.  And  so  it  really 
proved  ;  for  on  examination  the  clover 
was  found  so  luxuriant  that  it  was  kneed 
down,  that  is,  its  lower  part  was  lying 
upon  the  ground,  while  its  upper  part  only 
seemingly  formed  the  growing  crop.  He 
agreed  to  take  2s.  6d.  a-day,  the  usual 
wages  at  cutting  grass  for  hay,  and  after 
toiling  hard  for  his  money,  the  cutting 
cost  me  5s.  the  acre. 

4030.  The  implement  used  for  cutting 
grass  for  hay  is  the  same  as  that  for  cut- 
ting grass  for  forage — the  common  scythe, 
fig.  322,  mounted  with  a  bent  or  straight 
sued.  He  is  the  best  scythe-man  who 
keeps  the  keenest  edge  on  his  scythe,  as 
he  will  not  only  do  more  work,  but  that 
more  easily  for  himself.  The  edge  of  the 
blade  is  first  formed  by  using  one  of  two 
forms  of  scythe-stones,  the  round  a  and  the 
square  b,  fig.  324,  and  then  maintained  by 
the  use  of  the  strickle,  fig.  323.  Of  the 
two  scythe-stones  I  prefer  the  round  one, 
as  the  circumference  of  the  circle  affecting 
a  smaller  space  of  the  scj'the  at  a  time  in 
sharpening  the  edge,  the  stone  is  more 
easily  drawn  across  the  blade,  and  greater 
effect  produced  by  the  operator  on  any 
particular  part  of  its  edge.     In  sharpening 
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the  scythe,  it  is  placed  on  the  left  side  of 
the  mower,  with  the  point  of  the  hlade 
restiiiiron  a  small  flat  stone  on  the  ground, 
the  heel  of  the  blade  and  sned  being  sup- 
ported by  the  left  hand.  The  scythe- stone, 
which  is  about  14  inches  long,  is  grasped 
by  one  end  in  the  right  hand,  which  it 
fills,  and  is  thus  used  : — The  sharpening 
is  produced  by  making  sliding  downward 
strokes  along  the  stone  on  each  side  of 
the  blade  alternately.  This  mwle  of 
sharpening  is  based  on  the  principle,  that 
the  scythe  cuts  after  the  manner  of  a  fine 
saw,  with  the  teeth  set  towards  the  point 
of  the  blade,  and  against  the  direction  of 
it-  motion  when  cutting.  The  stone  can- 
not conveniently  be  carried  over  the  whole 
length  of  the  blade  at  one  sweep  of  the 
hand,  so  that  only  portions  of  it  are  sharp- 
ened at  one  time,  and  hence  the  sharpening 
begins  at  the  heel,  and  proceeds  downwards 
to  the  point.  A  few  inches  at  the  point 
are  left  untouched,  and  to  reach  these,  the 
Hiower  lifts  up  the  blade,  and  holds  it  in 
the  middle  with  the  left  hand,  bringing  it 
into  a  horizontal  position,  with  the  sned 
still  resting  on  its  end  on  the  ground,  and 
leaning  against  his  rump  to  steady  it  while 
he  completes  the  process  by  sharpening 
the  point  in  the  same  manner  as  he  did  the 
blade,  but  with  shorter  strokes.  Through- 
out this  operation,  the  stone  must  always 
be  held  flat  upon  both  sides  of  the  blade, 
*nd  if  this  be  not  attended  to,  the  edge 
will  either  not  be  touched,  or  it  will  be 
too  much  rubbed  and  be  rounded  off:  the 
consequence  in  either  case  will  be,  to 
render  the  scythe  speedily  unfit  for  cut- 
ting until  it  be  re-ground  upon  the  grind- 
stone. It  is  this  operation  which  tries  the 
skill  of  the  mower,  in  the  same  manner  as 
the  skill  of  the  joiner  is  tested  by  his 
ability  to  keep  a  fine  edge  on  bis  tools. 

4031.  Besides  the  stones  and  strickle, 
the  mower  should  be  provided  with  bits  of 
thin  leather  to  lay  between  the  head  of  the 
blade  and  the  sned,  a  few  short  broad- 
headed  nails  in  case  the  grass-nail  should 
come  off,  and  a  hammer  to  unloose  and 
fasten  the  wedges  used  in  the  ring  and 
handles. 

4032.  The  instruments  being  prepared, 
the  mowers  are  ready  to  commence  the 
cutting.  Two  or  three  men  form  a  gang  or 
head  of  mowers,  and  two  gangs  of  two 


men  each  form  a  convenient  division  of 
mowers  when  the  extent  of  ground  to  be 
mown  is  considerable.  On  a  500  acres 
farm  under  a  five-course  rotation,  perhaps 
20  acres  of  the  100  acres  of  new  grass  may 
be  made  into  hay.  It  is  fair  work  for  a 
man  to  mow  an  acre  of  good  grass  daily, 
and  when  he  goes  over  more  ground,  it  is 
no  good  sign  of  the  crop.  On  choosing 
the  side  of  the  field  to  make  the  beginning, 
the  direction  from  which  the  clover  leans, 
and,  when  it  is  scanty  and  the  ryegrass 
thin  and  upright,  the  point  from  which 
the  wind  blows,  which  always  determines 
tlie  lean  of  a  thin  crop — should  be  chosen 
for  the  direction  of  the  mowing,  which 
should  be  conducted  if  possible  across  the 
ridges. 

4033.  Of  the  two  methods  of  making 
hay — the  English  with  the  natural  grasses, 
and  the  Scotch  with  the  sown  ones — I 
shall  first  describe  the  English  method; 
and  then  it  will  be  seen  whether  or  not  it 
cannot  be  used  in  Scotland  with  the  sown 
grasses.  It  is  a  convenient  beginning  for 
hay-cutting  to  commence  in  the  afternoon, 
as  by  the  next  forenoon  the  grass  that  has 
been  cut  will  be  tedded  while  the  mowers 
are  proceeding  with  their  work  for  the 
day.  The  grass,  however,  should  never 
be  cut  when  rain  falls,  nor  should  any 
other  operation  connected  with  hay-mak- 
ing be  then  conducted. 

4034.  Xext  morning,  if  the  grass  be 
free  of  dew,  and  if  not,  in  the  forenoon 
after  it  is  dry,  the  tedding  machine  is 
yoked  to  scatter  the  swathes  of  grass 
abroad  to  win,  which  the  mowers  had  cut 
on  the  previous  afternoon,  as  also  that  cut 
up  to  dinner-time  of  the  present  day,  if 
the  weather  is  likely  to  continue  fair  until 
evening.  The  English  tediling-machine, 
which  is  represented  in  perspective  in  fig. 
342,  consists  of  a  skeleton  carriage,  hav- 
ing a  series  of  revolving  rakes  occupying 
the  place  of  the  body.  The  carriage  is 
composed  of  the  transverse  bar  a,  with  the 
horse-.«liafts  h  b.  An  iron  stay-bar  c  on 
each  side  connects  and  supports  the  shafts. 
The  ratchet-wheel  e,  attached  to  the  nave 
of  the  carriaire-wheel  d,  takes  hold  of  the 
spur-wheel  /'by  means  of  a  pall,  and  car- 
ries it  round  when  the  machine  advances, 
but  slips  hold  on  backing  or  turning.  The 
spur-wheel  /  works  into  a  pinion,  which 
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is  mounted  on  the  end  of  the  hollow  shaft 
h  ;  and  though  in  the  figure,  for  the  sake 
of  distinctness,  the  spur-wheel  and  ])ini(in 


are  exposed  to  view,  they  are  in  the  machine 

closely  boxed  up  to  prevent  entanglement 
from  the  hay  falling  between  the  wheel 


Fiff.  342. 
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and  pinion.  The  two  rake-wheels  i  i  are 
of  very  light  constniciion,  and  are  fixed 
dead  upon  the  shaft  h,  and  armed  with  the 
eight  rakes  k  k.  The  rakes  are  attached 
to  the  wheels  by  tunibliiig-jointsm  m,  and 
are  held  to  the  work  by  the  springs  I  only; 
by  which  arrangement,  when  any  undue 
resistance  is  opposed  to  a  rake,  such  as  a 
stone  or  other  obstruction,  the  rake  falls 
back  till  the  obstruction  has  been  passed, 
when  the  springs  innneiliately  return  it  to 
its  working  position.  Besides  the  capa- 
bility of  backing,  without  turning  the 
rakes,  there  is  provision  for  disengaging 
them  when  the  machine  is  advancing. 
The  machine  is  also  furnished  with  the 
means  of  elevating  and  depressing  the 
centre  of  the  revolving  rakes,  and  in  con- 
sequence of  bringing  the  rake-teeth  nearer 
to,  or  farther  from  the  ground. 

403.5.  When  in  operation  the  machine 
is  drawn  by  one  horse,  or  sometimes  two 
horses,  and  the  result  of  the  combination 
of  the  gearing  is,  that  the  revolving  rake 
makes  4|  revolutions  for  one  of  tlie  car- 
riage-wheel. The  latter  being  3  feet  10 
inches  diameter,  will  pass  over  1 2  feet  or 
thereby  in  one  revolution,  and  the  rakes 
being  4  feet  6  inches  diameter  over  the 
extreme  points  of  the  teeth,  will  describe 
a  circle  of  about  14  feet  in  circumference, 
and  this  revolving  4^  times  for  one  of  the 
other,  the  points  of  the  teeth  will  pass 
through  QS  feet  while    the   carriage    has 


moved  over  12  feet,  and  as  there  are  8 
rake-heads,  there  will  be  8  x4-5=3G  con- 
tacts with  the  substance  which  is  to  be 
lifted  in  a  space  of  1 2  feet,  or  one  at  every 
4  inches.  From  this  calculation  it  will  be 
seen  that  the'  hay  under  the  operation  of 
this  machine  will  undergo  a  process  of 
teazling  or  tedding  of  the  most  perfect 
description;  it  will  be  separated  and  tossed 
about  until  no  two  stems  of  the  plants 
will  be  left  in  contact,  and  by  this  expo- 
sure the  drying  })rocess  is  effected  in  a 
period  greatly  shorter  and  more  eftectually 
than  could  be  done  by  any  number  of 
hands.  Thus,  if  suppose  tiie  horse  to  walk 
2^  miles  per  hour,  and  the  machine  to 
cover  6  feet  in  breadth,  we  have  a  sur- 
face of  U  acres  nearly  covered  in  an  hour. 
There  are  some  variations  in  the  mode  of 
constructing  this  hay- tedder,  but  not  dif- 
fering essentially  from  the  one  here  figur- 
ed, which  has  been  drawn  from  those 
manufactured  by  Mr  Slight  of  Edinburgh, 
where  the  price  is  £14. 

4036.  Where  there  is  no  tedding-ma- 
chine,  the  grass-swathes  are  tedded  with 
the  hand  or  with  forks,  fig.  110,  care  be- 
ing taken  to  shake  and  separate  the  grass 
effectually. 

4037.  In  the  afternoon  the  tedded  grass 
is  raked  together  with  the  horse-rake. 
One  of  the  n)ost  common  forms  is  repre- 
sented, in  perspective,  by  fig.  343.     The 
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badv  of  the  machine  consists  of  a  main 
beam,  a  a,  and  of  a  swing-bar,  b  l>,  oi'  equal 
len"th,  and  these  are  bolted  together  upon 


two  side  bars,  c  c,  as  also  to  the  interme- 
diate bars  d  d.  The  handles,  e  e,  are 
jointed   upon  a  bolt   in  n  and  are  also 


Fig.  343. 
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bolted  to  the  lifting-bar/,  which  rest  by  when  thus  filled,  the  driver,  bj  lifting  the 
noggs  on  the  bars  c  c.  The  axles  //  are  handles,  causes  the  tines  to  be  drawn  up- 
kneed.     The  wheels  /<  are  of  ligl4  make     ward    through     amongst    the    iron    bent 


in  cast-iron,  and  tlie  horse  shafts  i  i,  work- 
ed to  such  a  curvature  that  they  shall  bo 
of  the  ])ro|)er  height  for  the  horses'  shoul- 
ders, when  the  body  of  the  inijilenient 
stands  level,  are  bolted  to  the  main  beam 
and  intermediate  bars  at  k;  and  arc  like- 
wise supported  by  the  iron  stays  /.  One 
horse-shaft  is  broken  off  for  want  of  space. 
The  machine  is  armed  w'th  20  tines  or 
teeth  111  m,  iSjc.,  which  are  each  fixed  into 


stripping-rods,  which  discharge  the  con- 
tents of  tlie  rake  upon  the  ground;  the 
handles  are  immediately  let  down  to  the 
working  position,  and  the  work  proceeds 
as  before.  The  usual  price  of  this  rake  is 
from  .4^3,  lOs.  to  £3,  \')S.  Many  varieties 
of  this  implement  have  been  patented  ; 
but  all  the  essential  working  parts  of 
them  are  taken  precisely  from  the  earlier 
niachiiK's,  similar  to  what  is  here  describ- 


a  separate  head  m,  while  at  the  point  they  cd,  and  tiiey  are  comparatively  expensive, 

are  bent  forward  and  sharpened,  but  are  the  price  of  the  best  being  from  £6  to  £9. 
adjusted  so  as  not  to  run  into  the  ground. 

Eacii  of  the  rake-heads  ii  is  attached  to  4038.  While    the   grass    that   was  first 

the  lifting-bar/by  means  of  a  short  chain,  cut  is  being  raked  with  this  maciiine  across 

whereby,   when   the  hnntlles  e  qre  lifted,  four  ridges  on  to  the  fifth,  the  field-workera 

the  bar/ and  all  the  rake-tines  are  lif{e<i  jmt   the   grass    into    small    round-headed 

from    tlie  ground  l)y  one   operation,  and  cocks,  the  size  of  which  is  regulated  by  the 

when  let  down  again,  each  tine  is  at  liberty  state  of  dryness  the  weather  has  permitted 

to  rise  and  fall  a  small  space,  as  the  in-  the    grass  to  become.     If  the  raker  has 


equality  of  the  irroinid  or  any  ohstructiou 
may  require.  In  ihc  act  of  working,  the 
machine  advances  till  the  tines  have  col- 
lected as  much  hay  as  can  be  contained  in 
the  bosom  of  the   tines  and   heads,  and, 


taken  a  consi<lerable  start  of  the  workers, 
which  is  the  best  plan,  the  latter  may 
make  as  many  ricks  along  one  ridge  as 
the  raked  grass  will  admit;  but  if  the 
workers  start  but  a  short  time  after  the 
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raker,  tliey  will  have  to  follow  him  in  his 
tracks  across  the  ridges,  and  make  up  the 
ricks  as  there  is  grass  raked  for  them. 
After  the  first  cut  grass  has  heen  raked, 
what  was  cut  in  the  morning  is  raked. 
All  the  grass  that  had  been  tedded  must 
be  put  into  small  ricks  before  the  workers 
cease  from  work  that  evening;  and,  to 
secure  this  result  always,  the  quantity 
tedded  and  mown  should  be  regulated  by 
the  number  of  hands  at  command  to  put 
it  into   ricks  in   the  course  of  an  after- 


noon. 


Fig.  344. 


4039.  Where  there  is  no  horse-rake,  the 
grass  must  be  raked  together  in  the  same 
manner  with  the  hand-rake,  and  no  more 
of  it  raked  together  than  can  be  ricked  by 
the  workers  at  command.  It  is  evident, 
however,  that  where  the  tedding  machine  is 
employed,  it  is  requisite  to  have  a  horse- 
rake  to  rake  a  space  of  ground  corre- 
sponding to  the  extent  of  its  operation. 
Figs.  344  and  345  represent  the  hand- 
rake  in  its  most  simple  form  and  construc- 
tion. It  consists  of  a  head  c  d  or  ff  h^ 
made  of  hard  wood,  which  is  armed  with 
Fig.  345. 


THE  HAY  HAND-RAKES. 


12  or  13  wooden  teeth,  a  or  e,  made 
of  oak  or  ash,  and  about  3h  inches  long. 
The  helve  is  usually  made  of  ash,  but,  as 
lightness  is  an  object,  its  thickness  ought 
not  to  exceed  1^  inch,  dressed  neatly 
smooth  and  round,  except  where  the  head 
enters.  This  part  of  it  is  either  let  into  the 
middle  of  the  head  by  a  tenon,  as  in  fig. 
345,  or  split  as  in  fig.  344,  and  enters  it 
by  two  tenons.  It  is  in  this  point  of  the 
construction  that  the  variations  have  oc- 
curred, and  it  is  evidentthat  the  singletenon 
alone,  as  in  fig.  345,  is  defective  and  weak  ; 
hence  the  grounds  for  the  variation,  to 
aftord  some  additional  support  to  the 
simple  tenon,  and  fig.  344  exhibits  one 
mode  of  accomplishing  the  object ;  the 
shaft  is  split  with  a  saw  from  the  end 
backward  to/,  at  which  point  it  is  pre- 
vented from  splitting  further  by  an  iron 
ferule  drawn  tight  upon  it ;  the  fork  is 
then  opened,  the  ends  adapted  to  the 
respective  mortises,  and  secured  into  the 
head  of  the  rake.  This  is  apparently  a 
very  simple  mode  of  accomplishing  the  ob- 
ject, but  it  is  not  a  perfect  one.  Were  it 
possible  to  make  the  two  ])arts/_(7  and /A 
free  of  curvature,  the  object  would  be 
attained.  A  semicircular  bow  of  bent 
ash  wood  has  been  often  applied,  passing 
through  a  hole  at  b,  fig.  345,  and  entering 
the  head  at  c  and  d,  but  this,  by  reason  of 


its  curved  figure,  is  also  especially  defec- 
tive, besides  weakening  the  helve.  Equally 
so  is  a  light  iron  bow  of  the  same  curva- 
ture, but,  instead  of  passing  through  the 
helve,  it  is  simply  attached  to  it,  and  to 
the  head  with  a  nail  at  each  of  these 
points.  This  will  be  better  in  degree  than 
the  last,  from  the  greater  rigidity  of  the 
iron,  but  is  not  better  in  principle.  The 
true  and  only  mode  of  applying  the  bow 
is  that  exhibited  in  fig.  345,  where  the 
parts  b  c  and  b  d  are  perfectly  straight, 
and  formed  of  very  light  iron  rod  ;  it  need 
not  exceed  a  quarter  of  an  inch  diameter, 
flattened  at  the  two  extremities,  and  at 
the  point  b,  into  a  small  flat  palm,  and 
fixed  to  the  helve  and  the  head  by  a  screw- 
nail  at  each  point.  This  part  of  the  rake 
is  called  the  stay  or  brace,  and,  in 
this  form,  ia  as  perfect  as  the  case  will 
admit  of. 

4040.  The  mode  of  using  a  hand-rake 
is,  on  taking  hold  of  the  end  of  the  shaft 
with  one  iiand,  with  the  palm  uppermost, 
the  head  of  the  rake  is  projected  as  far  on 
one  side  of  the  worker  as  the  length  of 
the  shaft  and  the  inclination  of  the  body 
in  that  directiim,  with  its  weight  on  one 
foot,  will  admit.  This  distance  will  be 
found  to  be  about  7^  feet,  or  the  half  of  a 
15  feet  ridge.     The  head  is  then  drawn 
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lightly  towards  tlie  worker,  and,  as  the 
grass  accuinulatcs  under  it,  the  other  hand 
assists  the  raking,  by  placing  its  weight 
upon  the  shaft ;  and  as  tlie  head  thus  ap- 
proaches, with  its  load,  nearer  the  worker, 
the  eecond  hand  exerts  its  strength  the 
more  ujion  the  shaft,  while  the  first  hand 
slips  down  the  shaft  as  far  as  to  ease  the 
arm,  when  both  hands  seize  the  shaft 
firmly  and  drag  the  bundle  of  grass  toward 
the  feet  of  the  worker,  with  a  swing  of  the 
body  on  to  the  other  foot,  in  a  direction 
opposite  to  the  body's  former  inclination. 
The  rake  may  thus  be  used  either  on  the 
right  or  left  side  of  the  worker.  It  is  not 
every  worker  that  uses  the  rake  in  this 
proper  manner,  many  raking  only  a  i'ew 
feet,  with  a  hold  with  both  hands  near  the 
middle  of  the  shaft,  and  then  stopping, 
and,  on  stepping  aside,  raking  the  remain- 
der of  the  requisite  distance.  The  work 
is  thus  clumsily,  and,  as  a  necessary  con- 
sequence, too  slowly  done.  To  make  good 
work  the  rake  cannot  be  too  lightly  han- 
dled— skimming  it  over,  not  pressing  it 
upon  the  surface. 

4041.  Next  morning,  while  the  te<Iding 
machine  is  teddinjr  the  grass  cut  bv  the 
mowers  in  the  previous  afternoon,  the  tield- 
workers  first  shake  abroad,  with  the  hand 
or  with  forks,  the  ricks  that  had  been  put 
up  the  previous  afternoon,  of  the  grass  that 
was  first  cut,  and  then  those  of  what  Mas 
out  in  the  succeeding:  forenoon.    If  the  sun 


is  at  all  bright  and  the  air  drying,  the  grass 
that  was  cut  in  the  first  afternoon  will  be 
ready  to  be  stacked  as  hay  in  the  after- 
noon of  this  the  second  day,  while  what 
was  cut  in  the  succeeding  forenoon  will 
have  to  be  ricked  again  by  that  time. 
Besides  this,  what  was  tedded  in  the  fore- 
noon will  have  to  be  raked  and  ricked  be- 
fore evening.  What  should  be  aimed  at 
is  to  stack  as  much  as  is  cut  every  day, 
which  may  be  accomplished  in  good 
weather;  but,  when  rain  comes,  the  hay 
must  be  kept  in  rick  until  fair  weather 
arrives.  The  probable  result  will  be,  that 
with  the  grass  mown  by  piece,  the  stacking 
will  not  keep  pace  with  the  mowing,  more 
on  account  of  the  state  of  the  weather,  which 
may  admit  of  mowing  when  the  hay  is 
not  in  a  state  to  be  stacked;  but  should 
the  weather  not  promote  the  stacking,  I 
think  it  would  be  better  to  cease  mowing 
than  to  persevere  in  it  in  weather  unfa- 
A'ourable  to  the  making  of  hay,  and,  at  all 
events,  when  the  rain  is  heavy  the  mowing 
should  certainly  cease. 

4042.  The  stacking  of  meadow  hay 
should  always  be  conducted  under  a  rick- 
cloth,  erected  on  purpose  over  the  site  of 
the  stack.  The  rick-cloth  is  erected  by 
setting  up  two  light  spars  on  the  ground, 
on  end,  of  such  a  length  as  their  tops  shall 
be  about  2  or  3  feet  higher  than  the  top  of 
the  intended  stack,  such  as  a  a,  fig.  346, 
which  are  prevented  falling  backward  by 
346. 
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the  top  rope  from  a  to  o,  and  to  one  side  or 
the  other  by  guy  ropes,  two  of  which,  c  c, 
stand  opposite  to  each  other,  oneitlier  side 
of  the  stack,  and  the  third,  b  b,  in  the  di- 
rection of  its  length ;  they  being  well 
secured  to  wooden  stakes  driven  into  the 
ground.  A  third  spar,  equal  in  its  hori- 
zontal length  to  the  distance  between  the 
poles,  is  hoisted  up  and  down  by  block  and 
tackle,  dd^  from  each  pole.  The  rick-cloth 
of  canvass,  e,  is  laid,  at  its  middle,  over  the 
horizontal  pole,  and,  if  necessary,  lashed 
thereto;  and  it  forms  a  temporary  and  safe 
water-tight  roof  to  the  stack  while  it  is 
building.  The  lower  edges  of  the  cloth  are 
secured  to  the  sides  of  the  stack  by  the 
lines  /,  like  reef- points.  The  canvass  is 
hoisted  up  as  the  stack  rises  in  height  as 
much  above  it  as  to  give  room  to  the 
workers.  The  draught  of  air  under  the 
canvass  thus  hoisted  is  very  considerable, 
and  in  consequence  the  hay  dries  whilst 
being  spread  upon  the  stack.  The  figure 
represents  one  man  in  the  act  of  forking 
hay  from  the  cart  to  the  stack,  and 
another  adjusting  the  hay  with  a  fork  over 
the  surface  of  the  stack. 

4043.  Rick-cloths  of  all  sizes  are  made 
by  the  manufacturers  of  canvass.  In  Scot- 
land a  rick-cloth  of  36  feet  in  length  and 
30  feet  in  width, 


Costs  for  canvass,    . 
Blocks  and  hooks,  . 
Ropes  of  sizes, 
3  Norwa}-  spars,  at  83.  each, 
Smith  work,   . 


£9  16  0 

0  14  0 
2     0  0 

1  4  0 
0     6  0 

£14     0  0 


In  England  a  rick-cloth  of  the  same  dimen- 
sions costs  £l5,and  the  mounting  ,£4  more, 
j6 19  in  all;  but  the  canvass,  being  tweeled, 
is  heavier,  and  more  durable  than  the  No. 
6  canvass  of  the  Scottish  makers. 

4044.  An  economical  mode  of  carrying 
the  hay  to  the  stack  is  for  a  ploughman, 
with  a  cart  and  single  horse,  to  load  his 
cart  with  the  iiay  in  the  field,  forked  to 
him  by  the  person  who  builds  the  stack, 
and  the  ploughman,  in  his  turn,  forks  the 
hay  from  the  cart  to  the  builder  of  the 
stack.  A  field-worker  rakes  the  bottom 
of  the  small  ricks  forked  in  the  field,  and 
then  carries  the  hay  on  the  stack  to  the 
builder  from  the  forker.  In  this  way, 
three  persons  working  the  whole  day,  day 


after  day,  will  carry  a  large  quantity  of 
hay  in  the  course  of  a  week,  and  the  quan- 
tities passing  from  hand  to  hand,  being 
small  at  a  time,  dry  efl'ectually  during  the 
operation,  while  the  stack  augments  slowly. 
But  if  this  is  found  to  be  too  slow  a  mode 
of  proceeding  with  the  stacking,  another 
cart  should  be  yoked,  a  man  should  fork 
constantly  in  the  field,  another  as  con- 
stantly build  the  stack,  while  one  field- 
worker  is  raking  the  bottoms  of  the  ricks  in 
the  field,  another  carries  the  hay  upon  the 
stack  to  the  builder.  And  should  this  ex- 
tended arrangement  be  found  to  be  still 
too  slow,  another  rick-cloth  should  be 
erected,  and  another  stack  be  building 
under  it  at  the  same  time. 

4045.  Hay  stacks  are  generally  built 
of  a  square  oblong  form,  from  12  to  15 
feet  in  width,  and  of  such  a  length  as  can 
be  conveniently  covered  by  a  rick-cloth, 
whatever  its  length  may  be.  The  num- 
ber of  stacks  will  thus  be  determined 
chiefly  by  the  size  of  the  rick-cloth.  The 
body  of  the  stack  is  carried  to  such  a 
height  as  to  be  proportionable  to  its  length, 
say  8  or  10  feet,  on  subsidence,  the  allow- 
ance for  which  should  be  at  least  one  foot. 
The  top  of  the  stack  is  of  a  triangular 
fonn ;  and  the  rule  for  the  height  of  the 
ridges  is  that  adopted  by  builders  of 
houses — one  foot  under  the  square.  When 
the  stack  is  15  feet  wide,  the  square 
would  be  74  feet  in  height,  one  foot  under 
which  is  G|  feet,  which  ought  to  be  the 
height  of  the  top  of  a  stack  of  that  breadth. 
The  head  is  commenced  by  gradually  tak- 
ing in  its  breadth  on  each  side  to  the 
ridging.  One  man  at  each  end  and  a 
woman  to  carry  hay  to  both  will  only  find 
room  at  the  finishing  of  the  top  of  a  hay- 
stack, 

4046.  The  heads  of  hay-stacks  are  made 
in  two  forms,  one  with  raised  gables,  the 
other  with  pavilion  ends.  The  gables  give 
a  uniform  mode  of  thatching,  but  are  much 
affected  by  wind,  and  are,  therefore,  suit- 
ed to  a  quiet  situation.  The  pavilion  suits 
any  situation,  and  particularly  a  windy 
one.  Tlie  gable  form  is  shown  in  the  hay- 
stack in  the  stack-yard,  Plate  I. 

4047.  Immediately  after  a  stack  of  hay 
has  been  l)uilt,  a  heat  will  arise  in  it  cor- 
responding to  the  degree  of  fermentation 
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the  bay  is  undergoing.  It  is  impossible 
to  prevent  such  a  fermentation  at  all,  un- 
less the  hay  had  been  too  long  exposed  to 
the  weather  before  it  was  built;  and  a 
certain  degree  of  fermentation  improves 
the  quality  of  the  stack,  by  making  the 
hay  uniformly  alike  in  it.  While  the  fer- 
mentation is  proceeding  the  stack  subsides 
in  bulk,  and  after  the  fermentation  and 
subsidence  have  ceased,  the  stack  should  be 
thatched.  Butshouldfermentation  continue 
as  long  as  to  aflfect  the  quality  of  the  hay, 
means  should  be  used  to  put  a  stop  to  it  by 
shoring  up  the  stack  on  both  sides  with  stout 
posts,  to  allow  the  cool  air  to  go  into  it. 

4048.  As  a  preparatory  operation  to  the 
thatching,  after  the  removal  of  tl>e  rick- 
cloth,  the  sides  and  ends  of  the  stack 
are  neatly  trimmed  from  angle  to  angle, 
with  a  small  increase  of  breadth  to  the 
eaves.  This  operation  simply  consists  of 
pulling  out  the  straggling  ends  of  the  hay, 
whicl)  give  a  rough  appearance  to  the  sides 
and  ends,  in  order  to  render  them  smooth  ; 
and  its  use  is  twofold — to  ])reserve  the  hay 
pulled  out,  which  would  otherwise  be 
bleaclied  useless  by  exposure  to  rain,  and  to 
prevent  damp  hanging  about  the  stack. 

4049.  The  heading  or  thatchini:  is  done 
with  straw  an<l  straw-ropes.  The  straw 
is  drawn  in  bundles,  and  the  straw-ropes, 
made  in  time;  and  yet  this  is  a  matter  not 
unfrequently  neglected  by  faruiers;  and 
the  hay-stack  is  allowed  to  stand  unthatch- 
ed  until  the  corn  harvest  is  finished,  for 
want  of  straw,  and  even  the  hay  is  left  in 
ricks  in  the  field  till  just  on  the  eve  of  har- 
vest. Straw,  in  some  instances,  may  be 
scarce,  but,  in  such  a  case,  rushes,  and  other 
tall  grown  wild  plants,  form  an  excellent 
substitute,  both  f(»r  tiiatch  and  ropes.  Ferns 
and  heath  are  good  materials  for  thatch. 
The  thatching  should  be  carried  on  both 
sides  of  the  stack  simultaneously  by  two 
men,  and  begun  at  the  same  end.  The 
men  having  mounted  on  the  head  of  the 
stack,  the  bundles  of  straw  are  forked  up 
to  them  one  by  one  as  they  are  needed, 
and  each  bundle  is  retained  in  its  place  on 
the  roof,  beside  the  thatcher,  by  leaning 
against  a  graip  stuck  into  the  roof.  In  a 
pavilion  roof,  the  ])avilion  end  is  first 
thatched,  and  after  it  the  sides  are  co- 
vered. The  straw  is  first  placed  over  the 
eaves,  then  handful  after  handful  from  the 


eave  to  the  top  of  the  stack,  each  length  of 
the  straw  being  overlapped  by  tiie  one  im 
mediately  above  it.  When  the  thatcher 
feels  a  hollow  or  soft  part  with  his  feet  in 
the  head  of  the  stack,  he  makes  tlie  ])art 
firm  with  some  of  the  bay  that  was  pulled 
from  the  stack,  to  save  the  wasting  of 
thatch  straw  in  filling  up  such  hollows. 
The  straw  is  thus  laid  from  the  eaves  to 
the  ridge  of  the  stack  to  a  breadth  as  far 
as  the  thatcher  can  reach  at  a  time  with 
his  arms.  When  the  men  on  both  sides 
meet  at  the  ridge,  straw  is  laid  along  it,  to 
cover  the  terminal  ends  of  the  thatch  on 
the  sloping  roof,  and  to  support  the  ropes 
which  keep  down  the  thatch.  When  this 
breadth,  of  perhaps  3  feet,  or  a  little  more, 
of  the  thatch  is  laid  down,  its  surface  is 
switched  down  smooth  by  the  thatchers 
with  a  supple  willow  wand,  and  then  a  rope 
is  thrown  across  the  stack  at  its  end,  and 
another  parallel  to  it  at  18  inches  apart, 
and  made  fast  at  both  ends,  in  the  mean 
time,  to  the  sides  of  the  stack.  Other 
ropes,  at  right  angles  to  the  first,  are  fast- 
ened 18  inches  apart  to  the  hay  at  the  end 
of  the  stack,  when  it  has  gable  ends,  and 
are  placed  across  the  thatching  when  the 
ends  are  pavilioned;  and  supposing  the  side 
of  the  roof  to  be  U  feet  along  the  slope,  7 
ropes  running  horizontally  will  be  required 
to  cover  the  length  of  the  slope,  leaving  a 
space  of  6  inches  from  the  ridge  for  the 
place  of  the  uppermost  rope,  and  the  rope 
at  the  eaves  is  put  on  afterwards.  Each 
of  the  horizontal  ropes  are  twisted  once 
round  every  perpendicular  rope  they  meet, 
so  that  the  roping,  when  completed,  has 
the  appearance  of  a  net  with  square 
meshes.  As  every  subsequent  breadth  of 
thatch  is  put  on,  the  roping  is  finished  upon 
it,  the  advantage  of  which  plan  is,  that  the 
thatching  is  finished  as  it  proceeds,  and 
j)laced  beyond  danger  from  wind  or  rain, 
or  derangement  from  roping  afterwards. 
If  the  stack  stands  X.  and  S.,  the  !•-.  side 
should  have  a  thicker  thatching  than  the 
W.,  as  being  most  liable  to  damp,  an<l  the 
thatching  of  both  sides  should  be  thicker 
towards  that  end  of  the  stack  which  is  far- 
thest from  the  steading,  as  it  will  stand 
longest,  and  the  process  of  thatching  should 
terminate  at  the  end  which  will  be  first 
broken  upon,  that  is,  nearest  the  steading, 
because  the  thatch  will  come  away  more 
freely  when  removed  in  the  opposite  <lirec- 
tion  from  which  it  was  put  on.    The  hori- 
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zontal  ropes  at  tlieir  termination  are  fasten- 
ed into  tlie  gable,  or  across  tlie  pavilion,  as 
the  case  may  be.  The  eave  is  finislied  by 
laying  a  stout  rope  horizontally  along  the 
line  where  the  roof  was  begun  to  be  taken 
in,  and  twisting  it  round  each  perpendicu- 
lar rope  as  it  is  met  with,  and  then  each 
perpendicular  rope  is  broken  off  at  sucii  a 
length,  as  to  fasten  it  firmly  to  the  hay 
immediately  under  the  eave ;  and  then  the 
projecting  ends  of  the  thatch  over  the  eave 
are  cut  straight  along  the  stack,  to  give 
the  eave  a  neat  finish.  Another  mode  of 
roping  the  thatch,  is  to  place  one  set  of 
ropes  in  a  sloping  direction  down  the  head 
of  the  stack,  and  another  set  sloping  across 
these,  the  effect  of  which  is  lozenge-shaped, 
and  looks  well ;  but  roping  in  tliis  fashion 
requires  the  tliatcher  to  place  all  the  straw 
upon  the  roof  before  he  guides  the  ropes 
across  its  ridge,  in  doing  which  he  must 
stand  upon  the  ridge  and  step  backwards 
upon  it — a  plan  which  allows  the  wind  the 
liberty  to  blow  off  the  thatch  before  it  is 
roped  at  all,  and  to  injure  the  ridge  by 
trampling,  and  the  ropes  cannot  be  twisted 
round  each  other  without  tramping  on  the 
thatch. 

4050.  Hay  is  sometimes  built  in  round 
stacks,  which  are  kept  of  a  cylindrical 
form,  1  5  feet  in  diameter  for  7  or  8  feet 
from  the  ground,  and  then  terminated  in  a 
tapering  conical  top,  and  thatched.  Such 
stacks  contain  from  3(JU  lo  500  stones  of 
hay.  This  form  of  stack  is  convenieni, 
when  the  hay- house  contains  the  whole  of 
it,  but  when  it  is  bisected  perpendicularly, 
the  remaining  half  is  apt  to  be  blown  over 
by  the  wind ;  or  should  the  upper  half  be 
brought  into  the  hay-house,  the  under  jiart 
must  be  protected  by  a  quantity  of  straw 
kept  down  by  heavy  articles,  and  such 
expedients  are  seldom  done  with  sufficient 
care  to  keep  out  rain  and  resist  wind.  The 
oblong  form  is  most  convenient  for  use,  and 
most  safe  :  and  a  section  of  such  a  breadth 
as  cut  from  top  to  bottom  will  just  fill  the 
hay-house  (3086) 

4051.  The  above  may  he  regarded  as  the 
English  mode  of  making  the  natural  grasses 
into  hay,  and  that  there  is  nothing  in  the 
process  but  what  may  be  followed  iu  Scot- 
land with  the  same  sort  of  grasses,  has  been 


proved  in  Dumfriesshire  by  Mr  Little, 
Carlesgill,  and  Mr  Miller  of  Forest  ;*  but 
let  us  see  whether  the  sown  grasses  also 
of  Scotland  may  not  be  made  into  hay 
by  the  same  process.  Suppose  that  the 
mowers  start  early  every  morning,  there 
is  nothing  but  rain  to  prevent  what  they 
have  mown  in  the  morning  to  be  tedded, 
and  exposed  to  the  sun  and  wind  before 
noon,  and  put  into  small  cocks  before 
evening  ;  and  notwithstanding  the  preju- 
dice against  the  tedding-machine  in  Scot- 
land, nothing  else  than  rain  can  prevent  it 
tedding  the  mown  sown  grasses,  as  well  as 
the  mown  natural  grasses,  if  the  former 
are  not  purposely  raised  for  seed  instead 
of  good  hay — for  the  tedding-machine 
will  most  assuredly  not  allow  the  seeds  to 
be  retained  in  the  plants.  The  object, 
however,  being  to  make  good  hay,  that 
machine,  fig.  342,  will  certainly  ted  in  a 
much  superior  manner  every  sort  of  mown 
grasses.  But  M'here  no  tedding  machine  is, 
the  grass  must  be  tedded  witli  forks  ;  and 
where  there  is  not  a  sufficient  number  of 
forks,  the  shafts  of  the  hand-iakes  must 
be  usetl,  as  such,  in  the  inverted  order. 
The  tedding  consists  in  tossing  and  sepa- 
rating the  swathes  into  as  mhiute  a  divi- 
sion as  )  racticable,  to  expose  the  grasa 
thoroughly  to  the  air  and  sun. 

4052.  The  tedded  grass  is  gathered  for 
the  purpose  of  being  put  into  small  ricka 
in  the  following  manner: — The  grass  is 
cleared  from  two  ridges  c  d  and  d  k  on  to 
the  third  /,  fig.  347,  on  both  sides  of  the 
third  ridge,  so  that  tlie  cocks  are  raised  on 
every  fifth  ridge.  On  clearing  tiie  two 
ridges,  two  workers  are  appointed  to  each 
ridge,  1  aving  the  ridge  on  which  the  cocks 
are  to  be  made  on  the  right  hand,  to  suit 
rigiit- handed  woikers.  A  man  a,  clears  the 
grass  with  a  fork  from  the  farthest  open 
funowp,  to  the  crown  of  the  farthest  ridge 
of  the  two,  and  a  field-worker  6  folhjws  him, 
and  rakes  the  half  of  the  ridire  clean  that  he 
has  just  cleared.  A  second  man,  e^  follows 
the  field-worker  h  with  a  f  ik,  and  tosses 
thegathereil  grass  from  the  crown  oftliisto 
the  open  furrow  of  the  nearest  ridge  of  the 
two,  and  the  second  field-worker. /i  follows 
him  and  I'akes  clean  the  half  riilge  he  has 
cleared.  On  the  second  or  nearest  ridge, 
a   third  man,  g^  forks  the  accumulating 


*  Pnze  Efsaysof  the  Highland  and  Agricultural  Society,  vol.  xiv.  p.  750  and  760. 
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ewatlic  ffDiu  tlie  oy)cn  furrow  to  the  crown,  ridge,  inaaimich  as  lie  lias  to  move  the 
his  hibuur  beiii^'  greater  than  that  of  the  entire  grays  they  had  brought  from  it  along 
men  who  Lave  preceded  him  on  the  first     with  what  he  linds  upon  the  first  half  of 

Fig.  ;i47. 


PUTTING  THE  SWATHES  OF  THE  SOWN  GRASSES  INTO  WINROWS. 


the  second  ridge.  A  third  field-worker, 
h,  follows  hiin  witii  a  rake,  and  cleans 
the  lialf  ridge  from  the  furrow  to  the 
crown.  And  last  of  all,  a  fourth  man,  i, 
forks  the  grass  from  the  crown  of  this  over 
the  open  furrow  of  the  third  ridge  ;  and  a 
fourth  fifdd-worker,  k\  cleans  this  last  half 
ridge  with  the  rake;  and  of  them  all,  the 
last  man,  t,  is  the  hardest  worked,  the 
rakers  throughout  having  the  same  de- 
gree and  extent  of  labour.  Thus,  8  la- 
bourers, consisting  of  4  men  with  forks,  and 
4  women  with  rakes,  arc  rc'iuired  to 
clear  two  ridges  of  grass,  and  the  length  of 
ridge  cleared  by  them  is  just  the  breadth 
of  4  swathes  of  grass,  which  is  more  or 
less  heavy  according  to  the  weight  of  the 
cro{) ;  and  as  mowers  i\sually  cut  a  breadth 
of  6  feet  at  each  stroke  of  the  scythe,  and 
each  breadth  constitutes  a  swathe,  the 
space  cleared  by  the  8  workers  is  24  feet 
by  30  feet,  the  breadth  of  two  ridges,  or  18 
pole.-i.  In  this  way  the  band  clears  two 
ridges  at  a  time,  till  they  reach  their  end, 
the  grass  on  the  headridge  being  cleared 


and  mixed  with  that  of  the  other  riilges. 
They  then  wheel  round  at  the  end  of  the 
ridges  to  clear  other  two  ridges  o,  beyond 
the  third  one,  of  their  grass  in  precisely  the 
same  manner,  on  to  the  same  ridge  they  had 
accuniiilated  the  grass  of  the  former  two 
ri(lges,and  which  centre ridge7«  v  then  con- 
tains the  grass  of  .0  ridges.  A  difl'erence  in 
the  arrangement  of  the  workers  takes  place 
on  the  second  set  of  ridges,  the  forkerwho 
took  the  lead  in  the  former  ridges,  and  had 
the  lightest  share  of  the  work,  now  becomes 
the  last  forker,  and  takes  the  heaviest  part 
of  it,  and  he  who  had  the  heaviest  then 
now  takes  the  lead.  To  prevent  confu- 
sion in  changing  the  ridges,  the  same 
raker  always  follows  the  same  forker,  so 
that  the  band  consists  of  4  jiairs,  each 
consisting  of  a  forker  and  raker.  AVomen 
are  quite  as  able  to  fork  as  to  rake,  but 
where  their  number  is  insufficient,  men 
take  the  forks  and  women  tiie  rakes, 
as  women  use  the  rake  better  than  men. 
AV^hen  only  a  band  of  4  workers  can  be 
spared  to  make   hay,  consisting  of   two 
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forkers  and  two  rakers,  tliey  must  go  up 
one  ridge  and  down  the  next,  to  clear  the 
two  ridges  on  each  side  of  the  third  one,  but 
a  smaller  baud  than  four  workers  makes 
hay-making  a  dilatory  process,  and  expen- 
sive in  proportion  to  the  number  employed. 

4053.  The  grass  collected  on  the  middle 
or  third  ridge,  is  called  the  winrow^  and 
the  first  cocks  made  of  it  are  small,  and 
are  called  grass-cocks.  They  are  put  to- 
gether either  with  the  fork  or  the.  arms, 
with  narrow  bottoms,  and  high  in  propor- 
tion to  their  breadth,  and  not  exceeding, 
perhaps,  2  feet  in  height.  As  there  will 
not  be  room  on  the  ridge,  at  this  time,  to 
put  such  small  cocks  in  a  row,  they  are 
put  up  anywhere,  not  to  crowd  upon  each 
other,  and  to  afford  room  for  the  rakes  to 
clear  the  ground  around  them  ;  and  it  is 
considered  slovenly  work  in  a  hay-field  to 
neglect  clearing  the  ground  w^th  the  rake 
which  had  been  cleared  of  its  grass  by  the 
fork.  The  raking  at  this  time  will  not 
occupy  more  than  one  or  two  workers,  and 
the  rest  are  employed  assisting  the  forkers 
to  put  up  the  cocks.  The  field  is  left  for 
the  night  in  this  state. 

4054.  In  Ireland  the  grass  first  mown 
is  dexterously  wrapped  together  with  the 
hands  and  one  foot  into  lap-cocks^  which 
seem  like  bundles  of  green  cloth  turned 
upon  their  mouths,  and  which  fend  off 
much  rain. 

4055.  Next  morning  the  grass-cocks 
are  shaken  loosely  out  on  the  ridge,  for 
exposure  to  sun  and  wind  ;  and  after  this 
operation  is  finished,  the  grass  which  was 
cut  in  the  afternoon  of  yesterday  is  tedded. 
In  the  afternoon  the  scattered  grass-cocks 
are  shaken  up,  after  which  the  grass  which 
was  tedded  in  the  forenoon  is  winrowed 
and  put  into  grass-cocks,  in  the  manner 
described  above.  Before  the  evening,  the 
scatteied  grass-cocks  are  put  into  larger 
ones,  named  hand-cocks,  which  are  best 
put  together  with  forks  by  men.  These 
have  small  bottoms,  built  tapering  to  a 
fine  top  about  6  feet  in  height,  and  placed 
in  row  along  the  crown  of  the  rid^^e. 
The  difficult  part  of  making  a  hand  cock 
is  the  fine  form  of  its  top,  which  should 
also  be  as  heavy  as  not  easily  to  be  blown 
off  by  the  wind.  The  top  is  made  in  this 
manner : — Put  small  forkfuls  of  loose  hay 


above  one  another  on  the  ground,  and  as 
much  being  put  together  in  a  heap  as  can 
be  conveniently  lifted  at  once,  the  fork  is 
firmly  transfixed  into  one  side  of  the  heap, 
which,  on  being  lifted  up,  is  quickly  turned 
on  the  fork  in  a  reversed  position  above 
your  head,  and  planted  with  a  stroke  upon 
the  top  of  the  cock,  when  the  fork  is  drawn 
gently  from  under  it,  and  a  slight  tap  and 
dress  into  form  with  the  fork  on  the  outside 
makes  the  rick  neat  and  firm.  The  ridge  is 
raked  clean,  as  the  hand-cocks  are  erected. 

4056.  The  next  morning,  the  third,  the 
grass  cut  yesterday  afternoon  is  tedded, 
and  as  much  tedded  in  the  afternoon  of  the 
grass  cut  early  in  the  same  morning,  as  can 
be  put  into  grass-cocks  before  the  evening. 
This  is  an  easy  day's  work,  and  reserves 
strength  for  the  greater  labour  of  the  next 
day,  to  which  all  the  field-workers,  labour- 
ers, and  ploughmen,  should  be  collected. 

4057.  Should  the  next  morning  prove 
rainy,  let  the  whole  field  remain  as  it  is, 
and  let  the  mowers  also  cease  their  work. 
If  fine,  toss  over  first  the  grass-cocks  to 
the  sun  and  air,  thentedd  the  small  quan- 
tity of  grass  that  was  mown  after  the  ted- 
ding of  the  previous  afternoon,  and,  last 
of  all,  scatter  the  hand-cocks  of  last  even- 
ing, which,  by  this  time,  will  have  sub- 
sided considerably.      Doing  all  this  will 
occupy,  if  not  the  whole,  the  greater  part 
of  the  forenoon  ;  but  no  more  of  those  re- 
spective processes  should  be  undertaken 
than  the  force  in  the  field  will  put  all  the 
hay  into  cocks  before  the  evening  ;  and  of 
those  processes  the  tedding  of  the  swathes 
may  be  dispensed  with  most  safely.     The 
first  thing  to  be  done  in  the  afternoon  is 
to  put  two  or  three  of  the  hand-cocks  into 
one.     The  hay  will  now  feel  light  in  the 
hand;  and  it  is  surprising   how  soon  it 
wins  after  this  stage,  u-Jien  exposed  fully 
to  sun  and  air.     The  usual  practice  is  to 
keep  hay  a  long  time  in  the  hand-cock, 
from  a  belief  in  its  safety,  whereas,  having 
been  put  together  in  a  clammy  state,  it 
will  soon  contract  a  musty  smell ;  but  if 
exposed  to  the  air  at  this  time,  it  will  as 
soon  become  excellent  hay.     The  reason 
assigned  for  allowing  it  to  remain  so  long 
in  the  cocks,  is  want  of  time ;  but  in  truth 
i-t  is  to  save  the  cost.     The  ricks  or  colls 
should  be  gently  tapered  to  the  top,  with- 
out a  projecting  shoulder  to  catch  the  rain, 
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and  fastened  down  with  a  hay-ro]»e, 
twi;<teil  on  tlie  spot  witli  the  corner  of  a 
r:ike  (Minvorted  for  the  nonce  into  a  rope- 
twister  or  tlirow-crook,  and  put  across  the 
top  of  the  coll  in  tlic  direction  of  the 
6tron<resl  wind  to  which  the  locality  is 
snliject,  and  fastened  at  both  ends  to  the 
hav.  After  this  operation,  tlie  scattered 
grass-cocks  are  put  into  hand-cocks,  how- 
ever small  they  may  be;  for,  to  allow 
scattered  hay  to  remain  on  the  ground  all 
night  to  receive  rain,  or  dew,  is  the  readi- 
est nietliod  of  rendering  it  tasteless.  The 
tedded  gntssis  then  winro  wed  ami  made  into 
grass-cocks,  which  closes  the  labours  of  the 
day.  In  this  n)anner  I  have  led  and  assisted 
16  field-workers,  all  women,  to  handle 
upwards  of  2000  stones   of   22  lb.  each 

Fig. 


of  hay,  within  the  limit«  of  an  ordinary 
day. 

40.58.  Where  a  horse-rake  is  kept  it  ia 
useful  in  saving  a  good  deal  of  trouble,  by 
entirely  dispensing  with  the  raking  done 
by  the  field-workers  in  following  the  men 
with  the  forks.  The  men  may  then  be 
dispensed  with  altogether,  the  women 
using  the  forks  to  toss  the  hay  from  the 
two  ridges  on  to  the  third.  After  the 
grass  has  been  winrowed,  or  while  a 
part  of  the  hay  is  in  the  act  of  being  so,  the 
horse-rake  cleans  the  ground  over  the  four 
ridges  intervening  between  the  ones  con- 
taining the  winrows.  This  is  attempted 
to  be  shown  in  fig.  348,  where  the  Imrse- 
rake  is  seen  moving  on  the  four  intervening 
348. 


THE  IIAV  HUR.-E-RAKK  CLEANING  THK  INTERVENING  RIDGES  BETWEEN  THE  WINROWS. 

ridges  between  those  on  which  the  grass  two  or  tliree  into  one,  at  that  end  of  the 
has  been  winrowed.  The  rows  of  grass,  such  field  most  convenient  for  carting  thera 
as  ^7,  left  by  the  rake,  are  collected  by  the  away  to  be  stacked.  The  large  ricks  thus 
workers  when  they  put  the  winrows  6  and  c  formed  are  named  tramped  pikes,  because 
into  grass-cocks,  and  the  ground  occupied  thev  are  built  and  tramped,  a  man  building, 
by  them  is  cleaned  with  the  hand-rake,  and  his  ast^istant,  a  field-worker,  carrying 
Dispensing  with  the  labour  of  men,  and  the  the  hay  to  him  from  the  fork  of  the  plough- 
raking  imposed  on  the  women,  the  horse-  man,  who  is  emjiloyed  with  his  horse  and 
rake  is  a  machine  well  calculateil  to  econo-  cart  to  carry  the  colls  to  the  builder, 
mise  the  cost  of  hay-making.  The  method  Tramped  pikes  contain  from  100  to  1.50 
of  working  the  rake  is  described  in  (4037)  stones  of  hay  each,  and  if  tne  hay  is  to  be 

disposed  of.it  is<lelivered  to  the  purchaser 

4059.  As  tlie  entire  produce  of  the  field  from  the  jnke,  who  stacks  it  for  himself. 

is  stacked  at  one  time  in   Scotland,   the  The  reason  that  hay  is  first  piked,  when  it 

colls  are  placed  in  a  state  to  stand  the  is  all  staeked  at  one  time  is,  that  unless  it 

weather  for  a  considerable  time,  putting  is  in  a  state  to  keep  in  the  stack,  it  is  ecu- 


HAY-MAKING. 


239 


sidered  safer  from  fermentation  in  the  pike. 
The  advantage  of  stackin<i^  hay  under  cover 
is,  t!iat  it  allows  it  to  be  brought  from  the 
field  while  in  the  coll,  to  be  slowly  stacked, 
and  to  be  won,  and  the  slow  mode  of  stack- 
ing may  be  conducted  by  the  ploughmen 
alone,  wliile  thefield-workers  are  employed 
with  the  culture  of  the  turnip  ;  and  there 
seeuis  no  better  mode  than  this  of  avoiding 
the  collision  of  work  which  constantly  hap- 
pens between  hay-uiaking  and  turnip  cul- 
ture. The  rick-cloth  is  as  available  in  the 
stacking  of  hay  made  from  sown  grasses 
as  from  natural  ones,  and,  being  so,  there 
should  be  no  hesitation  in  adopting  it,  and 
save  the  trouble  and  expense  of  piking,  and 
the  deterioration  of  the  hay  by  bleaching 
upon  the  long  exposed  surface  of  the  colls. 

4060.  A  large  oblong  hay- stack  inbuilt 
in  this  manner: — A  dry  stance  should  be 
chosen,  fur  a  damp  one  will  cause  the  de- 
struction of  several  stones  of  hay  at  the 
bottom  of  the  stack.  It  should  be  raised 
one  foot  above  the  ground  with  large  stones 
inscribing  the  circumference  of  the  space 
to  be  occupied  by  the  stack,  and  the  inte- 
rior filled  up  with  stone  shivers  or  gravel 
beaten  firmly  down.  A  stance  when  made 
should  be  of  considerable  length,  the 
breadth  being  15  feet,  and  no  harm  ac- 
crues although  the  stack  in  any  year  does 
not  occupy  the  entire  length. 

4061.  Upon  such  a  stance  the  stack  is 
built  by  two  men,  who  are  supplied  with 
armfuls  of  hay  by  a  number  of  field- 
workers,  whose  duty  is  not  merely  to 
carry  the  hay,  but  to  scatter  it  over  the 
body  of  the  stack,  and  tramp  it  under  foot 
regularly  from  one  end  of  it  to  the  other. 
Each  of  the  two  men  occupies  his  own 
side  of  the  stack,  and  they  shake  and  build 
up  what  is  called  a  dace  of  the  hay  before 
them  as  high  as  their  breast,  from  side  to 
side,  and  from  each  end  of  the  stack  to  its 
centre.  After  the  centre  is  reached  frona 
each  end,  the  women  walk  upon  it, 
trampling  it,  holding  by  one  another's 
hands  in  a  row. 

4062.  The  hay  is  forked  at  first  from 
the  ground  by  two  or  three  men,  and  when 
the  stack  has  attained  an  inconvenient 
height  for  the  forkers,  there  are  several 
modes  by  which  the  hay  may  be  taken  to 
a  greater  height;  one  of  which  is,  placing 


a  short  ladder  against  the  stack,  upon 
which  a  man  stands  on  a  step  some  way 
above  the  ground,  with  his  back  to  the 
ladder,  where  he  receives  the  forkfuls  of 
hay  from  the  forkers  on  the  ground,  and 
raises  them  above  his  head  to  the  margin 
of  the  stack,  where  the  women  are  ready 
to  take  them  from  him  in  their  arms.  An- 
other mode  is  for  men  to  carry  back-loads 
up  longer  ladders,  and  empty  them  upon 
the  stack.  A  third  method  is  to  erect  a 
scaff"oIding  of  planks  upon  a  couple  of 
tresses  of  6  feet  or  more  in  height,  and  to 
fork  the  hay  ofi"  the  scaffolding  to  the 
stack  as  it  is  forked  to  it  from  the 
ground.  Of  the  three  modes,  the  scaffold- 
ing affords  the  most  secure  footing  to  the 
men  at  an  elevation  from  the  ground,  and 
in  the  end  is  the  most  expeditious  ;  and 
in  either  mode  four  men  will  be  fully 
employed  in  supplying  hay  to  two 
builders.  The  li:iy  is  preferred  to  be 
forked  off  the  ground  instead  of  the  cart, 
because  it  does  not  detain  the  horses  in  the 
yoke.  The  hay  being  thrown  down  upon 
the  ground,  the  cart  should  be  constructed 
to  tilt  up,  like  fig.  175  ;  and  it  is  thrown  off 
a  M  hole-bodied  cart  by  sticking  forks  un- 
der the  load  along  one  side  of  the  cart,  and 
pushing  upwards  towards  the  other  side,  a 
person  holding  by  the  nearest  wheel  to  pre- 
vent the  cart  upsetting.  The  load  should 
be  thrown  over  from  the  spot  upon  which 
the  men  stand  to  fork,  because  the  hay 
then  easily  comes  away  with  the  fork,  each 
stratum,  as  it  was  built  on  the  cart,  lying 
with  its  face  towards  the  men  ;  whereas, 
in  a  load  thrown  towards  the  forkers,  the 
strata  crop  out  against  them,  and  every 
forkful  must  be  pulled  away  by  main  force. 
In  building  the  body  of  the  stack,  its 
breadth  need  not  be  increased,  as  the  pres- 
sure of  the  toj)  will  cause  the  breadth  at  the 
eave  to  be  suflicient  to  throw  off  the  drop 
from  the  stem.  After  the  body  of  the 
stack  has  attained  14  feet  in  height,  the 
heailing  is  commenced  by  gradually  taking 
in  the  breadth  on  each  side  to  the  ridging, 
which  is  elevated  a  foot  below  the  square, 
after  subsidence,  (4045,)  and  the  ends  are 
built  per[)endicular.  The  two  builders  and 
one  vvoman  will  only  find  room  at  the 
finishing  of  the  ridging  of  the  stack.  A  few 
straw  ropes  are  thrown  over  the  ridging  to 
prevent  the  wind  blowing  it  oft".  The  stack 
is  left  for  several  days  to  subside,  which 
it  will  do  to  the  extent  of  two  feet. 
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40G3.  A  lieiglit  of  12  feet  is  cnoui,'li  for 
the  body  of  the  i^tack,  after  subsidence,  and 
a  width  of  15  feet  is  a  convenient  one,  the 
length  being  determined  by  the  quantity 
of  hay  to  be  stacked.  One  of  these  di- 
mensions tiew  built,  and  40  feet  in  length, 
will  contain  about  2000  imperial  stones. 

4064.  Very  probably  heat  may  be  in- 
dicated in  some  part  of  the  stack  a  few 
days  after  it  is  built,  by  a  leaning  towards 
that  part,  heating  causing  consolidation  of 
the  bay.  Props  placed  against  the  place 
will  prevent  the  stack  subsiding  mucii  far- 
ther, and  a  rake  pushed  in  here  and  there 
into  the  stack,  to  the  length  of  their  shafts, 
will  indicate  whether  the  heating  is  pro- 
ceeding upwards  and  to  a  dangerous  extent. 
A  gentle  heating  will  do  no  harm,  but 
rather  good,  by  rendering  the  hay  uniform 
in  quality. 

4065.  Salt  has  been  recommendeil  to  be 
used  amongst  artificial  hay  ;  and  when  hay 
is  in  a  damp  state,  in  consequence  of  bad 
weather,  salt  is  an  excellent  remedy  against 
mouldiness.  It  is  sown  by  hand  by  the 
builders  upon  every  dace  as  it  is  tramped 
down.  The  quantity  used  must  be  accord- 
ing to  the  state  of  the  hay,  but  as  that  has 
never  been  correctly  ascertained,  it  must 
be  left  to  your  own  judgment.  Perhaps 
a  quarter  of  a  bushel  to  the  ton  is  a  large 
enough  allowance.  Salted  hay  is  much 
relished  by  all  kinds  of  stock. 

4066.  The  thatching  of  a  stack  of  arti- 
ficial hay  is  the  same  as  that  of  one  of 
natural  grasses,  (4040.) 

4067.  Hay  is  made  on  carse  farms  of  tlie  sown 
grasses,  partly  to  supply  food  for  the  liorses  in 
spring,  but  chiefly  to  dispose  of  to  the  innkeepers 
in  towns. 

40G8.  On  pastoral  farms  much  less  hay  is  made 
than  sluiiild  be.  If  more  means  were  used  to 
make  it,  the  stock  would  withstand  the  severities 
of  winter  with  less  loss  and  in  higher  condition 
than  they  do.  It  is  not  po:^sible  to  have  much 
hay  of  the  sown  grasses  in  a  hill  country,  but 
water-meadows  might  be  formed  in  many  situa- 
tions where  they  are  neglected.  (1041.) 

4069.  The  success  of  dairy  farms  depends 
much  on  the  stock  of  hay  they  can  command  in 
the  winter,  and  the  larger  the  quantity  of  it 
from  natural  grasses  is  made  any  year,  the 
greater  success   will  the  dairy  have.       A  large 


water  meadow  is  as  valuable  a  resource  for  good 
hay  in  winter  on  a  dairy  farm,  as  rich  old  pas- 
turage in  summer. 

4070.  In  the  ricinity  of  large  tovnt  it  is  more 
profitable  to  dispose  of  the  grass  in  forage  than 
to  make  it  into  hay.  The  average  price  may  i>e 
stated  from  the  tramp-rick  at  ltd.  per  stone  of 
22  lb.  I  have  seen  it  as  low  as  4d.  and  as  high 
as  Is.  4d.  per  stone  ;  but  when  the  price  is  high, 
the  crop  is  deficient,  and  the  quality  bad.  The 
heaviest  crop  of  300  stones  at  lid.  yields  £10  the 
acre,  but  220  stones  is  nearer  the  average  pro- 
duce; but  grass  lets  for  cutting  £12  or  £14  the 
acre  in  the  neighbourhood  of  Edinburgh,  without 
incurring  any  trouble  to  the  farmer. 

4071.  As  to  farms  of  mired  A««6an<£ry,  I  have 
often  thought  it  a  loss  to  the  farmer  to  make  his 
grass  into  hay.  The  grass  would  pay  b«tter  to 
be  soiled,  and  the  land  would  be  retained  in  bet- 
ter heart.  I  am  sure  if  half  the  labour  were  be- 
stowed in  winter,  in  cooking  food  for  horses  and 
cows  as  in  making  hay,  even  in  the  slovenly 
manner  it  is  usually  done,  it  would  better  ferti- 
lise the  land. 

4072.  A  crop  of  hay  varies  from  150  to  300 
stones  per  acre,  according  to  the  season  and  the 
nature  of  the  soil.  On  light  gravelly  soils  the 
crop  is  of  the  former  number,  and  its  quality  is 
generally  fine;  and  on  good  clay  it  is  usually 
the  latter,  and  the  plants  large  and  strong,  the 
clover  predominating.  For  producing  quantity 
and  quality  of  hay  combined,  a  deep  mellow  clay 
loam  may  be  regarded  as  the  best  texture  of  soil. 
On  thin  clay,  and  on  thin  light  soil  resting  on 
retentive  clay,  the  clover  is  frequently  thrown  out 
by  frost  in  spring,  and  the  hay  then  consists 
chiefly  of  rye-grass,  and  on  the  same  soils  a  similar 
effect  is  produced  by  severe  drought  in  May, 
(3094  and  3095.)  Grass  usually  loses  two-thirds 
of  its  weight  on  being  made  into  hay. 

4073.  Of  the  two  methods  of  making  hay,  it 
is  generally  admitted  that  the  English  afi^ords 
the  best  hay;  and  one  of  its  chiefest  recommen- 
dations is,  the  quickness  with  which  all  parts  of 
the  process  is  conducted.  If  we  attend  to  the 
changes  effected  in  the  grasses  after  they  are 
mown,  we  shall  see  that  the  quicker  hay  is 
made  the  better  it  will  be.  "  When  green 
grass  or  clover  approaching  to  .maturity  is  first 
cut  down,"  observes  Professor  Johnston,  "  it 
contains  a  considerable  proportion  of  starch, 
sugar,  and  gum,  still  unchanged  into  woody  fibre, 
as  it  would  mo.-tly  be  were  the  plant  allowed  to 
become  fully  ripe."  But  even  when  succulent 
grass  is  "  left,  to  dry  in  the  open  air,  the  circu- 
lation proceeds  to  a  certain  exent,  and,  under  the 
influence  of  light,  woody  fibre  continues  to  be 
formed  in  the  upper  part  of  each  stem,  until  it 
becomes  completely  dry."  And  "  it  may  even 
be  a  matter  of  doubt  whether  the  process  of 
change  does  not  often  proceed  after  the  hay  has 
been  carried  off  the  field  and  stacked.'"  These 
facts    tend  to   prove    that  the  longer  grass    is 
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allowed  to  stand  after  the  plant  has  attained  its 
full  stature,  the  less  digestible  and  nutritious 
the  hay  becomes  ;  and  the  longer  the  process  of 
making  the  grass  into  hay  is  delayed,  the  more 
woody  and  less  nutritious  the  hay  will  be.  Every 
quick  process  of  converting  grass  into  hay  is, 
therefore,  better  than  any  slow  one. 

4074.  A  very  quick  mode  of  making  hay  is 
practised  in  Saxony;  and  it  is  this  : — The  grass 
that  has  been  cut  down  during  tlie  day  is  put 
into  large  cocks  late  in  the  afternoon.  A  strong 
fermentation  soon  ensues,  which  continues  all 
night  until  the  morning,  when  the  work-people 
return  to  the  field,  by  which  time  the  cocks  have 
contracted  very  much  in  bulk,  and  the  steam 
rises  briskly  from  them.  They  are  then  scattered 
upon  the  ground,  and  allowed  to  remain  all  day 
exposed  to  the  sun  and  air,  and  by  the  afternoon 
the  grass  has  become  so  dry  and  won  into  hay 
as  to  be  fit  to  be  stacked,  for  which  purpose  it  is 
gathered  from  the  ground  and  carried  home. 
The  new-mown  grass  of  the  day  is  put  into  large 
cocks  in  the  evening,  and  treated  the  next  day 
in  a  similar  manner.  This  mode  of  hay-making 
might  be  followed  in  this  country,  provided  we 
could  trust  our  climate,  as  the  Saxons  do 
theirs  ;  but  here  the  next  morning  may  prove 
rainy  or  even  damp,  and  the  fermented  contents 
of  the  cocks  would  inevitably  be  rotted. 

4075.  The  use  of  rick-cloths  undoubtedly  ex- 
pedites the  making  of  hay,  and  in  the  variable 
climate  of  Britain  they  ought  to  be  much  more 
generally  used  than  they  are;  but  where  timber 
is  cheap,  a  permanent  shed  might  be  erected  in 
the  stack-yard  for  containing  the  hay  stack, 
under  the  cover  of  which  it  could  require  no 
thatching.  In  pastoral,  as  well  as  dairy  farms, 
such  an  accommodation  would  be  highly  useful, 
Mr  James  Little,  Carlesgill,  Dumfriesshire,  has 
given  an  estimate  of  what  ashed  for  that  purpose 
might  cost,  of  45  feet  in  length,  16  feet  in  width, 
and  12  feet  in  height,  inside  measure.  These 
dimensions  contain  7800  cubic  feet,  or  290  cubic 
yards,  which,  at  7  imperial  stones  the  yard,  is 
capable  of  containing  2030  stones  imperial  of 
hay,  or  1292  stones  of  hay  weight  of  22  lb.  to  the 
stone.  The  shed  consists  of  the  foUovfing  parti- 
culars, and  their  cost : — 

14  posts  5  feet  each,  =  70  feet,  at  Is.  .Id.  per  foot, 

of  larch  trees  9  inches  in  diameter,  .        £4    7    6 

90  feet  of  wall-plate,  9inches  wide,  and  2J:  inches 

thick,  =  67J  cubic  feet,  at  SJd.  per  foot,  0  18    3J 

363.7  feet  of  2i  inch  planking  for  roof  at  3i  per 

foot 4  18    5^ 

1312  feet  of  J  inch  boarding  for  covering  the 

planking,  at  Ijd.  per  foot,         .        .        .  8     4    0 

Nails,  .     ' 10    0 

Carpenters' labour  for  putting  up  the  shed,  2  10    0 

Levelling,  sinking,  and  ch.arring  posts,  .  0  16    8 

28  gallons  coal-tar,  at  4d.  per  gallon,  .  0    9    4 

Putting  ditto  on  the  roof  2  days,  at  23.  per  day,      0    4    0 
This  is  exclusive  of  carriage  from  the  wood 
to  the  saw-mill,  and  thence  to  the  stead- 
ing. 


If  covered  with    "  double   slate,"   instead    of 

boards,  the  cost  would  be,       .        .        .        £25  10  lOJ 
If  with  "second"    Lancashire  sl.ite,  the  cost 

would  be, 31  15  10 

Exclusive  of  sinking  the  posts,  the  value  of 
the  coal-tar,  and  the  cost  of  putting  it  on. 

To  save  warping,  the  boarding  is  fastened  with 
T-headed  nails  driven  in  the  joinings,  the 
cross-head  of  the  nails  overlapping  the  boards  ^ 
inch,  which  allows  for  their  expansion  and  con- 
traction. Parallel  to  the  joinings,  and  ^  inch  from 
it,  a  groove  of  \  inch  deep  is  cut  along  the  upper 
surface  of  each  plank  to  form  a  channel  for  rain. 

Cost  of  thatching  a  9-fathom  rick  with  sprits  and  coarse 
grass  is : — 
Mowing  thatch — drawing  it  in  bundles — 

carting — and  laying  it  on,   .        .        .        £0    4  11 
Ropes  making  and  putting  on,       .        .  0     1  10 

Material  for  thatch  and  ropes,       .        .  0    5    0 

j£0  11    9* 


£23    8    3 


The  building  of  the  stack  is  the  same  in  every 
case,  and  these  items  of  the  cost  of  materials,  when 
they  are  used,  should,  I  think,  be  left  out, as  the 
manure  afforded  by  them  will  repay  their  cost, 

4076.  The  rule  for  ascertaining  the  number  of 
stones  of  hay  in  oblong  stacks,  is  simple  : — To 
the  height  from  the  ground  to  the  eaves  add  one- 
half  of  the  height  of  the  top  above  the  eaves,  for 
the  mean  height;  then  multiply  the  mean  height 
by  the  breadth,  and  multiply  their  products  by 
the  length.  Divide  the  gross  product  by  27,  and 
the  dividend  will  give  the  number  of  cubic  yards 
in  the  stack,  and  that  number  of  yards,  multiplied 
by  the  number  of  stones  of  hay  in  a  cubic  yard, 
will  give  the  weight  of  the  stack  in  stones  impe- 
rial. It  is  not  easy  to  state  the  exact  number  of 
stones  of  hay  in  a  cubic  yard,  as  they  must  vary 
according  to  the  compressed  state  of  the  hay  in 
the  stack,  the  age  and  size  and  part  from  which 
the  hay  is  taken  determining  the  degree  of  com- 
pression, which  varies  as  much  as  from  5  to  9 
stones;  but  perhaps  6  stones  may  be  near  the 
mark  in  a  new  stack,  7  stones  in  one  which  has 
stood  for  some  months,  and  8  stones  in  one  a 
year  or  two  old. 

4077.  The  contents  of  a  round  stack  with  a 
conical  top  is  more  difficult  to  measure,  but  it 
may  be  ascertained  in  this  way  : — Take  the 
height  of  the  round  part  from  the  ground  to  the 
eaves,  and  add  to  it  one-third  of  the  perpendi- 
cular height  of  the  conical  top  above  the  eaves, 
for  the  mean  height  of  the  stack.  Take  then  the 
mean  girth,  which,  if  the  stack  is  wider  at  the 
eaves  than  at  the  ground,  is  ascertained  by  tak- 
ing the  girth  at  the  eaves,  and  also  at  the 
ground,  an'd  dividing  their  sum  by  two.  Square 
the  mean  girth,  and  multiply  the  product  by  the 
decimal  "0795,  which  will  give  the  area  of  the 
base  of  the  stack.  Then  multiply  this  area  by 
the  mean  height,  which  will  give  the  contents  of 
the  stack  in  cubic  feet,  divide  the  contents  by 
27,  which  will  reduce  them  to  cubic  yards,  and 
multiply  these  by  the  number  of  stones  in  the 
yard,  according  to  either  of  the  above  supposi- 
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tions,  and  tlie  capacity  of  tlie  stack  will  be  found 
in  imperial  btoiivd. 

4078.  To  know  the  contents  of  a  conical  rick 
or  coll,  take  the  girth  at  the  ground  in  feet,  find 
the  area  of  the  circle  by  the  above  method,  and 
multiply  the  area  by  one-third  of  the  height. 
The  contents  thus  found  in  feet  reduce  to  yards, 
and  then  multiply  by  the  number  of  stones  in  a 
cubic  yard.  But  the  simplest  plan,  in  all  such 
cases,  is  to  use  any  of  the  tables  published  for 
the  purpose  of  saving  tedious  calculations,  such 
as  those  of  Ainslie  or  Strachan,  the  latter,  liow- 
ever,  are  not  sufficiently  extended  to  comprehend 
stacks  of  the  largest  dimensions. 

4079.  When  seed  is  desired  to  be  obtained 
from  rye-grass,  it  is  better  for  the  hay,  as  well  as 
for  the  land,  that  four  acres  of  the  part  of  the 
crop  where  rye-grass  most  abounds  should  be  al- 
lowed to  remain  a  while  uatil  the  seed  is  ready 


for  mowing,  than  that  the  whole  crop  should  be 
injured  by  .-tandiug  too  long  for  the  sake  of  the 
seed  ;  and  even  the  part  which  is  to  afford  the 
seed  should  not  be  allowed  to  stand  until  the 
seed  is  ripe,  because  rye-grass  seed  is  very  easily 
shaken  from  its  stalk.  As  it  is  mown,  it  ^hould 
belied  in  sheaves  with  thumb-made  straw-ropes 
and  set  in  stooks  for  a  few  days  to  win.  After 
that  the  sheaves  are  built  in  hand-cock^,  and, 
when  these  are  ready,  they  are  either  taken  to  the 
stack-yard  to  be  threshed  by  the  thre!-hing-ma- 
chine,  or  are  tlireshed  on  the  ground.  In 
using  the  threshing-machine  for  this  purpose, 
it  is  troublesome  to  clean  it,  so  I  think 
the  better  plan  is  to  thresh  the  crop  in  the  field 
with  the  flail.  This  may  be  done,  it  is  true,  ia 
the  stack-yard,  but  it  gets  quit  of  the  business 
most  quickly  when  done  in  the  field  ;  and  in  any 
way,  a  favourable  day  as  to  weather  should  be 
cliosen  for  the  operation.  Fig.  '649  represents 
the   particulars  of  the  operation  in  a  graphic 
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picture.  An  outside  door  answers  well  for  the 
threshing-floor ;  and  it  is  set  upon  two  cushions 
of  hay,  which  afford  sufficient  elasticity  to  the 
stroke  of  the  flail.  A  field-gate  is  placed 
lengthways  in  continuation  of  the  door,  and  the 
large  barn-sheet  (1740)  is  spread  under  the 
gate  to  receive  the  seed.  The  hand-cocks 
containing  the  sheaves,  are  brought  to  the 
threshing-floor  by  a  horse  a,  which  is  yoked  by 
the  haims  by  means  of  a  cart-rope  passing 
round  the  base  of  the  cock.  When  the  horse 
pulls,  the  cock  slides  upon  the  ground  to  its 
place  of  destination.  A  field-worker,  6,  rakes 
the  rick  stands  clean,  while  another,  c,  loosens 
the   sheaves,  and  pitches  them  upon  the  floor 


with  a  fork,  with  the  seed  end  towards  herself. 
Two  men,  d  and  e,  one  on  each  side  of  the  floor, 
use  the  flail.  Another  field-worker,  /,  at  the 
junction  of  the  floor  and  field-gate,  pulls  the 
threshed  hny  with  a  long  fork  towards  herself 
upon  the  field-gate,  over  which  she  shakes  and 
tosses  it,  and  another  field-worker,  (/,  removes  it 
with  a  fork  from  the  gate  to  the  ground  h.  The 
threshers  occasionally  clear  the  door  of  seed  with 
their  flails  upon  the  gate,  throuf;h  the  spars  of 
which  it  collects  on  the  barn-sheet  below.  When 
the  spars  are  filled  up  with  seed,  it  is  carried  to 
one  side  at  I,  and  riddled  by  a  field-worker  jfc, 
upon  a  sheet,  preparatory  to  its  being  put  into 
sacks  m,  to  be  carried  to  the  corn-barn  and  win- 
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no  wed.  The  threshed  hay  h,  is  forked  by  a  man 
to  a  field-worker,  t,  upon  the  rick,  which  slie  is 
in  the  act  of  building  of  the  form  of  the  others 
on ;  p  \s  a,  ladder  to  come  down  from  the  rick, 
and  r  is  a  spare  rake  ;  tlie  basket  at  s  indicates 
that  a  drink  of  beer  is  now  acceptable  to  the 
workers.  Thus,  if  one  part  of  this  busy  band  of 
workers  supplies  the  other  with  sufficient  ma- 
terials, the  work  goes  on  pleasantly  and  without 
collision.  The  seed  will  more  quickly  part  with 
its  impurities  in  the  winnowing,  after  it  has  lain 
to  dry  and  win  on  the  barn-floor  for  some  days. 
After  it  is  winnowed,  it  should  be  stored  in  the 
granary  to  win.  When  sufficiently  dry,  it  should 
be  winnowed  in  the  granary,  heaped-nieasured, 
and  laid  thicker  together  ;  and  in  spring,  it 
should  again  be  winnowed,  and  freed  from  the 
many  fresh  impurities  which  will  have  found 
their  way  into  it  during  the  winter,  such  as  cats' 
and  vermin's  dung,  cobwebs  from  the  roof,  and 
dust.  Whatever  proportion  of  the  seed  is  not  re- 
quired for  the  use  of  the  farm  may  be  disposed  of 
to  a  seed-merchant  or  farmer.  A  fair  crop  of  rye- 
grass, even  when  not  too  much  ripened,  should 
yield  about  26  bushels  of  seed  to  the  imperial 
acre,  when  thus  treated. 

4080.  The  flail  consists  of  two  parts,  the  hand- 
stafi"  or  helve  a  b,  fig.  350,  and   the  supple  or 
beater  b  c.     The  first  is  a  light  rod  of  ash  about 
6  feet  in  length,  slightly  increased  in  breadth  at 
the   lower  extremity,  where  it  is  perforated  for 
the  passage  of  the  thongs  that  bind  the  beater 
to  it.     The  beater  is  a  rod  of  from   30   to   36 
inches  in  length,  frequently   also  made  of  ash, 
though  a  more  compact  wood,  such  as  thorn,  is 
better  adapted  for  it.     If  not  properly  applied, 
the  ash  beater  will  very  soon  separate  into  thin 
plates,   which   are   portions   of    the    concentric 
layers  of  the   wood,  and  their  separation  arises 
from   the   beater  falling  upon  the  flat  or  convex 
side  of  these  annular  layers — or  the  reed  of  the 
wood,  as  commonly  called.     To  prevent  this  dis- 
integration of  the  wood,  the   beater  should  be 
con-tructed  to  fall  upon  the  ed(/e  of  the  segmental 
portions  of  the  reed,  which  is  easily  accomplished 
in  its  formation.    The  usual  form  of  the  beater  is 
cylindrical,  but  frequently  thickened  a  little  to- 
wards the  extreme  end,  the  diameter  being  from 
li  to  U  inch.     For  the  most  part  it  is  attached 
to  the  hand-staff  by  a  strap   of  leather,  or  more 
frequently  of  hide  untanned ;  when  mounted  in 
this  mmner,  the  beater  is  formed  with  two  pro- 
jecting ears,  standing  at  right  angles  to  the  side 
on   which   it   is   intended  to  fall,  and  about  IJ 
inch  from  the  end  by  which  it  is  attached,  serv- 
ing the  purpose  of  retaining  the  end  of  the  beater 
within  the  strap.     The   strap  is  about  8  inches 
long   and    1  }j   inch  broad  ;  it  is  bent  over   the 
end    of   the   beater,  and   the   tails   brought   to 
embrace  the  sides  of  it  beyond  the  ears.     The 
strap    being    previously    perforated    with   four 
holes    ill    each  tail,  it  is  bound   by  a  thong  of 
leather  laced   through  the  holes  and  round  the 
neck  of  the  beater ;  the  upper  turn  of  the  lacing 
thong  catching  the  ears,  prevents  the  strap  from 
slipping  off.     The   strap,  thus  applied,  forms   a 
loop  standing  about  1  inch  beyond  the  end  of  the 
beater  ;  and  through  that,  and  the  perforation  in 


the  end  of  the  hand-staff,  another  and  a  stronger 
thong  is  passed  several  turns  and  secured,  form- 
ing thus  a  kind  of  loose  swing-joint  that  allows 
free  action  to  the  beater  in  its  gyration  round 

Fig.  350. 


THE  HAND  FLAIL. 

the  head  of  the  thresher,  and  its  descents  upon 
the  threshing-floor.  Another  mode  of  mounting 
the  beater  is  by  applying  a  strap  of  iron  in  place 
of  leather,  which  is  fixed  to  the  wood  by  rivettiug, 
leaving  a  loop  as  before,  which  must  be  nicely 
rounded  and  smooth,  to  prevent  the  too  rapid 
chafing  of  the  thong  by  which  it  is  bound  to  the 
hand-staff,  in  the  same  manner  as  described  above. 
The  figure  here  descried  exhibits  the  iron  strap. 

4081.  In  constructing  a  flail,  a  very  general 
practice  prevails,  which  is  to  have  the  beater 
club-shaped,  or  thickest  at  the  furthest  extremity 
c,  intended,  no  doubt,  to  give  the  better  effect  to 
the  blows ;  but  when  wc  consider  the  effects 
arising  from  the  manner  of  wielding  the  instru- 
ment, any  additional  weight  at  the  extremity 
seems  misapplied.  The  greatest  amount  of  use- 
ful effect  will  be  produced  by  the  beater  when 
every  point  in  its  length  strikes  the  floor  with 
an  equal  amount  of  momentum  or  force  ;  but 
there   will  be  a  constant  tendency  to  a  larger 
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amount  of  momentum  at  tlie  extremity  c  tlian  at 
any  other  point,  and  a  club-shaped  beater  will 
always  auj^nient  this  tendency  for  the  greater 
Telocity  of  the  extreme  end,  during  the  gyration 
of  the  instrument,  multi('lied  by  its  greater 
weight,  must  give  an  undue  preponderance  of 
effect  to  that  part  of  the  beater,  thereby  lessen- 
ing the  general  effect  upon  the  work  under  per- 
formance. The  opposite  mode,  wiiich  is  also 
practised,  to  make  the  beater  thinner  towards 
the  extremity,  as  exhibited  in  the  figure,  is  more 
consonant  to  the  laws  of  dynamics,  and  there 
can  be  no  doubt  that  its  practical  effects  will  be 
equally  favourable  as  compared  with  those  of  the 
club-shaped  beater. 

4082.  The  beater  of  the  flail  used  in  the  United 
States  of  America  revolves  in  swivel  fashion 
around  the  end  of  the  staff.  In  Holland  and 
Belgium  the  beaters  are  short,  thick,  and  heavy. 
In  Switzerland  flails  are  diminutive  in  size  com- 


pared to  those  I  have  referred  to ;  and,  in  using 
them,  four  or  five  wonieti  range  ihem.-^elves  in  a 
circle  on  the  threshing-floor  upon  their  knee?,  and 
beat  out  the  grain  from  the  straw  in  short  sharp 
strokes,  following  one  another  in  rapid  succession 
around  the  circle  of  threshers. 

4083.  The  flail  as  a  thresher  out  of  grain  is 
still  very  much  in  use  in  England;  but  a  de.-ire 
for  threshing-machines  is  now,  without  doubt, 
strongly  evinced  in  several  counties  ;  and  ere  long 
flails  will  there,  as  in  Scotland  already,  only  be 
seen  in  the  possession  of  small  farmers,  who 
have  not  the  means  of  procuring  threshing-ma- 
chines, or  have  no  accommodation  for  them  in 
their  steadings. 

4084.  A  peculiar  form  of  hay-rake  bas  been 
introduced  into  this  country  from  America.  It 
is  represented  in  perspective  in  fig.  351,  and 
lying  in  the  working  position.     It  consists  of  a 
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head  a  a,  perforated  with  18  transverse  teeth  b  b, 
0  c,  &.C.,  which  are  firmly  fixed.  These  teeth  are 
alightly  tapering  to  each  end,  where  they  are 
rounded  off  to  a  blunt  point,  but  chiefly  upon 
that  side  which  is  to  lie  next  the  ground.  It  is 
drawn  by  a  horse  yoked  to  the  draught-frame 
d  e,  at  whose  butts  the  head  a  a  is  dressed  into  a 
cylindrical  journal,  and  each  bar,  d  and  e,  is 
secured  to  it  by  a  strap  of  iron  passing  round 
each,  and  leaving  it  freedom  to  traverse  upon  the 
journal.  The  handle-frame  by  which  the  imple- 
ment is  guided  has  the  two  bars  <;  and  h  attached 
to  the  head  a  a,  in  the  same  manner  as  described 
for  d  e.  Upon  the  lower  stretclier  of  <)  h  is  ap- 
pended the  light  movable  frame  i,  jointed  to 
swing  freely  on  the  stretcher.  The  bar  i  of  this 
frame  is  put  in  connexion  with  the  draught- 
frame  /,  by  means  of  the  connecting-rod  i  k, 
which  is  jointed  movable  at  both  ends  on  round 
journals,  and  strapped  as  before.  The  stretclier 
on  which  the  frame  i  is  appended,  is  prolonged  at 
each  end  to  receive  the  catch-bars  /,  on  the  out- 
side of  the  frame  g  h,  one  of  which  bars  is  seen 
at  /,  jointed  on  the  prolonged  stretcher,  and 
serving  an  essential  purpose  in  the  management 
of  the  implement. 

4085.  In  the  working  of  this  rake,  it  lies 
nearly  flat  to  the  ground  ;  and  wlien  the  draught- 
frame  is  at  its  proper  height,  the  connecting-rod 
i  k  keeps  the  hanging  frame  just  within  the  ex- 
tremity of  the   teeth  that  are  then  behind,  and 


nearly  bearing  upon  them.  In  this  position  also, 
the  point  of  the  catch-bars  /  is  quite  free  of  the 
studs  of  the  head,  and,  by  pressing  down  the 
handle-frame,  the  pendant  i  will  come  down  upon 
and  depress  the  teeth  that  are  looking  back- 
ward, raising  at  the  same  time  those  in  front, 
such  as  for  the  purpose  of  passing  over  any  ob- 
struction. When,  on  the  contrary,  it  is  wished 
to  depress  the  front  teeth,  the  handle-frame  is 
raised  till  the  points  of  the  catch-bars  press 
against  their  studs,  which  will  depress  the  front 
teeth;  and  by  continuing  to  elevate  the  handle- 
franjc,  the  connecting-rod,  from  change  of  posi- 
tion in  the  bars  i  k,  i  I,  and  //,  will  push  the  pen- 
dant i  beyond  the  extremity  of  the  teeth  behind, 
when  the  front  teeth  taking  the  ground,  and 
nothing  to  resist  the  rising  of  those  behind,  the 
rake  will  immediately  tilt  over,  the  fore  and  hind 
teeth  changing  places;  but,  in  other  respects, 
everything  will  be  the  same  as  before.  The 
effects  of  the  motion  and  tilting,  it  is  evident, 
will  be,  that  in  the  progressive  state  the  rake 
collects  the  hay  upon  it  chiefly  in  the  front  part; 
and  when  the  attendant  sees  that  the  rake  is 
filled,  he  raises  the  handles  and  tilts  the  rake  as 
above  described,  leaving  the  collected  mass  at 
the  spot  where  the  tilt  occurs. 

4086.  A  slight  consideration  of  this  implement 
will  show  the  effectual  and  convenient  manner 
in  which  its  work  is  performed  ;  but  for  progres- 
sive motion,  it  is  by  no  means  so  well  adapted  as 
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for  collecting  and  depositing  the  products.  The 
heavy  head  a  a  is  drawn  forward  in  the  worst 
possible  position, or  what  is  called  broad-side  on; 
but  this  defect  could  be  removed  by  simply  apply- 
ing a  pair  of  low  light  wheels  to  the  ends  of  the 
head.  Perhaps  it  may  be  owing  to  this  defect 
that  the  American  hay-rake  has  of  late  years  not 
been  in  such  high  repute  as  formerly. 

4087.  The  hand  hay-rake  used  in  the  United 
States  of  America  seems  a  well-made  implement. 
Its  head  is  thicker  and  shorter  than  in  fig.  347 
and  348.  The  teeth  are  4  inches  clear  of  the 
head,  and  are  turned  and  fitted  into  their  places 
by  machinery,  besides  being  wedged  and  pinned. 
The  shaft  is  curyed  for  the  last  foot  of  its  length, 
and  is  reduced  in  size  before  it  reaches  the  Ik  ad. 
It  is  furnished  with  two  or  three  bows  which  pass 
through  it  and  enter  the  head;  and  they  are 
of  use  in  enabling  the  raker  to  gather  up  a  large 
quantity  of  hay  at  a  single  stroke.  Every  part 
being  turned  to  fit  exactly,  these  rakes  are  not 
only  light,  but  are  said  to  be  remarkably  strong 
and  durable,  seldom  if  ever  breaking  at  the  head 
or  where  the  bows  are  inserted. 

4088.  A  curious  mode  of  preserving  grass  for 
forage,  instead  of  making  it  into  hay,  has  been 
tried  in  Germany,  in  East  Prussia,  and  it  is  this  : 
■ — Pits  are  dug  in  the  earth  10  or  12  feet  square, 
and  as  many  deep.  They  are  puddled  with  clay, 
and  lined  with  wood  or  brick.  Into  these  pits  4 
or  5  cwt.  of  grass,  as  it  is  cut,  are  put  in  a  layer 
at  a  time,  sprinkled  with  salt,  at  the  rate  of  1  lb. 
to  1  cwt.;  and  if  the  grass  is  dry,  that  is,  free  of 
rain  or  dew,  two  or  three  quarts  of  water  are 
sprinkled  over  the  layer.  Each  layer  is  trodden 
down  by  5  or  6  men,  and  rammed  firm,  especi- 
ally round  the  edges,  with  wooden  rammers,  the 
object  of  which  is  the  exclusion  of  air.  A  little 
Btraw  is  then  scattered  over  the  layer,  to  mark 
its  dimensions  afterwards.  Layer  is  placed  above 
layer  until  the  pit  is  filled  to  the  top,  when  the 
topmost  layer  is  well  salted,  and  the  pit  covered 
with  boards  or  a  well-fitted  lid,  upon  which  is 
put  a  covering  of  earth  of  1  \  foot  in  thickness. 
Such  a  pit  will  contain  5  layers  of  grass,  and 
should  be  filled  in  2  days.  The  grass  soon  fer- 
ments, and  in  about  6  days  subsides  to  half  its 
original  bulk.  The  lid  is  exaiuined  every  day, 
and  every  crack  iu  the  earth  filled  up,  to  exclude 
the  air,  which,  if  allowed  to  enter,  would  pro- 
mote the  putrefactive  fermentation  in  the  grass. 
When  the  first  fermentation  has  ceased,  the  lid 
is  taken  off,  and  fresh  grass  put  in,  trodden 
down,  and  salted  as  before.  The  pit  will  now 
contain  about  10  tons  of  grass,  equal  to  2  or  3 
tons  of  hay.  The  pits  should  remain  shut 
for  6  weeks  before  being  used,  and  then  are 
used  in  succession.  The  grass  thus  treated 
has  the  appearance  of  having  been  boiled, 
and  its  sharp  acid  taste  is  very  agreeable  to 
cattle;  and  20  lb.  a-day  with  chopped  straw 
will  keep  a  cow  in  good  condition  all  winter, 
and  28  lb.  will  cause  a  cow  to  give  a  rich  and 
well-tasted  milk.* 


ON  THE  SUMMER  CULTURE  OP  WHEAT. 

4089.  The  wheat  crop  in  summer  is  in 
two  states,  when  spring  wheat  is  sown 
after  turnips,  (2302  ;)  and  when  no  spring 
wheat  is  sown  the  autumn  wheat  only 
exists  which  was  sown  after  bare  fallow, 
beans,  and  potatoes. 

40!»0.  The  state  of  the  autumn-sown 
wheat  in  summer  depends  entirely  on  the 
sort  of  weather  in  winter  and  spring, 
and  on  the  nature  and  condition  of  the 
soil  upon  which  it  was  sown.  Mild  wear- 
ther  will  cause  it  to  grow  luxuriantly  ;  and 
if  it  continue  so  for  some  time  in  winter, 
the  plants  will  probably  become  so  luxu- 
riant as  to  lie  down  in  spring,  and  be- 
come blanched  and  rotted  at  the  roots, 
(2660.)  In  the  earlier  part  of  the  winter, 
as  long  as  the  ground  is  dry,  sheep  may 
safely  be  put  upon  the  land,  to  eat  down 
the  wheat  to  a  considerable  degree.  Should 
the  weather  be  wet,  and  the  land  soft, 
the  sheep  will  poach  the  ground  ;  but,  even 
under  such  a  risk,  they  will  do  much  good 
to  the  crop  when  allowed,  for  a  limited 
time,  to  eat  off  the  tops  of  the  plants  twice 
a-day,  when  hungry,  and  to  make  their  lair 
on  an  adjoining  grass  field.  But  the  winter 
luxuriance  is  not  unfrequently  checked, 
and  even  the  plants  destroyed,  by  the 
severe  frosts  at  night,  and  the  bright  sun- 
shine during  the  day  in  March,  (2660.) 

4091.  Besides  over-luxuriance,  early 
sown  wheat  is  apt  to  be  affected  by 
slugs,  Limax  cinereus,  in  damp  weather 
in  autumn.  Mr  Wentworth  of  Harlow 
gives  a  recipe  for  destroying  the  slugs. 
"  Provide,  fresh  from  the  4viln,  as  much 
lime  as  will  allow  five  bushels  to  the 
acre.  Slake  it  two  days  before  sow- 
ing ;  choose  a  calm  and  mild  morn- 
ing ;  commence  sowing  early  enough  to 
finish  before  daylight  ;  and  one  man  can 
sow  an  acre  an  hour,  sowing  two  yards 
at  a  cast."  Turnip-leaves  have  been  re- 
commended to  be  laid  upon  wheat,  to  in- 
duce the  slugs  to  take  shelter  under  tliem, 
which  they  readily  do,  and  they  are  then 
collected  from  the  leaves  and  destroyed. 
Of  these  two  modes  of  destruction,  I  should 
conceive  the  quicklime  to  be  the  more  effi- 
cacious, on  a  large  scale,  in  moist  weather. 


*  Verkandlung  des  Baltischen  Vereinsfilr  Fordervng  des  Landwirthschaft.   Greisswald,  1842,  p.  33. 
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4092.  Should  the  winter  luxuriance 
continue  on  the  wlieat  until  spring,  fheep 
will  not  then  crop  it  in  a  uniform  or  suffi- 
cient degree.  If  the  luxuriance  has  only 
commenced  in  spring,  sheep  will  restrain 
it  then  as  well  as  in  winter.  The  win- 
ter luxuriance  can  only  he  restrained  in 
spring  bv  mechanical  means,  such  as  the 
field-workers  cutting  oft'  the  tops  w  ith  the 
common  reaping-hook  ;  and  this  operation 
may  be  safely  performed  until  the  plant 
puts  forth  the  shoot-blade,  perhaps  as  late 
as  the  end  of  April.  The  scythe,  fig.  322, 
may  also  be  employed  to  mow  <«ft'  the 
luxuriant  leaves,  which  should  be  done  at 
the  place  they  bend  over.  Before  commenc- 
ing the  cutting  either  with  the  hook  or  the 
scythe,  one  of  the  most  forward  plants 
should  be  cut  open,  and  the  position  and 
length  <if  the  ear  ascertained,  which  will 
probably  not  exceed  half  an  inch  in  length. 
The  portion  of  the  leaves  cut  oft"  should  be 
allowed  to  lie  upon  the  ground,  as  the  in- 
jury done  by  their  removal  will  be  greater 
than  they  can  do  to  the  growing  crop,  and 
they  will  soon  wither. 

4093.  The  advantages  of  cropping  the 
wheal  plant  when  over-luxuriant,  are,  that 
the  rain  no  longer  hangs  upon  it,  and  the 
air  and  light  have  power  to  act  ujjon  the 
stem  so  as  to  strengthen  and  increase  the 
woody  fibre  in  it,  tjiat  the  latter  may  sup- 
port the  former  in  an  upright  position. 

4094.  Wheat  sown  in  spring  never 
grows  too  luxuriantly  in  summer,  and  re- 
quires no  expedient  to  check  its  growth. 

4093.  Of  the  classes  of  soils  which  pro- 
duce over-Iuxnriance,  dry  deep  clay  loam 
is  most  apt  in  a  mild  autumn  and  winter; 
and  thin  clay  land,  uj)on  a  retentive  wet 
subsoil,  is  the  most  sure  to  destroy  luxu- 
riant wheat  in  March  (2G<)0.)  The  crop 
may  seem  very  promising  in  early  spring, 
and  yet  by  the  end  of  March  it  may  not 
only  be  thin  but  scanty  of  plants,  and 
it  is  then  too  late  for  them  to  liller  fully. 
Such  is  the  explanation  of  wiiat  may  seem 
surprising  in  many  cases  as  to  the  cause  of 
the  failure  of  what  was  at  one  time  a  good 
croj)  of  wheat. 

40n(>.  The  weeding  of  the  cereal  crops 
in  summer  is  an  iiidispensal)le  o))cration  for 
their  welfare.    It  may  be  conducted  solely 


with   manual    implements,    or   with  both 

manual   and    horse    implements.      Among 

broailcast  grain  the  weeding  must  be  per- 

Kig.  ;;5-J.   foniied    entirely     vvith    manual 

»  implements,  and  the  most  cfVec- 

tive  one  for  the  purpose  is  the 
simple  treed -hoi>k\  fig.  3.r2.  It 
consists  of  an  acute  hook  of  iron, 
flattened,  of  the  form  at  n,  with 
the  two  inner  edges  as  far  set 
asunder  as  to  eud)race  the  stem 
of  succulent  herbaceous  ])lants, 
and  made  as  sharp  as  easily  to 
cut  through  them.  The  cutting 
hook  is  attached  to  a  neck  of 
iron,  which  is  forged  at  the  other 
extremity  into  the  form  of  a 
socket,  to  take  in  the  end  of  a 
light  wooden  handle  about  four 
feet  in  length,  to  which  it  is  fas- 
tened by  means  of  a  nail  or 
screw.  The  neck  is  bent  in  the 
form  that,  when  the  under  sur- 
face of  the  hook  rests  upon  the 
ground,  the  handle  shall  be  s<* 
inclined  as  to  suit  the  hand  of 
(he  worker.  The  weed-ho<ik  is 
used  witli  one  hand,  the  field- 
woiker  walking  upright,  and 
h(ddinir  it  by  the  handle  before 
THE  wKKD- |n>,.  jn  .„,  incliiictl  position  to- 
"°"'^-  wards  the  ground.  The  cost 
of  this  implement  is  4d.  for  the  hook,  and 
2tl.  for  the  handle.  I  have  seen  a  weed- 
hook  with  its  outer  edge  also  sharpeneil, 
for  cutting  weeds  with  a  ]>ush  forwards; 
but  such  a  one  cannot  be  used  amonirst 
stamlini:  corn,  since  its  sharp  outer  edge 
would  inevitably  cut  their  stems. 

4097-  The  ordinary  way  for  field-work- 
ers to  arrange  themselves,  when  weeding 
broadcast  corn,  is  for  two  to  (>ccupy  the 
breadth  of  a  single  ridge,  each  taking  the 
charge  etpiivalent  to  a  half  ridge  from  the 
open  furrow  to  the  crown.  On  weeding 
amongst  corn,  the  point  of  the  weed-hook 
is  insinuated  between  the  stems  of  corn 
towards  the  weed  to  be  cut.  and  on  its 
stem  being  taken  into  the  cleft  of  the  hook, 
it  is  severed  by  a  slanting  cut  upwards, 
by  an  easy  draw  of  the  hand  towards  the 
worker.  The  woods,  thus  cut  over  are 
left  on  the  ground  to  decay. 

4098.  The  principal  weed  which  infests 
wheat  is  the  corn-cockle  or  popple,  Apro- 
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stemma  pithago.  Having  a  woody  stem, 
it  is  not  cut  with  the  wecil-hook,  but  pull- 
ed by  hand  ;  and  it  is  easily  distinguished 
by  its  bell-shaped  upright  pink  flowers. 
Its  seed  is  black,  rough,  and  round,  and  is 
much  objected  to  in  samples  of  wheat  by 
bakers  and  corn-dealers,  though,  the  kernel 
being  white,  its  flour  is  not  distinguishable 
from  wheat-flour,  and  is  reported  to  be  in- 
jurious to  it.  In  dry  ground  is  found  the 
long  prickly-headed  poppy,  Papaver  arge- 
mone  ;  and  in  strong  ground  the  hairy  tare, 
Ervuin  hirsiitum^  though  a  low  insignifi- 
cant plant,  yields  a  hard  heavy  seed, 
difficult  to  winnow  from  wheat.  The 
blue-bottle,  Centaurea  cgavus  ;  smooth 
rye -brome  grass,  Bromus  sccalinus ;  the 
corn  and  common  sow-tiiistles,  Sonchus 
arvensis  and  S.  oleraceit.i  ;  the  corn  grom- 
well,  Lit/ioftpermum  arvensi\  the  seeds  of 
which  contain  a  large  proportion  of  silice- 
ous matter ;  the  bearded  darnel,  Loluim 
te/nulentum^  which  is  now  rare,  are  all 
found  among  wheat.  The  cleavers,  or 
sticking  grass,  Galium  aparine  ;  and  the 
common  hemp-nettle,  Galeopsis  tetrahit, 
and  G.  versicolor,  large-flowered  hemp- 
nettle,  are  also  found  among  wheat.  Any 
of  the  natural  grasses  do  no  harm  amongst 
corn  ;  their  seeds,  being  light,  are  easily 
blown  away  in  the  process  of  winnowing, 
or  even  of  threshing ;  but  the  plants  for- 
merly named  all  bear  seeds  as  heavy  as 
cannot  be  easily  got  quit  of  in  threshing 
and  winnowing,  and  are  therefore  trouble- 
some in  the  barn,  and  injurious  to  the 
sample.  Theconmion  reed,  Aritndo pkrag- 
miUs,  is  not  uncommon  in  corn-fields  on 
carse-land,  and,  when  not  too  plentiful,  is 
not  disliked,  as  it  serves  to  keep  the  corn 
open  in  the  stook  and  in  the  stack. 


4099.  Wiieat  sown  in  rows  is  weeded 
Avith  tlie  hand  hoe,  fig.  2G6,  and  also  with 
horse-hoes.  The  hand-hoe  is  used  by 
field -workers,  who  each  take  a  drill  and 
hoe  the  ground  between  the  rosvs,  as  also 
between  the  plants  in  the  rows,  which 
is  not  so  easily  done  as  when  the  rowsaro 
dibbled,  fig.  290,  and  must  be  done  by  the 
hand.  In  weeding  rowed  corn  it  is  neces- 
sary for  the  field-workers  each  to  occupy 
a  row  ;  and  to  prevent  their  jostling  one 
another,  the  one  in  the  centre  of  the  band 
takes  the  lead  in  an  advanced  position, 
while  the  others  range  themselves  on  each 
side  in  echelon.  Where  the  extent  of 
drilled  crops  is  considerable,  hand-hoers 
are  unable  to  clear  the  ground  of  weeds 
before  the  crops  advance  to  a  state  in 
which  it  is  improper  to  go  amongst  them. 
Hence  the  need  of  assistance  from  the 
more  expeditious  horse-hoe. 

4100.  There  are  many  forms  of  horse- 
hoes  for  cleaning  the  ground  between  the 
rows  of  corn,  and  perhaps  not  one  dis- 
plays so  muph  ingenuity  of  construction 
as  that  of  Messrs  Garrett  &  Sons,  Leiston 
Works,  SuS"oIk  ;  but  as  its  construc- 
tion necessarily  enhances  its  price,  I  have 
seen  no  cheap  one  please  me  so  much  aa 
the  steerage  horse-hoe  contrived  by  Mr 
William  Smith,  Northampton.  It  is 
shown  in  perspective  in  fig.  353,  where 
a  a  is  the  framing,  which  also  constitutes 
the  horse  shafts,  supported  on  iron  brackets, 
which  in  their  turn  are  supported  on  an 
iron  axle,  b,  as  hi^^h  as  to  permit  the  crop 
hoed  to  pass  under  it.  The  axle,  bent  down 
at  both  ends,  works  in^the  wlieels.  c  c. 
These  form  the  carriage  portion  of  the 
machine.      The  hoe  consists  of  a  bar  d. 
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which  bears  the  shanks  e,  of  six  trian- 
gular duck-footed  hoes,  or  shares,  made 
to  enihrace  as  many  rows  of  corn,  at  the 
ordinary  breadth  of  7  inches  asunder.  The 
handles,  //',  by  which  the  driver  guides 
the  hoes  along  the  centres  of  the  rows, 
are  attached  to  the  bar  d.  The  carriage 
and  hoe  are  connected  by  means  of  the 
rods  y  y,  which,  at  one  end,  are  attached 
to  the  handles  /,  and  at  the  other  linked 
on  by  eyes  to  hooks  in  the  hind  part 
of  the  brackets,  which  support  the  framing 
or  shafts  a  a.  The  rods  g  are  strength- 
ened by  others,  passing  under  the  bar  </, 
and  welded  at  both  ends  to  the  under  part 
of  g.  When  the  rows  are  placed  wider 
than  7  inches,  the  axle  is  expanded  to 
the  requisite  width  by  being  slipped  out- 
wards through  the  collar,  and  tixed  at  any 
given  width  by  the  pinching  screw  at  b. 

4101.  Fig.  354  represents  two  differ- 
Fig.  354. 


LONG  AND  SHORT  SHARES  FOR  THE  UORSE-HOK. 

ent  sorts  of  shares  used  in  this  hoe,  one  a, 
being  the  ordinary  one  for  narrow  rows  of 
7  inches ;  the  other,  h,  to  answer  the  broad- 
est width  of  18  inches.  The  latter  con- 
sists of  a  long  rectangular  feather  attached 
to  each  shank  placeil  in  a  diagonal  direc- 
tion across  and  meeting  in  the  centre  of 
the  drill.  The  inclinati<u»  of  their  edges 
allows  the  shares  to  clear  themselves 
ef  the  soil  while  they  are  cutting  the 
weeds  under  the  surface.  Having  the  bar 
d  as  long  as  the  width  to  which  the 
axle  may  be  expanded,  the  retpiisito 
shares  might  then  be  affixed  to  it,  rccjuired 
to  htie  the  number  of  rows  determined  on 
— and  thus  the  hoes  niay  be  increased 
in  number  from  6  to  12,  and  the  breadth 
hoed  from  3|  to  7  feet;  but  from  4  to  5 
feet  in  width  is  the  best  one  for  doing  the 
work  (juickest  and  most  effectually.  To 
obtain  that  distance,  8  hoes  at  7  inches 
wide  give  4  feet  8  inches;  6  hoes  at  f)  inches 
wide  give  4  feet  G  inches ;  and  G  hoes  set 


at  three  doubles  as  A,  at  1 8  inches  wide  give 
4  feet  6  inches.  The  prices  of  this  horse- 
hoe,  at  these  respective  widths,  are — with 
6  hoes,  £4;  8  hoes,  ii4,  10a.;  and  12 
hoes,  £5,  10s. 

4 1 02.  In  using  this  hoe,  the  horse  is  put 
into  the  shafts  «,  fig,  353.  The  driver 
holds  on  by  the  handles//,  and  steers  the 
hoes  along  the  centre  of  the  rows  A,  which 
he  is  enabled  to  do  by  the  movement  of 
the  rods  g  upon  the  hooks  attached  to  the 
brackets  at  a.  Should  the  horse  swerve 
from  the  row  he  walks  in,  the  driver 
directs  the  hoes  in  their  rows,  until 
the  horse  regains  his  former  track.  A 
steady  horse  will  not  leave  the  row  ho 
is  placed  in,  from  one  end  of  the  landing 
to  the  other,  and  only  a  steady  one  should 
be  employed  in  such  work  as  hoeing.  A 
steady  man,  to  steer  the  hoes,  is  as  requi- 
site as  a  steady  horse,  otlierwise  careless- 
ness will  send  the  hoes  through  the  rows 
of  corn  plants,  and  cut  them  through  as 
well  as  the  weeds. 

4103.  In  1849,  Dr  Newington  of  Knole 
Park,  near  Tunbridge  Wells,  the  inventor 
of  the  dibble,  fig.  '2.02,  introduced  to  public 
notice  a  hoe,  which  he  names  a  cult'ivntor, 
for  weeding  and  stirring  the  ground  be- 
tween the  rows  of  corn.  It  consists  of  a 
shaft  with  a  cross-handle  at  one  end,  and 
at  the  other  end  a  shank,  to  which  is  at- 
tached a  head,  into  which  three  or  four  or 
more  shares  are  inserted  at  shiftable  dis- 
tances, correspomling  with  the  width  of 
the  rows  to  be  hoed,  from  four  to  eighteen 
inches  apart — taking  at  one  time  two  or 
three  rows  of  the  smaller  distances,  and 
one  of  the  larger.  The  instrument  is  drawn 
through  the  ground  by  the  force  of  a  man, 
who  is  equip])ed  in  a  canvass  jacket,  to 
which  is  looped  a  belt,  by  which  he  draws 
by  the  cross-handle.  I  have  not  seen  this 
implement  at  work,  but  the  inventor 
allirins  that  "  a  man  can  do  two  acres 
a-<lay  witii  great  ease;  that  is  to  say,  stir 
and  hoc  an  acre,  from  three  to  four  inches 
deep,  five  times  for  5s.,  much  more  effectu- 
ally than  by  the  present  mode  of  haud- 
hocing,  and  at  one-fifth  the  expense." 

4104.  For  the  purpose  of  foraire  the 
year  following,  Italian  ryegrass  (2G44,) 
may  be  sown  amongst  wheat  which  has 
not  been  sown  down  with  grass-seeds,  just 
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before  the  last  time  it  can  be  boed — late 
in  April  or  beginnin<!;  of  May  —  and  the 
forage  will  be  ready  for  use  in  j\Iay  and 
June.  A  cutting  of  from  150  lb.  to  200  lb. 
may  be  expected  to  be  received  from 
the  square  perch. 

4105.  Not  later  than  May,  sow,  in  wet 
weather,  a  top-dressing  of  Peruvian  guano, 
2  cwt.  to  the  acre,  amongst  the  growing 
wheat ;  or,  of  special  manures,  1  cwt.  of 
nitrate  of  soda  and  1  cwt.  of  sulphate  of 
ammonia  to  the  acre.  I  prefer  sowing 
top-dressings  on  the  growing  crop  to  sow- 
ing them  on  the  soil  along  with  the  seed, 
as  tlie  plant  is  ready  to  take  advantage  of 
them  immediately;  whereas  much  of  special 
manures  at  least  may  be  washed  down 
into  the  soil  by  rains,  before  the  plant  has 
arrived  at  the  stage  of  growth  to  be  bene- 
fited by  them. 

4106.  The  flowering  season  is  a  critical 
one  for  wheat,  since  the  state  of  the  wea- 
ther at  this  period,  which  is  in  the  begin- 
ning of  June,  may  afl:ect  the  yield  to  the 
extent  of  fifty  per  cent.  Should  the 
weather  prove  both  rainy  and  windy 
during  the  whole  flowering  season,  the 
produce  will  inevitably  be  scanty.  Rain 
alone,  unless  it  be  constant,  does  not  affect 
the  produce  so  much  as  strong  wind,  which, 
if  it  blow  from  the  same  quarter,  will  seri- 
ously affect  the  side  of  the  ear  exposed  to  it. 
Showers  and  gentle  breezes  do  no  harm. 

4107.  The  wheat-plant  is  much  affected  by 
casualties,  both  from  insects  and  parasitical  fungi. 
Tlie  young  wheat-plant  is  not  unfrequently  de- 
stroyed by  the  wire-worm,  fig.  253,  wliich  cuts 
over  the  plants  by  the  ground.     Many  remedies 

Fig.  355.  ^^^'6  been  proposed  to  get  rid 

of  this  pest,  when  so  employed ; 
but  I  believe  none  have  yet 
proved  effective. 

4108.  The  wheat  stem-fly, 
Clilorops  pumilw7iis,  fig.  355, 
derives  its  specific  name,  which 
signifies  a    dwarf,  from  the  ef- 

/''l/'/^;(MJ\\V      fects  it  produces  on  the  plants 
\  I  fy^X]         '*  iittiicks,  which,  having  tjieir 
central  shoots  destroyed,  throw 
out  many  lateral  ones,  and  sel- 
THE  WHEAT  STEM-  dom  attain   any   considerable 
Fi,v — CHi.oRops    height.     "  The  colour  of  the 
-  PUMiLioNis.        fly  is  black,"  says  Mr  Duncan, 
"the  under  tide  of  the  head  and  two  narrow 
longitudinal  lines  iu  the  thorax  yellow  :  under 


side  of  the  body  pale  yellow,  with  two  black 
spots  on  the  me.sosternum;  halteres  white;  the 
legs  ash  grey,  and  black  at  the  tips."  The  mag- 
got is  small  and  white,  the  pupa  yellow,  smooth, 
and  shining,  rather  more  than  one-twelfth  part  of 
an  inch  in  length.* 

4109.  The  wheat-fly,  Cecidomyia  tritici,  was 
much  dreaded  a  few  years  since,  and  its  habits 
are  now  pretty  well  known.  It  is  figured  at  d, 
fig.  223,  greatly  magnified,  its  natural  size  being 
represented  by  the  cross  lines  beside  the  figure, 
and  which  does  not  exceed  a  line  in  length, 
resembling  a  small  gnat  or  midge.  Mr  Duncan 
describes  it  as  having  "  the  colour  of  the  whole 
body  reddish  yellow,  deepest  on  the  thorax; 
antennoe  dusky,  eyes  black  ;  legs  pale  reddish 
yellow  ;  wings  longer  than  the  body,  round- 
ed at  the  tip,  of  a  whitish  hue,  with  irides- 
cent reflections.  The  antennae  of  the  female  b 
consists  of  13  sub-ovate  joints,  those  of  the  male 
c  of  25  globose  remote  joints." — "  The  fly  makes 
its  appearance  in  wheat  fields  just  about  the 
time  the  ear  is  beginning  to  emerge  from  its 
leafy  envelop,  most  commonly  in  the  early  part 
of  June.  In  a  calm  evening  they  fly  about  in 
little  undulatory  clouds.  An  ear  just  emerging 
from  the  sheath  is  generally  preferred  as  a  recep- 
tacle for  the  eggs.  They  are  introduced,  by 
means  of  the  ovipositor,  into  the  floret,  being 
usually  placed  upon  the  interior  valvule  of 
the  corolla,  just  above  the  stigmata.  The  eggs 
are  placed  in  clusters  from  2  to  20,  and  are 
hatched  iu  10  or  14  days,  and  after  the  larvae 
e  begin  to  feed  on  the  pollen,  they  acquire  a 
saffron-yellow  hue.  Minute  as  these  creatures 
are,  when  it  is  considered  that  47  have  been 
counted  in  one  floret,  it  is  easy  to  perceive  how 
they  must  interfere  with  its  impregnation.  It 
is  not  improbable,  as  they  increase  in  size,  that 
they  likewise  attack  the  milky  pulp  destined  for 
the  nutriment  of  the  grain.  At  all  events,  the 
grain  shrivels  and  decays,  to  the  grievous  disap- 
pointment of  tlie  husbandman.  The  loss  sus- 
tained by  the  farmers  of  the  Carse  of  Gowrie,  in 
1829,  was  estimated  by  Mr  Archibald  Gorrie, 
Annat  Cottage,  from  6^  to  16  bushels  per  im- 
perial acre." — "  Nature  herself  has  provided  a 
considerable  check  to  the  multiplication  of  these 
flies,  by  making  them  the  prey  of  no  fewer  than 
three  kinds  of  ichneumons,  viz.: — Eiicyrlus  in$e- 
revs,  about  half  the  length  of  the  wheat-fly  ;  ano- 
ther Plati/i/ader  tipulce,  which  commits  its  eggs 
to  the  larva  of  the  wheat-fly  ;  and  the  third, 
Eurytoma  penetrans.  Some  of  these  ichneumons 
appear  in  great  numbers  where  the  fly  abounds, 
and  multitudes  must  become  their  victims. "•[■ 

4110.  Although  theattack  of  the  wheat  fly 
was  talked  of  as  a  new  plague,  when  it  oc- 
curred some  years  since,  it  would  appear  that  it 
was  known  in  Scotland  in  1740,  when  the  frost 
was  so  severe  that  the  Thames  was  frozen  over 
and  an  ox  roasted  upon  it, as  the  observations  of  an 
agricultural  writer  of  the  time  informs  us. 
"  After  this,"  he  says,  "  we  had  a  melancholy 
sight,  for  as  soon  as  the  wheat  had  done  bloom- 


Quarterly  Jour  no^  of  Agriculture,  vol.  xii.  p.  121. 
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JDg,  Tast  numbers  of  black  flies  attacked  tlie 
wheat-ears,  and  blowed  a  little  yellow  maggot 
which  ate  up  some  of  the  kernels,  in  others  part 
of  them,  and  which  caused  multitudes  of  ears  to 
miss  of  tiieir  fulness,  acting  in  some  measure  like 
a  sort  of  locust,  till  rain  fell  and  washed  them 
off;  and  though  this  evil  has  happened  in  other 
summers  to  the  wheat  in  some  "degree,  and  not 
done  much  harm,  yet  if  the  good  providence  of 
God  had  uot  liindered  it,  they  might  have  ruined 
all  the  crops  of  wheat  in  the  nation."*  The 
black  fly  here  mentioned  is  one  of  the  ichneu- 
mon flies,  which  deposit  their  eggs  in  the  larvae 
of  the  wheat-fly  to  destroy  them,  the  wheat-fly 
being  of  a  reddish  yellow  colour  ;  but  mistaking 
the  pest  for  its  destroyer  was  natural  enough  at  a 
time  when  the  identity  and  habits  of  insects 
were  but  imperfectly  understood. 

4111.  The  wheat-plant  is  attacked  by  the 
larva  of  the  wheat  dart-moth,  j4grostis  tritici, 
under  ground,  feeding  on  the  radical  portion  of 
the  plant,  in  autumn,  and  never  appearing  above 
the  surface  of  the  ground  except  at  night. 

4112.  As  regards  the  attacks  on  wheat  by  para- 
sitical fungi,  the  Rev.  Mr  Sidney  defines  a  fungus  to 
"  be  a  cellular  flowerless  plant,  deriving  its  nutri- 
ment by  means  of  spawn.  It  lives  in  air,  and 
is  propagated  by  spores,  which  are  naked,  or  by 
sporidin,  so  culled  when  enclosed  in  little  vesi- 
cles. The  way  in  which  these  spores  germinate, 
generally  speaking,  is  by  a  protrusion  of  the 
inner  membrane,  or  an  elongation  of  the  outer, 
thu.s  lengthening  out  its  spawn,  which  is  the 
usual  mode  ;  but  there  is  another  method  of  ger- 
mination  Fungi  may  be  said  to 

cousi^^t  of  a  mass  of  little  cells,  or  little  threads, 
or  of  both  combined  in  various  ways.  They  have 
no  fructification  e.xcept  their  spores  or  sporidia, 
of  which  the  methods  of  attachment  are  singu- 
larly curious  and  beautiful.  In  their  re.«piratory 
functions,  they  approach  to  the  peculiarity  of 
animal  rather  than  vegetable  life,  for  they  absorb 
oxygen  and  exhale  cai  bouic  acid  gas.  Like  flesh, 
they  contain  a  great  quantity  of  nitrogen  ;  and 
the  subtance  called  fangine,  extracted  from 
them  by  the  chemist,  is  said  to  bear  a  near 
resemblance  to  animal  matter.  They  derive 
their  nourishment  from  the  substance  on  which 
they  gruw,  and  not,  as  is  the  case  with  the 
lichens  and  algjc,  from  the  media  in  which  they 
exist.  The  juices,  impregnated  with  the  peculiar 
principles  of  the  matter  to  which  any  particular 
fungus  is  attached,  form  its  appropriate  food." 

411.'?.  Fungi  affect  both  the  straw  and  the 
grain  of  the  wheat.  The  disease  originated 
by  them  on  the  straw  of  wheat  is  called  rust, 
from  its  resemblance  to  the  rust  of  iron,  and  in 
the  grain  smut  aiid  bunt.  It  is  a  subject  of  rea- 
sonable iiiiiuiry  to  know  the  manner  in  which 
fungi  originate  diseases  in  crops,  to  the  great 
extent  experienced  in  those  di>pase9  of  the 
wheat,  and  "  the  only  truth-like  solution  of 
their  SKurce,"  as  Mr  Sidney  observes,  ''is  the 
almost  universal  diffusion  of  their  inconceivably 


small  sporules,  which  are  so  nnmerous  and 
minute  that  it  is  not  easy  to  conceive  any  place 
where  they  may  not  abound.  They  are  ever  at 
hand,  only  awaiting  suitable  conditions  for 
springing  into  existence They  gene- 
rally appear  iu  patches,  consisting  of  multi- 
tudes of  spores,  that  form  frequently  so  many 
cases  enclo>ing  the  reproductive  sporules 
which  float  in  the  atmosphere  around  us,  until 
they  light  on  some  place  adapted  to  their  growth. 
Their  extreme  minuteness  allows  of  their  being 
introduced  into  the  substance  of  the  tissues  of 
plants  or  beneath  the  epidermis.  As  they  grow 
on  the  leaves  or  straw  of  corn  plants,  they  raise 
the  epidermis  into  curious  puffy  blisters,  which 
they  subsequently  rupture.  These  patches  are 
of  different  colours,  but  most  commonly  either 
deep  yellow,  brown,  or  black.  The  several  parts 
of  the  wheat-plant  are  attacked  by  these  para- 
sitic pests,  winch  are  quite  distinct  from  each 
other,  having  nothing  in  common  except  that 
they  germinate  within  the  tissues."  f 

4114.  Mildev. — Mildew  or  blight,  Puccinia 
gramihis,  forms  blackish-brown  parallel  lines 
uj)on  the  straw,  and  seems  to  affect  the  entire 
plant  ;  so  that,  when  it  is  generally  diffused  over 
it,  it  deprives  the  sap  of  the  power  to  form  seed 
in  a  healthy  state,  and  hence  the  grain  is  either 
very  much  shrivelled  when  it  is  formed,  or  no 
grain  is  formed  at  all.  So  generally  did  this  dis- 
ease affect  the  wheat  crop  of  Berwick.-liire  iu 
three  successive  years,  1810,  1811,  and  1812, 
when  the  price  of  wheat  was  at  the  highest  rate 
during  the  war,  that  in  many  instances  it  was  not 
considered  worth  while  to  thrash  it.  The  method 
by  which  the  spores  of  the  puccinia  inter  the 
tissues  of  the  straw  of  the  wheat,  is  by  its  stomata 
or  breathing  pores,  which  are  numerous.  These 
are  closed  in  dry  weather,  but  are  opened  to  re- 
ceive the  moisture  in  wet  or  even  damp  weather; 
and  it  is  at  this  time,  it  is  supposed,  that  the  fun- 
gal spores  enter  into  the  plant  by  the  stomata.  It 
is  certain,  at  all  events,  that  the  mildew  only 
makes  its  appearance  in  moist  warm  weather, 
damp  situation;,  and  on  over-manured  laud. 

4115.  A  notion  prevails  in  England  that  the 
berberry  bush,  lierberis  ru/garis,  has  the  power 
of  causing  the  mildew  iu  wheat,  probably  from 
the  well-known  circumstance  that  the  berberry 
is  itself  very  subject  to  mildew :  but  its  mildew 
is  occasioned  by  the  Erysiphe  lerlierldes,  whereas 
that  of  the  wheat  arises,  as  we  have  seen,  from 
a  Puccinia,  and  no  possibility  exists  of  trans- 
forming the  one  kind  of  fungus  into  the  other. 

4116.  i?l^<^  — One  species  of  rust  is  found 
scattered  over  the  inner  surface  of  the  outer 
chaff  scales,  the  skin  of  which  is  rai>ed  into 
blisters,  mostly  of  an  oval  form.  It  is  occasioned 
by  the  Uredo  ruhiijo,  and  is  of  an  orange  yellow 
colour,  and  is  the  worst  species  of  rust,  as  it  may 
affect  the  produce,  if  moist  a))d  cloudy  weather 
continue  for  some  time.  The  rust  which  affects 
the  straw  originates  in  the  Uredo  Itnroris;  and 
when  it  disappears,  the  straw  is  not  materially 
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injured,  and  the  arrival  of  bright  warm  weather 
Boon  dissipates  the  evil.  The  genial  beams  of 
the  sun  completely  vanquish  both,  so  that  they 
disappear  in  a  surprising  manner,  and  a  healthy 
greenness  speedily  succeeds  to  the  yellow  tints 
that  have  disheartened  the  farmer.  I  have  seen 
the  leaves  of  wheat  so  much  affected  with  yellow 
rust,  at  the  time  of  weeding,  before  the  ear  had 
shot  out,  tliat  the  nether  garments  of  the  field- 
workers,  who  weeded  the  crops,  were  covered 
with  orange  dust.  The  rust  on  the  leaves  dis- 
appears in  its  worst  form,  before  that  on  the  chaff 
scales  appears  at  all. 

4117.  Simd  or  Bunt.— The  disease  called  in 
Scotland  smut,  is  named  bunt  in  England,  and 
the  smut  of  England  is  the  black  ear  of  Scot- 
land. Smut,  Uredo  caries,  is  so  well  understood 
in  its  appearance  and  character,  that  it  requires 
no  particular  description  farther  than  that  it  is 
a  brownish  black,  greasy  fetid  powder  taking  the 
place  of  the  kernel  of  wheat.  Mr  Lawson  of 
Elgin  examined  the  structure  of  the  smut-ball  in 
comparison  with  sound  wheat,  and  the  differences 
in  their  appearances  are  shown  in  fig.  356,  where 


Fig.  356. 


THK  STRUCTURE  OFSOUXn  WHEAT  AND  OF  SMUT- 
BALL  COMPARED. 


s  is  a  longitudinal  section  of  a  sound  grain  of 
wheat,  in  its  progress  towards  development,  when 
the  anthers  have  just  protruded  beyond  the 
corolla  ;  e  is  an  empty  space  lined  internally 
with  a  greenish  border  ti  n  n.  As  the  grain  ad- 
vances, the  space  e  contracts,  and  its  substance 
h  b,  lying  between  the  green  border  n  and  the 
outer  green  cuticle  a,  becomes  filled  with  milky 
juice  :  «  is  a  longitudinal  section  of  a  smut-ball 
taken  wlien  the  stamens  are  fully  formed  within 
the  corolla,  for  the  anthers  never  protrude  beyond 
the  corolla  when  the  grain  is  affected  with  smut; 
c  is  an  empty  space  surrounded  by  a  dark  green 
substance,  ooo  which  extends  to  the  outer  cuticle. 
In  a  very  short  time  the  whole  interior  of  the 
smut-ball  changes  from  green  to  white,  as  at  w, 
the  outer  cuticle  continuing  green.  The  white 
substance  soon  has  a  black  speck  in  its  centre,  as 
at  X,  which  gradually  spreads  through  the  ball, 
as  at  y ;  and  as  the  ball  still  advances  to  matu- 
rity, the  dark  green  cuticle  changes  to  brown,  as 
at  z.  The  green  substance  occupying  the  place 
of  the  milky  juice,  at  once  explains  the  differ- 
ence betwixt  a  smut-ball  and  a  sound  grain.* 

4118.  Black  ^-ars.— Wheat,  barley,  and  oats 
sometimes  seem  to  have  their  young  ears  coated 
as  if  with  soot,  adhering  by  some  gummy 
substance  to  them.  Its  effect  is  completely 
to  destroy  the  grain,  from  the  first  ini^tant  it 
emerges  from  the  hose.  It  is  produced  by  the 
Urcdo  segetum,  in  hot  blinks  of  sunshine  in 
showery  weather,  when  the  ears  are  appearing 
out  of  their  sheaths.  The  spores  of  this  fungus  are 
so  small,  that  M.  Bauer  counted  49  on  the  hun- 
dred and  sixty  thousandth  part  of  a  square  inch. 
Hence,  a  square  inch  could  contain  7,840,000  of 
them;  and  if  the  spores  are  so  small,  what  must 
the  dimensions  of  the  spornles  be  ?  The  highest 
imaginable  power  of  a  microscope  could  only  be 
expected  to  exhibit  them  aa  a  vapoury  cloud. 

4119.  Ed  of  the  «•/^^a^— "  This  is  one  of  the 
most  singular  of  living  creatures,"  observes  Mr 
Sidney;  "and  were  its  habits  not  thoroughly  in- 
vestigated and  proved,  they  would  seem  almost 
incredible.  Its  attacks  are  confined  to  the  fari- 
naceous portion  of  the  gniin,  which  it  destroys 
and  replaces,  producing  the  disease  known  by 
the  name  of  ear-cockle,  pepper-corn,  or  pimples. 
A  grain  of  wheat,  infected  by  this  blight,  as- 
sumes the  appearance  of  a  black  pepjier-corn. 
The  vvhule  ear  is  altered  in  appearance;  the  chaff 
husks  open,  and  the  awns  become  curiously 
twisted,  so  that  the  ears  are  easily  distinguished 
from  a  healthy  crop.  The  grains"first  turn  dark 
green,  and  then  black.  If  one  of  tlieiu  is  divided 
into  two  with  a  penknife,  it  will  be  completely 
filled  with  a  dense,  white  cottony  nKiss,  occupy- 
ing the  place  of  the  flour,  and  leaving  merely  a 
little  glutinous  matter.  Tiiese  contents  seem  to 
the  eye  like  a  quantity  of  fibres,  closely  packed 
together  in  parallel  directions  ;  but  if  a  little 
morsel  is  taken  on  the  end  of  a  pin,  and  put  on  a 
slip  of  glass  and  moistened,  it  will  soon  be  seen 
to  divide  and  give  a  milky  appearance  to  the 
water.       But    in    submitting   it    to    a  powerful 
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microscope,  the  astonished  observer  will  soon 
discover  tliattlic  cottony  mass  is  a  dense  body  of 
living, eei-sliaped  animalcule,  whicli  often  wrigj^le 
about  with  great  vivacity.  ArconliiiL'ly,  the 
name  given  to  tiie  disease  is  Vibrio  tritici,  tiie 
eel  of  the  wheat."*  I  have  never  seen  an  in- 
stance of  this  remarkable  creature.  It  is  an  in- 
fusorial animal.  From  the  investigations  of  ISI. 
Bauer,  it  appears  that,  after  laying  all  their  eggs, 
the  parents  soon  die;  but  such  is  not  the  e^se  at 
an  earlier  period  of  life,  for  after  being  dried  and 
appearing  quite  dead,  on  the  application  of  mois- 


ainonirst  barley,  from  which  it  is  difficult 
to  remove  them,  ami,  even  after  under- 
going boiling  along  with  put-barley,  they 
retain  tlieir  hardness. 

4122.  When  the  barley  is  drilled  or 
dibbled  in  rows,  the  horse-hoe,  fig.  353,  is 
employed  to  remove  the  weeds,  and  is  a 
more  economical  imj)lementthan  the  hand- 
hoe,  fig.   2(56.     Still  the   weeds  amongst 


ture  they  become  as  lively  as  they  were  at  first,      the  rows  of  grain  must  be  removed  by  the 

hand  or  hoe.  When  the  charlock  and  poppy 
are  abundant,  the  horse-hoe  is  an  unsuit- 
able implement  to  remove  them,  since,  on 
accumulating  between  the  hoes,  the  bundles 
of  weeds  will  be  apt  to  be  thrown  upon 
the  rows  of  grain.  When  the  horse  or 
hand-hoe  is  to  be  used  among  barley,  that 


and  this  after  a  period  of  six  years  and  one 
month.  It  seems  probable  that  the  glutinous 
substance  in  which  they  are  enveloped  preserves 
their  vitality .f 

ON  THE  SUMMER  CULTURE  OP  BARLEY. 

4120.  We  left  the  barley  in  spring  to 


its  fate,  immediately  after  the  grass-seeds  is,  when  barley  is  sown  in  rows,  it  is  need- 
were  sown  and  harrowed  amongst  it,  and  less  to  roll  the  ground  after  the  grass-seeds 
the  land  rolled,  (2G97.)    Barley  seed  soon  are  sown  amongst  it  in  spring,  (2697.) 
8i)rings,     in     favourable    weather,     and 

eends  the  germ  above  ground,  in  some  4123.  Barley  may  be  top-dressed  with 
years,  in  nine  days  after  sowing.  Nothing  2  or  3  cwt.  .)f  Per.ivian  guano  to  the  acre, 
is  done  with  the  crop  until  the  period  amongst  the  growing  crop,  and  not  upon 
arrives  for  weeding  it,  and  in  the  broad-  the  land  at  the  time  of  sowing  the  seed,  for 
cast  crop  the  weeds  are  removed  witii  the  the  reasons  given  above  in  regard  to  top- 
hand  weed-hook,  fig.  352,  or  by  the  hand,  dressing  the  wheat  crop,  (4105.)  Sulphat- 
the  field-workers  being  arranged  in  the  ed  bones,  (3233  )  to  the  extent  of  2  cwt.  to 
same  manner  as  has  been  jxiinted  out  for  the  acre,  may  also  be  ai)j)lied  in  a  similar 
the  weeding  of  wheat  in  (4097-) 


manner.  Of  the  sjKicial  manures,  200 
lbs.  of  the  nitrate  of  potash  to  the  acre  had 
given  a  favourable  result. 

4124.  When  barley  is  not  sown  down 
with    gras.s-secds,  sainfoin    may   be  sown 


4121.  The  weeds  that  most  infest  the 
barley  crop  are  the  creeping  plume  thistle, 
Cnicus  arvcnsis,  though  not  to  the  .same 
degree  as   it   does   oats.     The   charlock, 

Sinapis   arvenfiis,   frequently    takes  pos-     amongst  it,  in  calcareous  soils,  in  Ajjril;  and 
cession  of  the  barley  crop  in  tlie  neigh-     it  will  he  fit  for  cutting  as  a  forage  crop 
bourhood  of  large  towns,  the  seeds  of  which     for  cows  in  Mi\y  or  June  the  next  year, 
are  supposed  to  be  derived  from  the  street 

manure,  so  largely  used  in  such  localities.  412.5.  Barley  is  not  much  aflfected  by 

When  this  weed  is  abundant,  the  most  the  state  of  the  weather  in  the  flowering 
effectual  way  of  getting  rid  of  it  is  to  ])ull  season,  since  that  season  is  so  much  later 
it  up  by  hand  and  carry  it  off  tiie  field,  than  that  of  wiieat,  that  the  weather  is 
Another  weed,  v.hich  sometimes  appears  seldom  stormy  for  many  days  together — 
in  great  (juantities  in  light  soils,  is  the  com-  that  is,  much  rain  and  strong  wind  at  the 
nion  retl  l»<tp|)y,  Pa/xurr  r/icvas,  amongst  same  time, 
which  will  be  found  some  of  the  smooth- 


headed  iu)m)y,  Papfiperdalhan.  The  deep 
scarlet-coloured  flower  of  the  former  pro- 
duces a  sUiking  effect,  even  at  a  distance. 
This  weed,  when  in  (pumtity,  will  have  to 
be  pulled  by  hand,  like  the  charlock.  The 
seeils  of  the  stickiug-grass  or  cleavers, 
Galium   aperine,    often   find    their   way 


4126.  A  clear  liquid  at  times  transfuses  from 
the  points  of  the  young  barley  plants,  which  is 
mistaken  for  dew.  Its  nature  has  not  yet  been 
chemically  examined. 


4127.  Barley  is  subject  to  the  attack  of  fungal 
parasites  as  well  as  the  wheat,  though  not  to  the 
same  extent  or   degree.      Black  heads  in  bar- 


*  Sidney's  I>li<jhts  of  W/ieaf,  p.  84. 
+  Journal  of  the  Atjricaltuval  Society  of  Etujland,  vol.  vi.  p.  514. 
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ley  appear  under  the  same  circumstances  as  in 
wheat,  (4118,)  and  are  produced  by  the  same 
fungus,  Uredu  segetum. 

4128.  Ergot,  a  fatal  disease  well  known  in 
rye,  is  not  unfrequent  in  wheat,  as  also  m  several 
of  the  grasses,  such  as  ryegrass,  meadow-fescue, 
cats-tail,  and  cocksfoot ;  but  I  had  never  ob- 
served the  disease  in  barley  until  Mr  John  Law- 
son,  Elgin,  pointed  it  out  some  years  ago.  Ergot  is 
a  monstrous  state  of  the  seed,  not  induced  by 
any  fungus,  so  far  as  is  known,  but  by  some 
unknown  cause  which  produces  a  change  in  the 
structure  and  forra  of  tlie  seed,  as  is  observed  in 
cases  of  vegetable  morphology.  It  causes  part 
of  the  embryo  to  be  preternaturally  enlarged,  to 
protrude  beyond  the  chaff,  to  assume  a  curved 
form,  somewhat  resembling  9.  cocks'  spur,  the 
French  for  which  is  ei-got.  Ergotted  seed  is 
black  superficially,  and  of  a  spongy  texture  inter- 
nally, containing  oily  matter,  so  that  it  will  burn 
like  an  almond  at  a  lighted  candle. 

4129.  Mr  Lawson  traces  the  change  caused 
by  this    disorder  in   barley,  in  the    following 

Fig.  357.  manner : — "  For  some  time  after  a 
head  of  barley  has  assumed  its  pro- 
per form,"  he  observes,  "  but  before 
it  has  arrived  at  maturity,  the 
corolla  is  not  more  attached  to  the 
seed  than  in  oats,  if  so  much.  If  at 
this  early  stage  we  examine  a  bar- 
ley plant,  it  will  be  found  that  the 
corolla  may  very  easily  be  separated 
from  the  seed,  and  that  the  seed 
THE  KERNEL  will  appear  as  a  naked  one,  with 
OF  BARLEY  the  plumes  of  the  corolla  on  each 
WITHIN  THE  side  of  it,  as  represented  in  fig.  357. 
HUSK.  Now,  if  we  remove  the  corolla,  and 
look  at  the  base  of  the  barley  seed,  we  will  ob- 
serve this  base  {within  the  corolla) 
covered  with  two  fine  membranous 
substances,  in  the  form  of  a  fea- 
ther, or  rather  like  the  wings  of  a 
fly,  as  ef,  fig.  358,  growing  out  of 
the  base  b  c.  The  corolla  of  many 
plants  is  hairy  or  woolly  at  tlie 
base,  on  the  outside  of  the  corolla, 
but  these  membraneous  appen- 
dages, both  in  their  sound, 
diseased,  or  altered  state,  are  in 
the  inside  of  the  corolla,  and  cover 
the  seed.  Referring  to  the  repre- 
sentation of  the  young  ergot  or 
diseased  seed  of  barley,  fig.  358,  we  find  a  great 
change  of  structure,  both  in  the  base  and  its 
feather-like  appendages.  The  base,  in  this  case, 
is  of  a  pure  white,  and  firm  and  polished  like 
enamel.  It  has  also  assumed  a  difierent  form.  In 
a  sound  seed,  it  is  a  flat  oval  disc,  b  c,  fig.  358;  in 
the  diseased  seed  it  has  assumed  the  form  repre- 
sented by  a  h,  fig.  359.  The  feather-shaped  mem- 
branes have  likewise  changed  their  form,  and  in- 
stead of  spreading  over  the  flat  side  of  the  seed, 
have  grown  up  in  two  tufts,/ n,  one  on  each  side 
of  the  seed.     I  think  we  may  conclude   that  the 


Fig.  359. 


Fig.  358. 


SOUNU  BAR- 
LEY SKED. 


production  of  ergot  in  barley  arises  from  a  change 
in  structure  which  commences  at  the  base  of  the 
seed,  and  which  the  laws  that 
govern  vegetable  morphology  are 
found  in  other  instances  to  pro- 
duce. I  may  add,  that  I  have 
never  seen  the  slightest  appear- 
ance of  stamens  in  a  floret  con- 
taining ergot  ;  neither  is  there 
any  appearance  in  ergot  of  the 
two  cups  or  sacs  which  are  in 
the  sound  seed.  The  methods 
adopted  for  preventing  smut  in 
wheat,  (2307,)  may  probably  also 
DISEASED  BAR-  prevent  ergot  in  barlev."*  The 
issue  of  this  last  suggestion  may 
be  doubted,  since  we  have  seen  that  smut  is  a 
fungal  and  ergot  not  a  disease  of  fungal  origin. 
Draining  rescues  the  wheat  plant,  as  also  the 
grasses  in  pastures,  from  the  attack  of  the  ergot. 

4130.  Barley  is  extensively  attacked  in  Swe- 
den by  the  Chlorops  frit,  which  destroys  the 
principal  stem ;  and  Mr  Chrisp,  Rugley,  near 
Alnwick,  mentions  the  effects  of  an  insect  on 
barley,  its  "  larva  living  in  the  sheath,  and  feed- 
ing upon  the  ear,  previous  to  its  appearance  from 
the  shot  blade.  Every  year,"  he  says,  "  I  have 
observed  more  or  less  injury  to  the  crop  by  the 
same  cause,  but  it  appears  most  serious,  in  a  late 
or  wet  cold  year,  upon  stiff  soils."*!" 


ON  THE  SUMMER  CULTURE  OF  OATS. 

4131.  The  spring  culture  of  theoatwaa 
finished  according  to  the  statement  in 
(2499.)  Oats  require  about  a  fortnight  to 
braird  in  ordinary  weather. 

4132.  The  weeding  of  oats,  when  sown 
broadcast,  is  effected  by  the  weed-hook, 
fig.  352.  The  oat  is  the  first  crop  which 
requires  weeding,  and  the  weed  that  most 
infests  it  is  the  creeping  phinie  thistle,  Cni- 
cus  arvensis.  It  is  perennial,  and  its  roots 
creeping,  by  which  it  easily  spreads  itself, 
and,  when  allowed  to  grow,  will  attain  the 
height  of  from  one  to  three  feet,  and  waft 
its  plumed  seeds  over  the  adjoining  fields. 
When  allowed  to  flourish  amongst  corn,  it  is 
extremely  troublesome  to  reapers  atharvest. 
The  plant  should  not  be  cut  down  before 
it  has  attained  al)out  nine  inches  in  heiglit, 
otherwise  it  will  soon  spring  again  from 
the  root,  and  require  another  ^veeding  ;  and 
by  the  time  it  has  attained  that  height,  the 
oats  will  be  about  one  foot  high.  In  using 
the  weed-hook  amongst  oats,  the  field- 
workers  are  arranged  in  the  same  manner 


*  Journal  of  Agriculture,  March  1848,  p.  386-7.      t  Quarttrly  Journal  of  Agriculture,  vol.  xiii.  p.  208. 
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as  when  weeding  wheat  and  barley,  (4097.) 
A  very  tmublesonie  weed  among  oats,  in 
the  neighlxiinhood  nf  large  tosvns,  where 
street  manure  is  employed,  is  the  wild 
mustard  or  charlock,  /Shxipis  arvfiisis, 
which  so  completely  covers  the  soil  in 
moist  seasons,  that  its  bright  yellow  blos- 
soms obscure  the  whole  crop.  Whether 
outs  are  sown  broadcast  or  in  drill,  the 
wild  mustard,  when  so  plentiful,  must  be 
pulled  by  hand,  as  there  is  no  other  way 
of  extirpating  it.  When  oats  are  sown  in 
drills,  tlie  horse-hoe,  fig.  3.53,  is  employed 
to  extirfiate  the  weeds  ;  but  those  growing 
in  the  rows  of  the  corn  must  be  removed 
with  the  weed-hook,  from  dibbled  corn,  and 
by  the  band  from  drilled. 

4133.  A  top-dressing  of  2  cwt.  of  Peru- 
vian guano  to  the  acre  in  wet  weather,  or 
3  cwt.  where  the  soil  is  poor,  will  effect  a 
great  improvement  in  the  growing  crop, 
and  not  when  the  seed  is  sown,  for  reasons 
given  ab<ive  in  (410.).)  Of  the  sjiecial 
manures,  400  gallons  of  anmioniacal  liquor, 
or  2  cwt.  of  the  sulphate  or  muriate  of 
ammonia.,  applied  in  the  same  numiicr,  may 
be  expected  to  give  a  considerable  increase 
of  crop. 

4134.  Oats  are  as  little  affected  by  the 
weather  iu  the  flowering  season  as  barley 
is;  and  both  b -ing  in  flower  about  the  same 
time,  the  weather  must  assume  a  stormy 
character  for  days  together  to  injure  either. 

4135.  The  casualties  which  befall  the  oat  crop 
are  numerous.  One  complaint  is  se(j<)iiii!  or 
sedgiiii:;.  so  named  in  consequence  of  tlie  phint 
being  s^liDrt,  tlie.  leaves  becoming  hard,  ami  the 
roots  iliickened  like  those  of  the  sedge.  What 
the  true  cause  of  this  complaint  is  1  do  not  know, 
for  any  insect  that  may  be  then  detected  in  the 
plant  1  regard  as  the  effect,  not  the  cause;  but  I 
have  cured  a  piece  of  land  of  its  constant  tendency 
to  grow  sedged  oats,  simply  by  draining. 

4136.  Oats  are  liable,  in  damp  warm  seasons, to 
have  black  ears,  when  the  entire  panicles  are  clus- 
tered tDgether,  and  covered  with  the  black  pow- 
der of  the  Urfdo  feqetum,  a  parasitic  fungus, 
(4118.)  The  blackened  heads  do  not  occur  to 
a  serious  extent;  but  whether  the  disease  would 
be  entirely  avoided  by  pickling  the  seed-oat,  as 
the  seed-wlieat  is,  1  cannot  say. 

4137.  Besides  being  attacked  by  the  crane-fly 
in  spring,  (2504,)  oats  are  attacked  in  sumnicr  by 


the  dart-moth,  .Itiroftit  ffijHum,  wliosc  wings  ex- 
pand from  1^  iiicli  to  IJ  incli.and  which  produce* 
larvae  that  attain  the  length  of  1^  indi,  and  lire 
upon  the  portion  of  the  corn-plant  below  the  sur- 
face. Rolling  heavily  at  night,  when  larva;  gener- 
ally come  to  the  surface,  may  effect  tlie  destruc- 
tion of  some;  but  as  all  caterpillars  vi-hich  live  in 
the  earth  have  a  tough  elastic  t-kin,  capable  of 
considerable  resistance,  such  of  tlieni  as  have  not 
a  stone  or  other  hard  substance  under  them, 
would  be  merely  pressed  into  the  soil,  without 
sustaining  any  material  injury  from  rolling.* 

41.i8.  Mr  Norton  found  the  composition  of  the 
ash  as  follows,  in  the  respective  partes  of  the 
green  oat  : — 


Potash  and  soda, 

Lnr. 

Stalk. 

KnoU. 

Ctuff.     Oat. 

18..35 

42. « 

39.21 

15.39    31.37 

Chloride  of  sodium, 

0.30 

4.46 

0.60 

2.(a 

0.61 

Lime,  .    .        .     • 

5.13 

4.1l> 

4.75 

458 

6  76 

Miignesia, 

l.(a 

1.47 

4.51 

3.10 

2.94 

Oxide  of  iron. 

0.55 

0.62 

1.02 

1.60 

0.35 

Sulphuric  acid, 

1.3.(»3 

7.84 

27.94 

9.90 

16.42 

Phosphoric  acid,  . 

2.»1 

6.31 

9.03 

7.25 

15.19 

Silica,      .... 

58.22 

34.85 

13.23 

56.3S 

26.05 

100.14 1102.10 

100.29  jlOV.  12 

99.65 

On  the  16tli  July  the  plant  was  in  the  midst  of 
its  most  rapid  growth,  and  just  half  way  between 
the  time  when  it  ai)peared  above  ground  in  June, 
and  wlieu  it  was  cut  on  the  3d  September. 

4139.  Dr  Fromberg  determined  the  nitrogen 
in  the  unripe  oat,  at  six  periods  of  its  growth,  as 
follows  : — 


rSKCKKTAOK  Or  NITROOEM. 


<D 

i 

2 

S 

t; 

m 

"a 

■< 

9 

a 

1 

0.61 

o.a 

O.fiS 

0.C6 

0.97 

].a 

1.71 

1.35 

1.38 

1.31 

1.79 

%» 

3S4 

3.S4 

3.9() 

4.1S 

6.10 

9.SS 

1U.7S 

tl.9U 

S.6S 

8.2.5 

11.W 

I3.»t. 

The  steady  increase  of  nitrogen  from  the  30th 
July  is  very  strikiug.f 


ON  THE  SUMMER  CULTURE  OF  RYE. 

4140.  Hitherto  we  have  said  nothing 
of  the  culture  of  rye ;  and  tlie  reason 
is,  that  as  it  is  always  sown  in  autumn, 
no  occasion  has  occurred  for  speaking  of 
it  until  its  culture  in  summer  demands  a 
few  observations. 

4141.  As  rye  runs  through  its  courses 
rapidly,  and  comes  early  to  maturity,  the 


•  Quarterly  Journnl  of  Aiviculture,  vol.  xiii.  p.  162-7. 
t  Transactions  of  the  Highland  and  Agricultural  Society,  July  1846,  p.  329. 
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atraw  attains  a  considerable  lieiglit  before 
tlie  ordinary  weeds  make  a  formidable 
appearance.  Tlie  weeds  most  common 
amongst  rye  are  those  found  upon  light 
soils,  as  the  sheep's  sorrel,  Ramex  ace- 
tosella,  and  the  corn  marigold,  Chrysan- 
tliemum  sccfetum ;  and  these  are  easily 
reniiived  with  the  weed-hook,  fig.  3.52, 
when  young,  or  pulled  by  hand  when  far- 
ther advanced  in  age. 

4142.  Rye  is  so  very  little  cultivated 
in  Great  Britain,  that  it  is  rarely  to  be 
seen  in  our  fields.  On  the  continent  of 
Europe  it  is,  on  the  contrary,  much  culti- 
vated, as  it  forms  the  staple  food  of  the 
people ;  and  as  a  large  proportion  of  the 
soil  in  the  north  of  Europe  is  sandy,  "rye 
may  therefore  be  regarded,"  as  Thiier 
well  observes,  "  as  the  most  precious  gift 
of  God  to  the  inhabitants  of  sandy  ami  poor 
countries  ;  without  it  many  districts  would 
have  been  uninhabitable."  Advancing 
early  to  seed,  the  flowering  season  is  a 
more  critical  period  for  rye  than  for  any  of 
the  other  cereai  crops.  A  white  frost  occur- 
ring at  this  time  may  partially,  or  even 
wholly,  prevent  the  formation  of  the  grain; 
and  where  this  has  been  the  case,  the  ear 
loses  colour,  the  points  of  the  husks  pucker 
up,  and  they  are  found  to  be  empty. 
"Rainy,  damp,  or  very  windy  weather 
occurring  about  the  flowering  season," 
says  Thaer,  "  has  a  pernicious  influence 
on  rye.  Occasional  showers  do  it  no 
harm,  even  when  they  are  tolerably  fre- 
quent, provided  that  there  are  a  few  hours 
ot  warm  sunny  weather  between  each  ; 
for  during  the  rain  the  rye  closes  up  its 
valves,  and  when  the  sun  afterwards  comes 
out,  the  anthers  spring  up  so  vigorously 
that  tlie  pollen  from  tlie  stamens  covers 
the  field  like  a  thick  cloud.  But  during 
continuous  rains  the  anthers  undergo  an 
alteration  in  the  valves,  and  rot ;  or  at 
anyra'e  impregnation  does  not  take  place; 
or,  if  it  does,  tlie  embryo  of  the  grain  is 
putrified  and  lost.  It  is  thus  that  the 
disease  termed  the  spur  or  ergot  of  rye  is 
engendered,  and  that  curious,  blackish, 
violet-coloured  excrescence  formed  which 
is  so  well-known,  and  of  itself  appears  to 
be  of  no  consequence,  but  when  swallowed 


in  large  quantities,  and  especially  while 
fresh,  occasions  such  dangerous  and  mortal 
diseases  in  both  men  and  animals."  * 

4143.  The  correct  definition  of  the  ergot  of 
rye  is  tliis  :— "  Tlie  ergot  is  a  kind  of  spur  which 
issues  from  the  grain  of  rye.  It  is  elongated  and 
curved,  marked  with  three  blunt  angles  and 
longitudinal  lines.  Its  colour  is  violet  of  differ- 
ent shades.  Internally  it  has  a  dirty  white  colour. 
When  collected  in  quantities,  it  emits,  while  fresh, 
a  disagreeable  smell.  Its  taste  is  slightly  biting 
and  nauseous.  Its  length  is  about  an  inch  and 
a  half,  and  its  thickness  about  a  quarter  of  an 
inch."+  De  Candolle  considered  it  a  species  of 
fungus  to  which  he  gave  the  name  of  Sclerotium 
cluvis  ;  others  name  the  fungus  SpliaceVm  sege- 
tum ;  and  some  consider  it  as  a  morbid  altera- 
tion of  the  ovarium  of  the  rye,  caused  by  the 
puncture  of  an  insect  of  the  genus  musca,  and 
which  deposits  a  blackish  liquid.  It  is  unneces- 
sary to  pursue  the  inquiry  into  the  origin  of  this 
disease,  after  what  has  been  already  said  on  the 
ergot  of  barley  in  (41 29.) 

4144.  The  composition  of  the  ash  of  the  ergot 
of  rye  is  as  fjllovvs,  according  to  Engeimann  ; 
that  of  the  substance  itself  lias  not  yet  beea 
chemically  examined  : — 

Potash, 4.v38 

Soda, 16-79 

l<iiiie,           .....  1'68 

Magnesia, 5'34 

Oxide  of  iron,      ....  'l-'d^ 

Phosjil:oric  acid,           ,         .         .  15'44 

Sulphuric  acid,     ....  O-O'i 

Clilorine, 2-36 

Silica, 15-60 

104-95 

Percentage  of  ash,  0*33J 


4145.  Dr  Taylor  observes,  that  "some  toxi- 
cologists  rank  this  substance  among  narcotico- 
acrid  poisons  :  others  exclude  it  J'rom  the  tliree 
classes,  regarding  it  as  a  poison  mi  (jeneris.  Al- 
though its  effects  are  in  some  instances  peculiar, 
yet,  when  taken  in  large  doses,  the  symptoms 
produced  very  much  resemble  those  caused  by 
the  vegetable  irritants.  Its  effects  vary  accord- 
ing to  whether  it  be  taken  in  larice  doses,  or 
whether  its  use  be  long  continued  in  small  doses. 
The  results*  f  numerous  experiments  on  animals, 
and  some  observations  on  the  human  subject, 
show  that  ergot  administered  in  a  large  dose  in 
any  form,  (about  2  drachms  of  the  powder,)  is 
liable  to  occasion  dryness  and  irritation  of  the 
throat,  salivation,  thirst,  burning  pain  in  the 
stomach,  vomiting,  cholic,  and  sometimes 
diarrhcoa.  Cerebral  symptoms,  such  as  headach, 
giddiness,  and  stupor,  are  also  met  with.  The 
appearances  after  death  have  been,  in  a  few  cases, 


*  Thaer's  Principles  of  Agriculture,  vol.  ii.  p.  421— Shaw  and  Johnson's  translation, 
t  Tiionisoii's  Organic  Chemiiftrii — Vegetables,  p.  879. 
:J:  Johnston's  Lectures  on  Agricultural  Chemistry,  2d  edition,  p.  402. 
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patches  of  inflammation  on  the  mucous  mem- 
brane of  the  stomach  and  small  intestines. 

4146.  "  The  chronic  effects  of  this  poison  have 
been  witnessed  occasionally  on  the  Continent  in 
an  epidemic  form,  and  they  have  in  some  instances 
been  distinctly  traced  to  the  admixture  of  ergot 
with  rye-bread.  Serious  effects  are  not  witnessed 
in  this'country  where  rye-bread  is  but  little  used; 
and  even  on  the  Continent  this  condition,  to  which 


4149.  After  the  plants  have  attained 
three  or  four  inches  in  hei;.'ht,  tlie  sciitfler, 
tig.  2G2,  out;;ht  to  be  pas^red  between  the 
drills  to  remove  the  weeds  tliat  niav  have 
grown.  The  field- workers  then  use  the 
hand-hoe,  fig.  266,  to  remove  all  weeds 
growing  close  to  and  between  tlie  potato 
plants;    and    to    remove  any  clods    that 


the  name  er^tLvn  has  been  given,  requires  for      occupy  the  spaces    between,    or  that  bear 

"  ■  upon  the  plants.  After  a  little  time,  the 
drill-grubber,  fig.  264,  goes  along  the 
drill,  to  destroy  the  fresh  growth  of  weeds. 


its  productioii  a  very  long- continued  use  of  the 
diseased  grain.  M.  Bonjean  has  given  an  ac- 
count of  two  instances,  in  which  spontaneous 
gangrene  was  brought  on  by  bread  containing 
ergot.  One  child  was  ten  yearsold,  and  it  was  found 
necessary  to  amputate  both  legs  :  the  other,  be- 
tween two  and  three  years  old,  lost  the  right  leg 
by  spontaneous  separation. 

4147.  "The  ergot,  it  is  well  known,  is  largely 
employed  by  accoucheurs  to  aid  parturition,  and 


4150.  The  potato  crop  is  not  so  much 
infested  with  the  wild  mustard  and  radish 
as  the  turnip;  but  in  consequence  of  the 
ground  being  obliged  to  be  early  ]>repared 
in   spring,   there  is  not  sufficient  time  to 

rnde'p"d  to  bring  u"©^ "'m i7ch  differe'nce"  of  opin-      destroy  couch-grass,  and  the  oat-J^ike  grass, 

ion  exists  as  to  the  abortive  powers  of  this  sub-  '         "    ^   '  rr,- 

stance  :    some  regard  it  as  only  acting  on  the 

uterus  by  the  production  of  great  constitutional 

injury,  and  that  its  effect  is  simply  to  accelerate 

but  not  to  induce  labour.     In  many  instances  it 

has  been  found  to  bring  on  a  violent  action  of  the 


commonly  called  knot-grass.  The  weeds 
that  frequent  the  potato  ground  are  pretty 
numerous,  because  the  stems  of  the  potato 
plant,  permitting  the  air  to  pass  between 
them,  and  the  ground  being  usually  in 
uterus  at  an  advanced  stage  of  gestation,  or  good  heart,  and  there  being  plenty  of 
when  efforts  at  parturition  had  already  com-  j.^^^^  between  the  rows  of  plants,  w'eeda 
menced.     The  results  of  experiments  on  animals  ^^^^^  ^j^^  operations  of  the  plou-h 

lead  decidedly  to  the  conclusion  that  ergot  exerts      »        r  i  i        a 

a  specific  effect  on  the  uterus,  and  the  observa-  have  ceased,  and  they  are  usually  these  : 
tions  of  Mr  Youatt  fully  corroborate  this  view.  — white  goose-foot,  Chcnopodiuui  albmn  ; 
The  conclusion  appears  tome  to  be,  that,  although  common  fumitory,  Fumaria  offic'inalig ; 
in  some  instances  ergot,  even  in  large  doses,  may  niugwort,  Artemisia  rulqaris  ;  chicken- 
fail  to  excite  uterine  action  yet  that  ;n  other  Stdlaria  media  ;  nipple  wort.  Lap- 
cases  It  appears  to  act  decidedly  as  an  abortne,  '  .  .  .  li  r< 
and  to  originate  this  action."  '  Ergot  e.xercises  fana  communis;  sliepherds  purse,  C  ap- 
frequently  a  fatal  action  on  the  heart  of  the  tella  bursa-pastoris ;  ivy-leaved  s]ieed- 
foetus.     In  a  summary   of  cases  given  by   Dr      weU,  Veronica  hedcrifolia ;  small  annual 


Hardy,  it  appears  that  in  48  cases,  when  ergot 
of  rye  had  been  given,  34  children  were  still-born  If 
Ergot  should  therefore  be  very  cautiously  given 
to  any  animal  in  labour. 


nettle,  Urticaurens ;  all  on  their  respec- 
tive soils. 

4151.  Another  hand-hoeing  is  given  to 
remove  the  weeds  between  the  plants,  but 
chiefly  with  the  view  of  stirring  the 
ground  well  around  them.  As  to  the  set- 
ting up  of  potatoes  with  the  double-mould 
board  plough,  fig.  209,  they  require  to  be 


ON  THE  SUMMER  CULTURE  OF  POTATOES. 

4148.  The  harrowing  of  the  tops  of  the 
drills  of  potatoes,  witli  the  drill-harrow, 

fig.  220,  giving  liberty  to  the  potato  gernis  set  up  in  all  soils,  because,  being  tubers 
to  penetrate  the  ground  in  an  upright  di-  occupying  the  ground  bchtw  the  surface, 
rection,  (2790,)  the  germs  may  be  expected  the  earth  should  be  loosened  and  heaped 
to  ajijiear  above  ground  in  a  fortnight  or  about  them  ;  and  as  potatoes  grow  in 
three  week.s  afier  being  planted,  according  clusters  around  the  stem  near  the  surface 
as  the  state  of  the  weather  had  been  of  the  ground,  and  even  above  it,  it  is  re- 
favourable  to  vegetation  or  otherwise,  and  quisite  to  cover  these,  as  they  would  be  too 
according  to  the  early  or  late  period  of  the  much  exposed  to  the  air,  and  become 
season  in  which  they  were  planted;  the  green  and  bitter;  but  it  is  possible  to  set 
later  the  season,  the  quicker  the  vegcta-  up  potatoes  so  as  to  injure  them,  which  is 
tion.  always  the  case  when  the  earth  is  not  put 

•  Taylor  On  Poisons,  p.  .537-40. 

+  Murphy  On  Natvral  and  Difficult  Parturition,  p.  141. 
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on  the  top  of  the  drill,  and  when  the  plough 
goes  deeper  than  the  dung  in  the  drill.  On 
light  land  the  last  practice  is  useless,  and 
on  damp  heavy  land,  it  has  the  effect  of 
enclosing  the  tubers  in  encrusted  drills. 
An  interesting  experiment  on  the  depth  to 
which  potatoes  should  be  earthed,  was  made 
by  Mr  Peter  Mackenzie,  Plean,  near 
Stirling.  "  On  well-drained  land,"  he 
says,  on  describing  the  results  of  the  ex- 
periment, "  three  modes  of  cultivating  the 
potato  were  tried;  the  dung  used  being 
what  is  called  well-made  farm-yard 
manure.  The  first  was  similar  to  the  plan 
usually  adopted — namely,  earthing  up  the 
crop,  until  the  interval  between  the  rows 
was  2  or  3  inches  deeper  than  the  roots 
and  dung.  The  second  plan  differed  only 
from  the  first  in  being  less  earthed,  or  what 
may  be  called  by  some  a  half  setting  up. 
The  third  mode  had  no  earth  drawn  to  the 
stems  of  the  plants,  and  the  earth  was  only 
hoed  between  the  rows.  The  dunging  of 
the  crop  and  the  distance  between  the 
rows  were  equal.  When  the  potatoes 
were  dug,  the  advantage  of  the  second 
mode  of  culture  over  the  first  was  fully 
more  than  one-third  part  of  the  increase, 
and  better  in  quality ;  for  the  potatoes 
grown  by  the  first  plan  would  not  bring 
the  same  price  in  the  market  which  the 
second  did.  The  produce  of  the  third  plan 
was  nearly  equal  in  bulk  with  the  second, 
but  rather  inferior  in  quality,  many  of  the 
potatoes  having  their  sides  greened  by 
being  exposed  to  light.  While  growing, 
the  second  and  third  lots  had  a  much  more 
healthy  appearance  than  the  first;  and 
when  dug,  what  remained  of  the  dung  that 
was  used  was  well  mixed  with  the  soil ; 
while  the  dung  of  the  first  lot  was  dry  and 
little  decomposed,  clinging  in  clusters  to 
the  roots  of  the  potato  plants  when  they 
were  dug.  It  would  be  little  trouble  for 
farmers  and  others  who  grow  the  potato,'' 
advises  Mr  Mackenzie,  "  to  try  the  expe- 
riment on  land  that  has  been  well  drained  ; 
for  it  would  certainly  be  a  great  advantage 
to  themselves  if  they  could  increase  their 
potato  crop  one-third  more  than  is  usually 
grown  on  the  same  extent  of  ground,  and 
with  less  labour  to  themselves  and  horses. 
When  we  bear  in  mind  the  number  of  acres 
still  planted  with  potatoes,  it  must  greatly 
increase  the  food  of  the  country,  both  for 


man  and  beast,  if  120  or  180  bushels  were 
added  to  every  acre  in  the  produce  of  that 
essential  article  of  food ;  when  we  re- 
member the  number  of  square  feet  in  an 
acre,  and  if,  upon  every  square  foot,  an 
extra  potato  were  raised,  weighing  only  a 
quarter  of  a  pound,  more  than  4  tons  would 
be  added  to  the  crop  on  every  acre."  *  It 
stands  to  reason  that  the  moderate  method 
of  earthing  up  potatoes  is  preferable  to  the 
very  deep  one  usually  practised  in  the 
country.  For  this  purpose,  the  setting  up 
double-mould-board  plough,  fig.  214, 
would  be  better  than  the  common  double- 
mould-board  plough,  fig.  209,  its  mould- 
boards  being  cut  away  below.  The  earth- 
ing up  is  frequently  too  long  delayed,  even 
after  the  plants  have  nearly  met  across  the 
drills:  it  should  be  finished  before  the  plants 
have[advanced so  far  ingrowth;  but  still  it 
should  not  be  begun  until  they  carry  their 
stems  and  leaves  to  some  height  above  the 
ground. 

4  J  52.  A  top-dressing  of  2  cwt.  of  Peru- 
vian guano  to  the  acre,  in  damp  weather, 
applied  by  hand  by  field-workers  near  the 
plants,  after  the  earthing  up  of  the  crop  has 
been  finished,  will  greatly  increase  the  pro- 
duce ;  48  bushyls  of  soot  to  the  acre  have 
also  been  found  of  service  ;  and  of  special 
manures,  1  cwt  of  thesulphateofsodaandof 
the  nitrate  of  sida  each, has  had  good  effect. 

4153.  It  has  frequently  been  alleged 
that  when  the  blossoms  of  the  potato  plant 
are  removed,  the  potato  crop  is  increased. 
The  late  Mr  Knight  says,  that  there  are 
facts  "  sufficient  to  prove  that  the  same 
fluid,  or  sap,  gives  existence  alike  to  the 
tuber  and  the  blossom  and  seeds,  and  that 
whenever  a  plant  of  the  potato  affords 
either  seeds  or  blossoms,  a  diminution  of 
the  crop  of  tubers,  or  an  increased  expen- 
diture of  the  riches  of  the  soil,  must  neces- 
sarily take  place.  It  has  been  proved  by 
others,  as  well  as  myself,  that  the  crop  of 
tubers  is  increased  by  destroying  the  friiit 
stalks  and  immature  blossoms  as  soon  as 
they  appear."  As  a  recent  instance  of 
such  proof,  Mr  W.  H.  Tighe,  Woodstock, 
Inistiogue,  cut  the  blossoms  off  one  drill  of 
strawberry  red  potatoes,  and  left  them  on 
on  anotlier  drill,  hard  by,  and  the  results, 
on  the  13th  of  October  1849,  were,  that 


VOL.  II. 


*  Quart€rly  Journal  of  Agriculture,  vol.  xiii.  p.  363. 
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from  a  perch  of  the  drill  from  which  the 
blossoms  were  cut,  he  received  2  stones 
5  lb.  of  potatoes,  which  were  all  good, 
while  from  the  perch  of  the  other  drill  on 
which  the  blossoms  were  left,  the  produce 
was  only  \  stone  9  lb.,  a  few  of  which  were 
bad.*  Since  the  sap  which  forms  the  tubers 
and  blossoms  is  derived  from  the  same 
source,  "  the  cause  why  early  varieties  of 
the  potato  do  not  afford  blossoms  is  the 
preternaturally  early  disposition  of  tlie 
plant  to  generate  its  tuberous  roots."t 
Since  the  time  the  potato  disease  has 
established  itself  in  this  country,  it  has 
been  observed  that  the  potato  plant  puts 
out  blossoms  less  plentifully  than  it  did 
before.  The  scarceness  of  the  blossoming 
has  not  been  found  to  be  accompanied  with 
any  increase  of  produce;  and  the  result  is 
not  surprising,  since  plants  that  put  out 
weak  tubers  must  put  out  weak  blossoms, 
or  fail  to  put  out  any  at  all. 

4154.  Professor  Johnston  states,  that 
"  by  taking  oflF  the  blossoms  of  potatoes 
— besides  the  usual  increase  of  crop — the 
tops  keep  green  till  the  potatoes  are  lifted. 
Thus  much  green  matter  is  obtained;  and 
if  this  be  made  into  manure,  and  applied  to 
the  next  potato  crop,  it  is  said  to  raise  the 
largest  produce  of  tiibers."X  "  By  every 
ton  of  potato-tops,"  says  Dr  Fromberg, 
"  we  add  to  the  land  about  50  lb.  of  inor- 
ganic salts  and  a  quantity  of  organic  mat- 
ter, containing  20  lb.  of  nitrogen,  or  about 
23  lb.  of  ammonia ;  this  being  probably 
the  form  under  which  the  nitrogen  is  gra- 
dually discharged  in  the  decomposition  of 
organic  matter." 

4155.  I  have  already  alluded  to  the 
baffling  nature  of  the  potato  disease,  and 
of  the  many  opposite  expedients  which 
have  been  tried  simultaneously  in  difFerent 
parts  of  the  country  to  evade  its  attack, 
without  success,  from  (2778  to  2781.) 
In  the  present  uncertain  state  of  the  culture 
of  the  potato,  one  is  justified  in  trying 
every  plan,  whether  suggested  by  practi- 
cal or  non-practical  men,  particularly  by 
the  former,  which  has  been  said  to  have 
succeeded,  or  is  likely  to  succeed.  Two 
new  plans  of  culture  have  been  suggested 


in  1849,  one  by  a  Scotchman,  another  by 
a  Belgian. 

4156.  The  first  was  suggested  by  Mr 
David  Martin,  Muirhead  of  Liff,  near 
Dundee,  who  recommends  the  seed  potato 
to  be  cut  lengthways,  pot  across,  that  some 
of  the  eyes  of  the  rose  end  may  be  in 
every  set ;  that  the  drills  be  fully  one  yard 
wide,  to  allow  of  the  future  culture  being 
conducted  in  the  best  manner ;  that,  as 
soon  as  potatoes  are  formed,  the  shaws  or 
stems  should  be  bent  down  over  one  side 
of  the  drill,  and  the  earth  brought  over 
the  shaws  on  the  other  side,  as  high  as  until 
the  drill  is  like  the  roof  of  a  house  with 
the  shaws  growing  out  of  one  side  of  it ; 
that  when  the  shaws  are  in  this  position, 
the  rain  is  not  conducted  to  the  potato,  but 
to  the  bottom  of  the  drill.  The  cost  of  the 
earthing  up  does  not  exceed  above  one 
penny  the  perch.  Mr  Martin  says  that  he 
has  tried  this  plan  for  three  years  with 
perfect  success,  not  having  a  diseased 
potato  all  the  time.  In  1 848  he  tried  alter- 
nate drills  of  his  plan  with  the  ordinary 
one,  and  in  every  case  his  plan  aft'orded 
sound,  while  the  common  one  gave  nothing 
but  diseased  potatoes.§  The  success  of 
this  plan  has  been  corroborated  by  a  cor- 
respondent of  the  Gardeners'  Chronicle  ol 
the  8th  September  1849. 

4157.  The  Belgian  plan  was  suggested 
by  a  farmer,  M.  Tombelle  Lomba  of 
Nanmr,  and  it  consists  in  cuttinp  ojf  i\\Q 
stems  as  near  the  ground  as  possible,  after 
the  flowering  is  over,  with  a  sharp  instru- 
ment, such  as  a  sickle,  so  as  not  to  disturb 
in  the  least  the  potatoes  in  their  bed,  and 
then  to  cover  up  the  incised  stumps  of 
the  stems  with  at  least  half  an  incli  thick 
of  earth,  to  perhaps  two  inches  thick.  The 
rationale  of  tiiis  process,  as  explained  by 
Dr  Lindley,  is,  that  it  may  be  that  potato- 
tubers,  after  having  arrived  at  a  certain 
condition,  possess  the  power  of  continuing 
their  growth  by  their  own  proper  and  un- 
assisted vitality ;  and  this  is  rendered  the 
more  probable  by  the  well-known  fact 
that  the  flour  which  gives  them  their 
princijtal  value  does  not  descend  directly 
from  the  leaves  as  flour,  but  is  in  the  first 


*  Gardener's  ChronicU,  13th  October  1849. 
t  Knight's  Horticultural  Papers,  p.  1-33  and  321. 
Johnston's  Elements  of  Agricultural  Chemistri/,  5th  edition,  p.  161.    Note. 
§  Dundee  Courier,  28th  February  1849. 
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instance  of  the  nature  of  gum,  or  some 
other  fluid  orga;  isable  matter  formed  in 
the  leaves,  and  sent  downwards  into  the 
tubers.  Having  reached  the  tubers,  it 
undergoes  its  final  change,  and  from  a 
sohible  substance  is  gradually  converted  by 
their  vital  force  into  insoluble  flour.  To 
that  final  operation  we  have  no  reason  to 
suppose  that  the  leaves  contribute  ;  all  that 
tliey  do  is  to  produce  the  matter  out  of 
which  the  tubers  generate  the  flour.  It 
must  be  obs^erved  tliat  Mr  Tombelle  Lomba 
does  not  cut  off  the  stems  till  after  flower- 
ing. It  is  possible  that  at  tbat  time  the 
leaves  of  the  potato  have  done  tbeir  work, 
as  far  as  the  tubers  are  concerned,  and 
tbat  their  farther  duty  is  to  nourish  the 
tubers.  If  so,  we  have  an  explanation  of 
the  result  of  which  M.  Lomba  so  positively 
speaks.  This  plan  was  tried  by  Mr  H. 
Dooville,  Alphington,  near  Exeter,  in 
1849,  and  related  by  him  in  the  Garden- 
ers' Chronicle  of  the  I. 0th  September  1849, 
by  which  it  seems  he  succeeded  in  securing 
the  potatoes  in  a  sound  state,  even  after 
the  leaves  had  indicated  symptoms  of  the 
disease ;  whilst  those  in  the  adjoining 
rows,  left  untouched,  presented  a  consider- 
able proportion  of  disease. 

4158.  But  the  part  of  M.  Lomba'splan 
which  is  remarkable,  is  "  that  when  the 
potato  stems  are  cut  off  with  a  sickle  pro- 
perly sharpened,"  to  use  his  own  words, 
"  the  tubers  are  not  at  all  interrupted  in 
their  growth  ;  tbat  they  remain  attached  to 
the  stem  until  they  are  ripe,  just  as  if  the 
haulm  had  not  been  removed  ;  and  that 
they  acquire  as  large  a  relative  size  as 
potatoes  which  have  not  undergone  the 
operation.  I  have  so  often  observed  this 
continuation  of  growth,  that  I  can  speak 
positively  to  its  going  on  without  the  least 
interruption,  and  that  the  treatment  which 
I  have  recommended  is  not  attended  by 
any  loss  whatever  of  size  or  quality.  I 
can  offer  the  most  positive  assurances  as 
to  this."  It  would  appear,  then,  that  the 
leaves  are  not  necessary  for  the  growth  of 
the  potato  after  the  plant  has  done  flower- 
ing. Mr  Dooville's  experiments  were  not 
so  successful  in  establishing  this  point 
as  of  that  of  tlie  soundness,  for,  in  taking 
up  two  rows,  the  stems  of  which  had  been 


cut  off,  he  obtained  83  lb.  of  potatoes 
in  5  j  feet  length  of  the  rows  ;  on  two  ad- 
joining rows,  of  which  the  stems  had  not 
been  taken  away,  he  obtained  129^  lb.  of 
potatoes  in  the  same  length  of  rows ;  and 
at  Lodsworth  an  experimenter  obtained, 
under  the  same  circumstances,  88  lb.  of 
potatoes  from  plants  whose  haulms  had 
been  retained,  while  from  those  whose 
haulms  had  been  cut  off  he  only  received 
68  lb.  Whatever  may  have  been  the 
cause  which  produced  these  unfavourable 
results,  it  seems  certain  that,  to  produce 
results  similar  to  those  afiirmed  by  M. 
Lomba,  some  peculiar  management  in  the 
culture  is  required  ;  and  the  point  to  be 
attended  to  seems  to  be,  that  the  haulms 
should  not  be  removed  until  after  the  plants 
shall  liave  produced  their  flowers.  If  Mr 
Knight's  views  in  regard  to  the  effects  of 
removing  tlie  flowers  from  potato  plants, 
be  correct,  (4153,)  M.  Lomba's  plan  must 
have  the  effect  of  preventing  the  increase 
of  tlie  crop  as  far  as  the  removal  of  the 
flowers  gives  it  a  tendency  to  increase. 

4159.  The  composition  of  the  ash  of  the  potato 
leaves  and  stems  is  as  follows,  according  to  Dr 
Fromberg : — 
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Bed  Bufls. 

stems. 

Leaves. 
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Potash, 
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Sulphuric  acid,     . 

5.56 
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Pliosphoric  acid,  . 

6.90 

14.94 
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Silica, 

3.34 

5.48 

2.37 

3.22 

100.00 

100.00 

100.00 

100.00* 

4160.  Professor  Johnston  came  to  these  con- 
clusions : — That  in  the  leaves  the  proportion  of 
ash  diminished  as  the  plant  grew,  while  in  the 
stem  it  increased;  that  tlie  proportion  of  phos- 
phates and  of  silica  in  the  ash  of  the  leaf  was 
much  greater  than  in  that  of  the  stem  ;  that  the 
proportion  of  alkaline  matter  in  the  ash  of  the 
leaf  remained  nearly  stationary,  while  in  the  stem 
it  diminished  as  the  plant  grew;  that  in  both  the 
proportion  of  silica  diminished,  while  that  of  lime 
and  magnesia  increased  .f 

4161.  No  one  has  yet  succeeded  in  explaining 
the  origin  of  the  potato  disease,  or  even  what  it 
really  is.     Amongst  other  endeavours  at  explana- 
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tion  of  this  mysterious  subject,  the  interference 
of  that  singular  class  of  beings— the  fungi— lias 
been  pressed  into  the  service,  but  with  as  little 
success  as  the  more  obvious  intenneddling  of  in- 
sects. That  innumerable  myriads  of  the  sporules 
of  fungi  are  constantly  afloat  in  the  air  is  most 
certain;  but  unless  they  find  suitable  matrices 
of  growth,  they  cannot  vegetate  and  produce 
fungi.  Is  the  potato,  prior  to  disease,  a  suitable 
matrix  ?  Of  the  kinds  of  fungi  most  common  in 
organic  matter,  the  Jiutri/tis  is  tlie  most  remark- 
able; and  the  singular  connexion  of  the  Botri/tis 
infegtans  with  the  potato  disease  of  18-1  •")  and  1846, 
will  render  it  ever  memorable.  "  To  say  that 
the  disease  was  cavsed  by  this  fungus,"  as  has 
been  observed  by  Mr  Sidney,  "  would  be  contrary 
to  the  best  evidence;  but  that  it  attends  and 
accelerates  it  is  unquestionable.  True  it  is  that 
whole  fields,  in  a  sad  condition  of  disease,  were 
seen  without  a  trace  of  botrytis;  but  in  all  con- 
tagion, infection,  and  inoculation,  anomalies  con- 
stantly occur.  In  most  cases,  the  botrytis  was 
entirely  connected  with  the  disease,  and  a  descrip- 
tion of  its  growth  will  be  interesting  to  every 
reader.  The  threads  of  mycelium  interwove 
themselves  amongst  the  cellular  tissue.  They 
ran  through  the  loose  interccllar  passages  of  the 
lower  surface  of  the  leaf  with  great  ease,  and  the 
fungi  emerged  through  the  stomata.  It  is  a 
remarkable  circumstance,  however,  that  this 
botrytis  was  found  to  grow  with  greater  luxuri- 
ance on  the  diseased  tubers,  where  the  tissue  is 
far  more  dense  than  in  the  stems  and  leaves. 
That  the  mycelium  of  the  fungus  was  contained 
in  the  diseased  potatoes,  may  be  proved  from  the 
following  singular  circumstance: — A  quantity  of 
silk  was,  during  the  early  i>art  of  the  summer  of 
this  year  (1846,)  perceived  to  be  greatly  damaged 
by  a  white  mould.  On  submitting  a  portion  of 
it  for  examination,  to  an  individual  eminent  for 
a  knowledge  of  fungi,  it  was  at  once  pronounced 
to  be  the  Botrytis  infestans,  or  mould  of  the 
diseased  potato.  The  mystery  was  soon  cleared 
up;  for  the  silk  had  been  dressed  with  starch 
from  potatoes,  and  proved  a  favourable  situation 
for  the  development  of  the  fungus  from  tlie  spawn 
that  was  in  it.  Growth  in  such  cases  is  ex- 
tremely rapid;  and  when  a  potato  plant  is  at- 
tacked by  the  botrytis,  of  course  the  juices  are 
consumed  by  it:  the  elaboration  of  sap  in  the 
leaves  cannot  go  on,  nor,  from  the  stoppage  of 
the  stomata  by  its  threads,  can  admission  of  air, 
©remission  of  any  gas  or  fluid,  take  place.  It  is 
certain  that  the  disease  which  destroyed  such 
quantities  of  the  potatoes  in  America,  Great  Bri- 
tain, and  over  the  continent  of  Europe,  has  not 
yet  been  satisfactorily  explained.  Further  re- 
searches, in  plants  more  recently  infected,  may 
throw  additional  light  on  the  important  subject. 
Undoubtedly,  in  most  instances  the  fungus  ap- 
peared ;  and  where  it  was  not  actually  seen 
externally  on  the  leaves,  it  seems  to  have  exer- 
cised an  influence  on  the  tubers,  which  are,  in 
fact,  branches  or  stems  under  ground,  as  every 
botanist  knows."* 

4162.  Yet  positirely  as  Mr  Sidney  affirms 


that  the  mould  cannot  be  the  cause  of  the  disease 
in  the  potato,  the  Rev.  Mr  Berkeley,  than  whom 
no  higlu-r  authority  exists  in  this  country  on 
the  nature  of  that  mysterious  class  of  plants — the 
fungi — expresses  his  belief  in  these  words,  of 
mould  being  the  cause  of  the  disease: — "The  de- 
cay "  [in  the  potato,]  writes  Mr  Berkeley,  "  is  the 
consequence  of  the  presence  of  the  mould,  and  not 
the  mould  of  the  decay.  It  is  not  the  habit  of  the 
allied  species  to  prey  on  decayed  or  decaying  mat- 
ter, but  to  produce  decay — a  fact  which  is  of  the 
first  importance.  Though  so  many  other  species 
have  this  habit,  these  have  not.  The  plant  then 
becomes  unhealthy  in  consequence  of  the  presence 
of  the  mould,  which  feeds  upon  its  juices  and 
prevents  the  elaboration  of  nutritive  sap  in  the 
leaves,  while  it  obstructs  the  admission  of  air  and 
the  emission  of  perspiration.  The  stem  is  thus 
overcharged  with  moisture,  and  eventually  rots, 
while  every  source  of  nutriment  is  cut  off  from 
the  half- ripe  tubers.  It  would  be  as  reasonable 
to  say,  with  our  knowledge  of  the  nature  and 
habits  of  the  cereal  fungi,  that  bunt,  or  mildew, 
or  the  other  allied  diseases  which  aff'ect  corn,  an' 
the  consequence  and  not  the  causes  of  disease. 
In  favourable  seasons  they  are  not  developed;  in 
unfavourable  seasons  they  spread  like  wildfire; 
in  one  sense,  therefore,  the  atmospheric  condi 
tions  are  the  cause,  but  merely  as  they  stimulat* 
into  action  the  latent  pest.  The  immediate  cause 
of  disease  is  the  fungus  which  preys  upon  the 
tissues  of  the  corn.  So  exactly,  in  the  present 
instance,  as  far  at  least  as  the  atjrial  portions  ol 
the  plant  are  concerned,  the  botrytis  is  the 
immediate  cause  of  destruction.  In  some  in- 
stances it  may  have  been  aided  by  unseasonable 
frost,  but  this  has  certainly  not  always  been  the 
case.  Tlie  mould  indeed  would  not  have  spread, 
but  from  peculiar  atmospheric  conditions  favour- 
able to  its  growth.  What  these  are  it  may  be 
impossible  to  say  ;  but  it  is  a  fact  well  known  to 
every  student  of  the  extensive  tribe  of  fungi, 
that  their  growth,  and  especially  their  numbers, 
depend  more  than  all  other  vegetables  on  atmo- 
spherical conditions,  or  what  Fries  has  happily 
called  '  cosmica  momenta.'  Even  the  peasant 
knows  this  to  be  the  case  with  mushrooms.  Dry 
and  wet  summers  occur,  and  both  are  equally 
barren  ;  while  in  other  seasons,  apparently  but 
little  dissimilar,  they  occur  in  the  utmost  pro- 
fusion. A  species  will  be  most  abundant  for  a 
year  or  two,  and  then  for  a  period  vanish  en- 
tirely. It  is  notorious  that  this  is  the  case  in 
other  parts  of  the  creation,  especially  amongst 
insects,  peculiar  species  of  which  sometimes 
swarm  to  such  an  extent  as  to  baffle  the  naturalist. 
In  the  summer  of  1826,  for  instance,  Vanessa 
cardui  existed  in  the  greatest  profusion  in  Eng- 
land, and  it  was  traced  by  Mr  Way  from 
England  to  Nice.  The  species  of  late  years  has 
been  comparatively  rare.  There  is  nothing  sur- 
prising, then,  in  the  fact  of  the  immense  preTa- 
lence  of  a  parasitic  mould.  No  one  wonders 
when  the  hop  grounds  are  ravaged  by  their  pecu- 
liar mildew,  because  the  cultivation  of  hops  is  so 
limited;  but  if  it  were  as  universal,  and  of  as 
much  importance  as  potatoes,  the  ravages  would 
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equally  excite  attention.  It  is  by  these  instru- 
ments, contemptible  in  the  sight  of  man,  that  the 
Almighty  is  pleased  sometimes  to  accomplish  his 
ends.  Instances,  like  that  of  the  Hessian  fly, 
will  readily  occur  of  the  immense  disproportion 
between  the  means  and  the  end."  * 

4163.  Although  the  potato  plant,  like  the 
other  cultivated  plants,  is  the  abode  of  many 
kinds  of  insects,  yet  it  is  perhaps  less  injured 
by  them  than  those  plants;  and  I  express  my- 
self thus  in  perfect  recollection  of  the  sensation 
endeavoured  to  be  raised  by  Mr  Smee,  a  few 
years  ago,  against  the  Aphis  vastator  as  the 
originator  of  the  potato  disease;  but  the  truth  is, 
that  in  no  instance  has  the  aphis  been  seen  on  the 
potato  plant  in  sufficient  numbers  to  injure  the 
produce,  far  less  to  destroy  the  crop.  The  larva 
of  the  heart-and-dart  moth,  Noctua  exclama- 
tionis,  eats  the  haulm  through  just  beneath  the 
earth,  and  the  plant  in  consequence  fades.  It 
also  attacks  the  potato  itself;  and  so  insensible  is 
it  of  cold,  that  so  late  as  the  20th  November 
it  has  been  taken  out  of  potatoes  quite  alive. 
When  potatoes  are  left  in  the  ground  all  winter, 
they  will  attract  all  the  wire-worms,  fig.  253,  in 
the  neighbourhood  towards  them,  and  of  course 
suffer  damage.  When  potatoes  become  decayed 
under  ground,  scolopendrse,  Lithobius  forficatus, 
and  rove-beetles,  Oxytelus  nitidalus,  subsist  upon 
the  corrupting  mass;  and  when  they  are  affected 
by  any  fungus,  the  kind  of  mite  called  Oribates 
castaneus  will  surely  congregate  for  the  sake  of 
feeding  upon  the  botrytis  and  other  fungi.  A 
rotten  potato  seems  to  be  a  favourite  recep- 
tacle for  very  many  insects.  "  I  may  mention," 
Bays  Mr  Curtis,  "  that  from  one  growing  and 
partially  rotten  potato,  I  bred,  in  August  1845, 
128  flies,  independent  of  many  more  which  had 
died  in  the  pupa  state,  or  IJeen  destroyed  by 
damp  and  mites,  before  I  discovered  them  in  the 
vessel  in  which  the  tuber  was  placed,  as  well  as 
a  multitude  of  smaller  flies."  i- 


ON  SUMMER-FALLOW. 

4164.  Summer-fallowing  is  the  opera- 
tion of  cleaning  that  part  of  the  land 
which  does  not  bear  a  crop  in  tlie  season 
it  is  cleansed,  and  the  summer-fallow  is 
the  land  so  cleansed.  Although  summer- 
fallow  occupies  the  same  division  of  the 
farm  as  green  crops — turnips,  potatoes, 
tares — yet  it  may  most  characteristically 
be  regarded  as  the  first  preparation  for  the 
crop  of  the  following  year;  it  is  a  trans- 
ference of  a  portion  of  the  land,  with  the 
labour  bestowed  upon  it,  from  one  year 
to  another;  it  forms  the  connecting  link 
between  one  season  and  crop  and  another. 


for  a  part  of  the  crop  of  two  consecutive 
years,  is  conducted  simultaneously  on  the 
fallow-break,  yet  the  crops  which  occupy 
the  soil  thus  simultaneously  prepared,  are 
committed  to  it  at  very  different  periods, 
the  green  fallow-crops  being  sown  early 
in  summer,  while  the  sowing  of  the  bare- 
fallow  crop  is  delayed  till  autumn  ;  so  that, 
before  the  latter  makes  its  appearance 
above  ground,  the  former  have  almost  ad- 
vanced to  maturity.  Since  the  crop  on 
the  bare-fallow  is  delayed  until  autumn — 
till  the  eve  of  commencing  another  agricul- 
tural year — the  practical  effect  of  the  de- 
lay is  to  dispense  with  a  crop  for  a  whole 
year  on  the  bare-fallow-break,  and  it  is 
on  this  account  that  such  a  fallowing  is 
called  a  bare-inWow.  As  an  entire  crop 
is  dispensed  with  in  bare-fallowing,  it 
should  impart  such  advantages  to  the  land 
as  to  compensate  for  the  rest  and  indul- 
gence which  it  receives — and  such  are  the 
advantages  felt  from  it  on  some  sorts  of 
soils  :  and  the  reason  that  the  land  receives 
such  indulgence  is,  that  it  cannot  carry  a 
green  or  summer  crop;  and  if  it  cannot 
bear  them,  it  must  be  operated  on  so  as  to 
bear  a  crop  that  will  come  to  perfection, 
and  pay  the  expense  of  the  fallowing. 
The  sort  of  soils  bare-fallowed  are  heavy 
clays;  and  why  will  the?/  not  bear  green 
summer-crops  ?  A  satisfactory  reason 
cannot  be  given  ;  but  experience  proves 
that  their  nature  is  unkindly  to  the  growth 
of  bulbous  plants  used  in  a  green  state; 
and  their  heavy,  wet,  and  obdurate  nature 
prevents  them,  at  any  rate,  from  being  pre- 
pared in  time  for  sowing  such  plants.  Could 
clays  be  altered  in  their  nature  by  any 
means,  they  might  be  employed  in  rais- 
ing summer-crops  as  well  as  the  natu- 
rally more  kindly  soils ;  and  such  a  change 
has  been  effected  on  many  clay  soils  which 
were  formerly  incapable  of  rearing  green- 
crops,  by  thorough-draining,  skilful  tillage, 
and  liberal  manuring  and  liming.  In  this 
way  the  bounds  of  bare-fallow  have  been 
much  circumscribed,  and  those  of  green 
crops  as  much  extended.  Still  the  heavier 
class  of  clays — the  deep  alluvial  ones — 
have  not  yet  been  ameliorated  to  tlie 
degree  of  bearing  green-crops  profitably, 
so  they  must  continue  to  be  bare-fal- 
lowed; but  part  of  even  the  ameliorated 
soil  of  almost  every  farm  is  necessitated 


But  although  the  preparation  of  the  soil, 
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to  be  bare-fallowed,  for  want  of  an  ade- 
quate su[>[)lv  of  farm-yard  manure.  Farms 
in  tlie  vicinity  of  large  towns  may  be 
amply  supplied  with  extraneous  manure, 
to  make  up  for  tlie  deficiencies  of  the 
farm-yard ;  but  a^  most  farms  are  be- 
yond the  reach  of  such  assistance,  it 
may  be  alleged  that  bare-fallowing,  to 
some  extent,  must  be  practised  every 
year  upon  every  farm  :  though  the  limits 
of  compulsory  fallowing  have  been  much 
circumscribed,  of  late  years,  by  the  pur- 
chase of  extraneous  manure  from  distant 
sources,  as  guano  and  bone-dust,  and 
sulphated  bones,  which  are  easily  con- 
veyed, and  sold  at  prices  that  afford  a 
profit.  These  manures,  superadded  to 
draining  and  deep-ploughing,  haveafforded 
the  power  to  cultivate  green-crops  upon 
soils  which  were  naturally  unfit  for  tiiem  ; 
and,  without  such  auxiliaries,  soils  even 
suitable  for  their  growth  would  have  been 
obliged  to  be  bare-fallowed,  to  allow  time 
to  collect  the  requisite  quantity  of  manure. 
Until  manure, -which  is  now  procurable, 
is  procured  in  sufficient  quantity,  bare- 
fallow  must  exist ;  and  wherever  that 
shall  be  accomplished,  bare-fallow  will  be 
dispensed  with  altogether.  But  a  natural 
obstacle  exists  against  the  increase  of 
manure  on  farms  themselves  ;  for  it  so  hap- 
pens, that  the  largest  quantity  of  sraw, 
which  is  one  great  domestic  source  of  fer- 
tilising manure,  is  afforded  by  land  the 
least  fitted  for  green  crops ;  and  the  land 
best  fitted  for  them  affords  the  smallest 
quantity.  Turnip-soils  cannot  supply  as 
much  straw  in  the  state  of  manure  fit  to 
be  applied  to  green  crops,  for  little  more 
than  one-half  of  the  fallow-break  ;  where- 
as clay  soils  afford  as  much  of  it  in  tiie 
state  in  which  the  manure  niay  be  ap])lied 
to  bare-fallow,  as  sufficiently  to  manure 
the  fallow-break. 

4165.  The  land  to  be  bare-fallowed 
should  be  the  strongest  on  the  farm,  be 
foulest  of  weeds,  if  any  there  be,  and  be 
situate  farthest  from  the  steading,  that  the 
carriage  of  the  green-crops  to  it  may  be 
the  shortest  distance  practicable.  The  fal- 
low land  is  the  last  ploughed  in  winter, 
and  it  should  1)0  so  the  sanie  as  for  potatoes 
(•iT-j.i)  and  (-iT-M.)  If  one  furrow — that 
of  two  out-and-two-in,  (7(H)  )  fig.  2). — 
has  been  given  to  tlie  fallow-break  after 
crosi  ploughing,  ('ifilG.)  it  will  he  as  much 


as  time  will  afford  Jrom  working  the  potato 
and  turnip  land  ;  and  should  the  fallow- 
break  not  likely  be  worked  for  some  time, 
it  is  belter  to  let  it  lie  in  the  rough  state 
from  the  plough,  than  to  harrow  it  smooth; 
because,  dry  weather  ensuing,  will  more 
easily  ameliorate  rough  than  smooth  land  ; 
wet  weather  will  render  rough  laml  less 
tough  to  work  than  when  it  is  compact  and 
smooth.  When  leisure  from  the  turnip- 
land  permits  attention  to  be  paid  to  the 
fallo\t-hreak,  its  state  should  be  particu- 
larly examined.  Should  the  weeds  in 
the  soil  consist  ])rincii)ally  of  fihrous 
and  fusiform-rooted  plants,  they  will 
be  easily  sha)ien  out  hy  the  harrows 
in  dry  weather ;  but  should  the  roots 
thread  themselves  through  the  hard  round 
clods,  they  will  not  be  easily  detached, 
and  will  require  considerable  skill  and 
labour  to  do  it.  Inattention  to  the  state 
of  the  weeds  causes  much  unnecessary 
work  in  the  subsequent  part  of  summer- 
fallowing.  If  clods,  containing  portions 
of  running  roots,  are  knocked  about  in  dry 
weather,  they  may  be  broken  into  smallei 
ones  ;  but  so  will  the  roots  in  them,  and 
the  land  be  as  fiir  as  ever  from  being 
clean.  In  a  case  of  such  frequent  (;ccur- 
rence  on  strong  land,  the  best  plan  is  to 
allow  the  roots  to  grow  for  a  time,  and 
the  force  of  vegetation  will  break  the 
clods,  or  render  them  easily  so  by  a  clod- 
crusher,  after  a  shower  of  rain  shall  have 
nearly  j)enetrated  them.  A  caution  in  the 
use  of  the  roller  should  here  be  given. 
If  the  soil  is  in  fine  mould,  rolling  the 
hard  clods  will  only  bury,  not  break  them. 
If  the  soil  is  not  firm,  harrowing  the  clods 
two  or  three  times  will  break  them  better 
than  rolling;  but  after  a  long  rest,  the 
soil  is  not  likely  to  be  too  soft  at  this  time 
for  the  roller.  After  a  good  clod-crush- 
ing, the  land  should  be  harrowed  a  double 
tine,  first  one  wav,  and  then  across  that. 
The  weeds  may  then  be  picked  from  the 
surface.  It  is  not  expedient  to  gather  them 
immediately,  as  a  gootl  deal  of  fresh  soil 
a<nieres  to  them.  A  day  or  two  of  drought 
should  intervene,  and  the  soil  will  then 
be  easily  shaken  free  from  them  with  the 
hauil. 

41()().  It  has  been  recommended  by 
writers  to  gather  the  weeds  off  fallow- 
land  bv  a  raking  implement,  such  as  the 
American  hay-rake,  fig.  3.51  ;  but  every 
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instrument  of  tlie  kind  will  ralte  together 
clods  as  well  as  weeds,  and  should  tliey  be 
carried  away  with  the  weeds,  the  land 
will  be  impoverished  by  the  loss  of  its  finest 
soil.  In  collecting  weeds,  the  field- workers 
should  be  ranged  in  a  row  as  when  weed- 
ing corn,  two  on  every  ridge,  and  every 
two  to  throw  the  weeds  into  the  same 
heap;  and  the  heaps  should  be  rowed  as 
far  asunder  as  to  allow  a  cart  to  pass  be- 
tween them,  to  take  away  two  rows  at  a 
time.  Many  writers  recommend  the  weeds 
to  be  burnt  on  the  ground.  No  doubt, 
weeds  will  burn  readily  enough  when  dry, 
and  tlieir  ashes  constitute  good  manure, 
but,  for  my  part,  I  never  saw  weeds  so 
thoroughly  burned  on  the  land,  as  to  pre- 
vent them  rendering  the  land  again  foul. 
I  agree  with  Lord  Kames,  that  it  is  better 
to  make  a  vegetable  compost  of  weeds, 
than  to  destroy  them  by  incineration,  and 
demand  with  him,  "  What  better  policy 
than  to  convert  a  foe  into  a  friend  ?" 

4167-  The  weeds  most  troublesome  to 
fallow-land  are  couch-gniss,  Triticum 
repens^  and  oat-like  grass,  Arrhenatherum 
atenaceum^  var.  bulbosum.  There  is  no  get- 
ting rid  of  either  of  these  but  by  hand- 
weeding,  which  ought  to  be  very  carefully 
done,  otherwise  the  breaking  off  the  small- 
est portion  of  the  root  of  the  couch-grass, 
or  a  bulb  of  the  oat-grass,  leaves  in  the 
soil  the  origin  of  a  future  plant  ready  to 
propagate  many  around  it.  The  annual 
meadow-grass,  Poa  annua,  is  a  very  com- 
mon weed  in  cultivated  soils,  but  its  tufty 
plants  are  easily  sliaken  out  of  the  soil, 
and  it  only  propagates  l)y  seed.  In  damp 
soils,  in  strong  land,  the  common  colts- 
foot, Tussilago  farfara,  is  a  weed  which 
cannot  be  eradicated.  The  only  way  of 
getting  rid  of  it  is  constantly  to  cut"  off 
the  leaves  as  they  grow  up,  and  the  plants 
will  die  out,  or  by  trenching  the  soil  and 
picking  out  the  roots.  On  tight  soils,  the 
rest-Iiarrow,  Ononis  arrensis,  is  a  pest, 
which  must  also  be  hand-weeded. 

41 G8.  It  is  impossible  to  determine  be- 
forehand how  many  times  fallow-land 
should  be  ploughed,  harrowed,  grubbed, 
fig.  215,  and  clod-crushed,  fig.  243  and 
fig.  246,  to  render  it  clean  ;  but  it  should 
be  borne  in  mind,  to  incur  the  least  ex- 
penditure of  labour  in  fully  accomplishing 
the  object  of  fallowing,  which  is  to  make 


the  land  quite  clean.  It  was  once  the 
practice  to  work  fallow  land  until  it  was 
reduced  to  the  state  of  meal ;  but  experi- 
ence has  established  that  it  is  better  for  the 
ensuing  crop  of  wheat  to  preserve  a  good- 
sized  clod  upon  the  surface  of  the  ground 
in  winter,  however  much  the  ground  may 
be  otherwise  pulverised.  The  land  must 
have  been  very  foul,  the  weather  remark- 
ably unpropitious,  or  much  time  wasted, 
if  the  fallow-land  is  not  ready  for  the 
manure  by  the  beginning  of  August,  or 
before  the  chance  of  harvest  interfering 
with  the  process  of  manuring. 

4169.  The  manure  to  be  laid  on  the 
fallowed  land,  is  that  part  of  the  farm-yard 
manure  which  had  been  left  over  in  the 
courts  at  the  time  the  dung  was  taken  out 
of  them  for  the  turnips,  (1999.)  The 
dung  that  had  been  made  by  the  cattle 
and  horses  after  that  period,  is  now  avail- 
able. Whatever  compost  there  is  to  spare 
(2043)  is  now  used.  The  clearing  out  of 
every  receptacle  that  contains  materials 
convertible  into  manure,  such  as  ash- 
courts,  privies,  cess-pools,  liquid-manures, 
pigeon-house,  poultry-houses,  ponds, 
ditches,  rubbish,  and  the  like,  is  d(me  at 
this  time.  These  materials  are  compounded 
together  with  the  farm-yard  dung,  straw, 
or  compost  on  hand,  and  made  into  a  large 
dunghill  in  the  compost-yard.  Plates  I. 
and  II.,  where  it  should  be  prepared 
to  be  ready  to  apply  to  the  fallow  land 
by  the  end  of  July.  The  dung  is  not 
fermented  so  much  for  bare-fallow  as  for 
turnips,  because  it  has  time  partially  to 
decompose  before  the  wheat  is  sown  ;  hut 
should  there  not  be  time  for  that,  it 
should  be  fermented  the  more  that  the 
wheat  may  not  stand  all  winter  on  ground 
hollowed  by  unfermented  dung. 

4170.  The  usual  preparation  of  bare- 
fallow  land  for  laying  dung  u})on,  is  to 
feer  it  into  ridges,  fig.  19,  (742  )  If  the 
land  has  been  drained,  which  it  ought  to 
bo,  the  feering  slKiuhl  be  made  for  casting 
the  ridges  together,  fig.  22,  (75.5  ;)  and  as 
the  land  will  be  again  j)longhed  for  the 
seed-furnnv,  Avhen  the  wheat  is  about  to 
be  sown,  the  feering  for  casting  the  ridges 
for  receiving  the  dung,  should  be  done  .so 
as  to  leave  a  single  ridge  on  the  side  of 
the  field  at  which  the  ploughing  commences, 
that   when  the  land  is  ploughed   for  the 
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,<H5ed-fiirrow,  tlie  ridges  may  be  cast  to- 
gether in  pairs  from  one  side  of  the  fiehl  to 
the  other.  If  thehmd  still  requires  drain- 
ing, the  safest  mode  of  feeriug  it  will  be 
that  for  gathering  up  from  the  flat,  fig.  20, 
(74f),)  leaving  a  half-ridge  on  the  side  of 
the  field  from  whence  the  ploughing  com- 
mences, that  the  ridges  may  be  whole  and 
uniform,  from  one  side  of  the  field  to  the 
other,  after  the  seed-furrow  has  been 
ploughed. 

4171.  The  dung  is  then  carted  out  to 
the  fallow  field,  the  dung  hawked  out,  fig. 
217,  of  the  carts  by  each  ploughman,  in 
heaps  upon  each  successive  ridge,  in  such 
quantity  to  the  acre  as  is  determined  on. 
The  quantity  of  dung  would  be  more 
equally  laid  down,  or  rather  more  discri- 
minatingly laid  down,  according  to  the 
wants  of  the  soil  in  different  parts  of  the 
field,  where  the  soil  is  unequal  in  heights 
and  hollows,  were  the  steward  or  other 
appointed  man  to  hawk  it  out  as  the  carts 
came  to  the  field.  As  bare-fallow  land  is 
never  so  heavily  manured  as  for  green 
crops,  from  12  to  15  tons  to  the  acre  is 
sufficient  manuring  for  it.  At  least  four 
field-workers  should  divide  and  spread  the 
dung  evenly  over  the  surface  of  the  ground 
with  ordinary  graips,  fig.  82,  and  the 
ploughs  follow  them  quickly  in  succession 
from  feering  to  feering,  iu  order  to  cover  in 
the  dung  as  rapidly  ns  possible  from  the 
heat  of  the  sun.  It  is  too  common  a  ])rac- 
tice,  however,  to  spread  the  dung  upon 
bare-fallowed  land  some  time  before  it  is 
ploughed  in. 

4172.  I  much  prefer  ploughing  in  the 
duni'  in  bare-fallowed  land  iu  drills.  The 
drills  are  made  in  the  single  way,  (2389,) 
across  one  corner  of  the  field  to  the  oppo- 
site one,  at  an  indefinite  angle  with  the 
line  of  the  future  ridges.  The  dung  is 
hawked  into  the  drills,  spread  by  four  field- 
workers,  and  covered  in  with  the  ploughs 
returning  from  making  the  drills,  very 
similar  to  the  dunging  for  potatoes  and 
turnips,  (2750.)  The  dung  is  thus  quickly 
spread  and  covered  up,  and  the  land  re- 
mains in  the  drill  until  the  season  for 
sowing  the  wheat  arrives. 

4173.  Bare-fallow  land  is  manured  in 
England  by  confining  sheep  upon  it.  wiihin 
hurdles,  fig.  40,  or  within   nets,  fig.  44, 


and  fed  with  tares  or  other  forage  plant, 
brought  to  them.  As  one  break  of  land  is 
sutficiently  manured,  a  new  one  is  enclosed. 
This  practice  is  called  foldiny,  and  has 
not  as  yet  been  introduced  into  Scotland. 

4174.  Another  mode  of  manuring  fallow- 
land,  is  sowing  some  kind  of  rai)idly 
growing  plant  upon  it,  and  then  ploughing 
it  in.  White  mustard,  Sinapis  alba,  is  a 
plant  which  might  be  emjiloyed  in  this 
manner  with  advantage.  About  12  lb.  of 
the  seed  should  be  sown  on  the  acre,  and 
after  the  plant  has  reached  above  4.  inches, 
it  should  be  ploughed  in.  The  cost  of  this 
seed  is  4d.  per  lb.  This  operation  is  called 
green  manuring,  and  may  be  practised 
with  many  other  plants. 

4175.  It  is  supposed  that  light  and  heat,  to- 
gether with  cleansing  and  working,  have  a  bene- 
ficial effect  upon  soil.  That  these  agencies  pro- 
mote fertility  in  some  way,  perhaps  by  affording 
facilities  to  the  union  of  oxygen  and  carbonic  acid 
with  the  soil,  appears  certain,  for  a  smaller 
quantity  of  manure  will  raise  as  large  a  crop 
with  bare-fallow  as  a  greater  quantity  without 
it;  and  yet  this  particular  result  is  only  obtained 
from  a  peculiar  class  of  soils — namely,  the  strong 
clays,  as  all  turnip  soils  actually  become  more 
fertile  by  the  overtihadowing  of  a  luxuriant  crop  of 
leaves  than  by  exposure  in  bare-fallowing. 

4176.  The  following  observations  of  Liebig 
may  explain  the  mutual  action  referred  to  of 
the  air  and  the  soil.  "  In  the  effects  produced 
by  time,  particularly  in  the  case  of  fallow,  or 
that  period  during  which  a  field  remains  at  rest," 
he  says,  "  science  recognises  certain  chemical 
actions,  which  proceed  continuously  by  means  of 
the  influence  exercised  by  the  constituents  of  the 
atmosphere  upon  the  surface  of  the  soil.  By  the 
action  of  the  carbonic  acid  and  oxygen  in  the 
air,  aided  by  moisture  and  by  rain-water,  the 
power  of  dissolving  in  water  is  given  to  certain 
ctnstituents  of  rocks,  or  of  their  debris,  from 
which  arable  land  is  formed ;  these  ingredients, 
in  consequence  of  their  solubility,  become  sepa- 
rated from  the  insoluble  constituents.  .  .  . 
The  same  chemical  actions  as  these  proceed  in  our 
arable  land,  and  it  is  to  accelerate  and  increase 
these  that  we  employ  the  mechanical  operation  of 
culture.  We  renew  the  surface  of  the  soil,  and 
endeavour  to  make  every  particle  of  it  accessible 
to  the  action  of  carbonic  acid  and  of  oxygen. 
Thus  we  procure  a  new  provision  of  soluble  min- 
eral substances,  which  are  indispensable  for  the 
nouri>hment  and  luxuriance  of  a  new  generation 
of  plants Fallow,  in  its  most  ex- 
tended sense,  means  that  period  of  culture  dur- 
ing which  a  soil  is  exposed  to  the  action  of  the 
weather,  for  the  purpose  of  enriching  it  in  certain 
soluble  ingredients.  Iu  a  more  confined  >ense, 
the  time  of  fallow  may  be  limited  to  the  intervals 
iu  the  cultivation  of  cereal  plants  ;  for  a  maga- 


SUMMER-FALLOW. 


265 


rine  of  soluble  silicates  and  of  alkalies  is  an 
essential  condition  to  the  assistance  of  such 
plants.  The  cultivation  of  potatoes  or  of  turnips 
during  the  interval,  will  not  impair  the  fertility 
of  the  field  for  the  cereals  vrhich  are  to  succeed, 
because  the  former  plants  do  not  require  any  of 
the  silica  necessary  for  the  latter.  It  follows, 
from  the  preceding  observations,  that  the  mechani- 
cal operations  in  the  field  are  the  simplest  and 
most  economical  means  of  rendering  accessible 
to  plants  the  nutritious  matters  in  the  soil."  * 

4177.  Numerous  weeds  lurk  about  the  margins 
of  fields,  rendering  the  cultivated  ground  near 
them  foul.  Most  farmers  allow  them  to  grow 
without  molestation  in  the  ground  not  touched 
by  the  plough,  which  is  the  narrow  space  along 
the  fences,  and  the  triangular  space  in  the  four 
corners  of  every  field.  This  waste  ground  being 
well  sheltered,  and  its  soil  being  as  good  as  that 
of  the  field  in  which  it  is  situate,  and  unexhausted 
by  cropping,  grows  weeds  easily  and  luxuriantly. 
Instead  of  allowing  it  to  be  waste  ground,  the 
plough  should  turn  over  the  soil  either  towards 
the  foot  of  the  stone  fence-wall,  the  root  of  the 
hedge,  or  the  lip  of  the  ditch,  or  from  these  objects, 
and  in  either  case,  the  distance  from  them 
and  the  plough  need  not  exceed  9  inches,  by 
putting  the  horses  atrip, — that  is,  one  before  the 
other  in  the  plough,  and  giving  the  bridle  of  the 
plough  more  land.  The  corners  where  the  plough 
cannot  possibly  reach,  should  be  dug  with  the 
jpade  by  the  hedger.  But  independent  of  the 
consideration  of  the  waste  land  lessening  the  ex- 
tent of  every  field,  the  weeds  which  grow  upon  it 
(Should  be  cut  down  by  the  field-workers  in  all 
the  fields,  whether  bearing  green  or  grain  crops, 
at  intervals  of  time  during  summer  and  autumn. 
Besides  the  slovenliness  exhibited  in  neglecting 
to  weed  such  places,  loss  is  incurred  elsewhere, 
by  allowing  the  seeds  of  syngenesious  plants  to 
be  carried  about  by  the  wind.  Besides  thistles, 
ragweed,  dock,  whin,  and  broom,  other  weeds 
are  found  in  those  waste  places,  such  as  the  com- 
mon burdock,  Arctium  lappa,  which  is  not  the 
least  formidable  ;  the  hemlock,  Conium  macu- 
latum,  a  well-known  poisonous  plant;  the  purple 
fox-glove.  Digitalis  purpurea ;  the  annoying 
dandelion,  Leontodon  taraxacum ;  and  the  great 
nettle,  Urtica  dioica.  In  damp  situations,  jEn- 
anthe  o-ocaia,  water  sap-wort  grows;  and  what 
is  remarkable  in  this  plant,  is  the  fact  of  its 
being  poisonous  in  England,  but  innocuous  in 
Scotland. 

4178.  The  couch-grass,  Triticum  repens,  is  not 
despised  everywhere,  as  it  is  gathered  from  the 
land  and  washed,  and  sold  in  the  markets  of  the 
south  of  Europe  in  bundles,  of  the  size  a  small 
hay-fork  would  take  up,  for  3d.  or  4d.  each;  and 
the  horses  and  mules  of  those  countries  seem  to 
relish  it  as  much  as  the  boys  do  a  stick  of 
liquorice. 

4179.  As  fallowed  land  is  usually  manured 
along  the  feered  ridges,  by  depo>iting  the  loads 
in  heaps,  I  might  here  give  a  table  showing  the 


number  of  heaps  each  cart  should  afford  in  man- 
uring an  acre  with  a  given  number  of  cart-loads; 
but  as  heaps  of  manure  are  an  indefinite  stand- 
ard of  measure,  such  a  table  would  practically 
prove  of  little  service.  A  much  more  accurate 
plan  is  to  number  the  ridges  in  an  acre  in  each 
field,  and  at  every  part  of  a  field  where  the 
ridges  are  of  different  lengths,  as  I  have  recom- 
mended in  (573,)  and  lay  down  the  dung  on  the 
first  ridge  in  the  proportion  it  is  proposed  to 
manure  the  acre,  and  by  the  time  the  second 
ridge  is  manured,  the  man  who  hawks  out  the 
dung  will  have  found  out  how  close  the  hawkfuls 
should  be  laid  down,  or  how  large  the  heaps 
should  be  made,  (4171.) 

4180.  Green  weed  of  very  delicate  texture, 
"found  alone  in  protected  situations  in  the  estu- 
aries of  our  rivers,  is  used  in  the  upper  parts  of 
the  Forth,  and  still  more  so  in  the  Eden  in  Fife- 
shire.  Mr  Meldrum  of  Bloomhill,  near  St 
Andrews,  besides  collecting  the  weed  on  his  own 
shore,  rents  that  of  his  neighbours.  He  frequently 
applies  from  300  to  400  cart-loads  in  a  single 
year,  and  reckons  10  cart-loads  good,  and  15 
heavy  manuring.  When  laid  on  in  winter,  and 
ploughed  into  the  fallow  ground,  it  produces  a 
fine  pulverising  effect.  With  this  alone  a  wheat 
crop  of  6  quarters  an  acre  has  been  produced, 
with  a  heavy  crop  of  beans  the  year  after  with- 
out additional  dung."t  Such  green  weed  can 
as  well  be  laid  on  fallowed  ground  in  summer, 
as  on  stubble  in  winter. 

4181.  On  the  varieties  of  green  manures,  and  of 
their  action  on  the  soil.  Professor  Johnston  has 
the  following  observations  : — "  The  practice  of 
green  manuring  has  been  in  use  from  very  early 
periods.  The  second  or  third  crop  of  lucerne 
was  ploughed  in  by  the  ancient  Romans — as  it 
still  is  by  the  modern  Italians.  In  Tuscany,  the 
white  lupin  is  ploughed  in — in  Germany,  borage 
—and  in  Holstein,  spurry.  The  Madia  satita 
has  lately  been  tried  as  a  green  manure  in  Sile- 
sia. In  French  Flanders,  two  crops  of  clover 
are  cut  and  the  third  ploughed  in."  We  have 
seen,  from  what  Mr  Fortune  has  observed,  that 
the  red  clover  is  grown  in  China  entirely  for 
the  purpose  of  being  ploughed  in  (3898.)  "  In 
some  parts  of  the  United  States,  the  clover  is 
never  cut,  but  is  ploughed  in  as  the  only  manure  ; 
in  other  parts,  the  first  crop  is  cut  and  the  second 
ploughed  in.  In  some  of  the  northern  states, 
Indian  corn  is  sown  on  poor  lands,  sometimes 
two  or  three  times,  and  turned  in  during  the 
summer.  In  north-eastern  China,  a  species  of 
coronilla  and  a  trefoil  are  specially  sown  and 
grov^n  in  ridges,  as  a  manure  for  the  rice  crop. 

.  .  Since  the  time  of  the  Romans,  it  has 
been  the  custom  to  bury  the  cuttings  of  the  vine 
stocks  at  the  roots  of  the  vines  themselves  ;  and 
many  vineyards  flourish  for  a  succession  of  years 
without  any  other  manuring.  In  the  Weald  of 
Kent,  the  primings  of  the  hop  bine,  chopped  and 
dug  in,  or  made  into  a  compost  and  applied  to 
the  roots  of  the  ]iop,give  a  larger  crop,  and  with 
half  the  manure,  tliau  when  they  are  burned  or 


*  Liebig's  Chemistry  in  its  Applicition  to  Agriculture,  3d  edition,  p.  130-3. 
+  Quarterltf  Journal  of  Agriculture,  vol.  xi.  p.  308. 
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thrown  away,  as  is  usually  done.  Buck-wheat, 
rye,  winter-tares,  clover,  and  rape,  are  all  occa- 
sionally sown  in  this  country  for  the  purpose  of 
being  ploughed  in.  This  should  be  dune  vhen 
the Jluirer  has  jnU  bf./un  to  open.  aiid.  if  possible, 
at  a  season  when  the  warmth  <>f  the  air  and  the 
dryness  of  the  soil  are  such  as  to  facilitate 
decomposition. 

4182.  "  That  the  soil  should  be  richer  in  vege- 
table matter,  after  this  burial  of  a  crop,  than  it 
was  before  the  seed  of  that  crop  was  sown,  and 
should  also  be  otherwise  benefited,  will  be 
understood  by  recollecting  that  perhaps  three- 
fourths  of  the  whole  organic  matter  we  bury  has 
been  derived  from  the  air — that  by  this  process 
of  ploughing  in,  the  vegetable  matter  is  more 
equally  diffused  through  the  whole  soil,  than  it 
could  ever  be  by  any  merely  mechanical  means 
— and  that  by  the  natural  decay  of  this  vege- 
table matter,  ammonia  and  nitric  acid  are,  to  a 
greater  extent,  produced  in  the  soil,  and  its  agri- 
cultural capabilities  in  consequence  materially 
increased.  Indeed,  a  <jreen  crop  ploughed  in  is 
believed,  by  some  practical  men,  to  enrich  Uie  soil 
as  much  as  the  droppings  of  cattle  from  a  quantity 
of  green  food  three  times  as  great."* 

4183.  A  kind  of  fallowing,  technically  named 
rag-falloiring,  is  sometimes  practised.  This  con- 
sists in  pulverising  lea  ground  in  summer  as  a 
preparation  for  wheat  in  autumn.  The  lea  is 
broken  up  in  August,  or  as  long  before  harvest 
as  to  allow  time  for  the  land  to  be  worked  ere 
the  commencement  of  harves-t;  and  as  the  object 
is  to  reduce  the  turf  as  much  as  possible,  the  lirst 
ploughing  should  be  given  with  a  shallow  furrow. 
After  the  land  has  become  dry,  it  should  be 
harrowed  repeatedly  in  double  tines  along  and 
across  the  ridges,  in  order  to  tear  the  furrow- 
slices  to  pieces,  and  to  shake  the  earth  from  the 
turf.  The  turf  then  should  lie  some  days  to 
dry,  when  it  may  be  harrowed  again,  if  it  is 
thought  that  any  more  earth  can  be  ^haken  from 
it.  After  the  turfs  are  much  withered,  the  land 
should  be  cross-ploughed  with  a  deep  furrow  to 
bring  up  a  body  of  mould,  which,  when  dry, 
should  again  be  harrowed,  and  many  of  the  turfs 
will  be  brought  to  the  surface,  still  farther  to 
wither  and  die.  The  land  should  then  be  ploughed 
in  ridges  for  the  seed-furrow,  to  remain  till  seed- 
time after  harvest,  by  which  time  it  will  have 
consolidated  and  be  ready  for  the  seed. 

4 184.  The  objection  to  this  operation  is,  that 
it  sacrifices  the  pasture  after  the  month  of 
August.  But  as  much  wheat  is  sown  in  Eng- 
land after  lea,  and  as  lea-wheat  is  very  liable  to 
be  attacked  by  the  wire-worm,  fig.  253,  and  even 
partially  destroyed  by  that  grievous  pest,  should 
this  rag-fallowing  in  any  det;ree  effect  if*  destruc- 
tion, the  operation  is  justifiable.  In  Scotland, 
where  wheat  is  not  sown  after  lea,  t)ie  destruc- 
tion of  good  pasture,  at  an  early  period  of  the 
season,  is  not  justifiable.  The  expedient  of  rag- 
fallowing  is  adopted  to  form  a  consolidated  mould 
for  wheat,  when  it  is  intended  to  be  sown  after 


lea;  but  in  attempting  the  attainment  of  this 
end,  the  opposite  error  of  rendering  the  soil  too 
loose  for  wheat  is  frequently  committi-d  ;  at  all 
events,  the  crop  never  looks  promising  after  rag- 
fallowing,  and,  in  truth,  the  expedient  is  never 
resorted  to  but  by  farmers  who  wish  to  take 
advantage  of  their  land. 

4185.  A  species  of  tpnde  husbindrti  h^ig  of  \iite 
years  been  recommended  in  Scotland  as  a  sub- 
stitute for  summer-fallowing;  not  on  a  small 
scale,  as  suitable  to  the  case  of  cottiers  and  small 
farmers  only,  but  on  a  large  one,  fitted  for  a 
farm  of  the  largest  class.  The  only  farmer  I 
have  heard  of,  who  has  practised  spadehu>bandry 
on  a  scale  commensurate  with  ordinary  farming 
in  Scotland,  is  Mr  Archibald  Scott,  Sjuthfield, 
East  Lothian.  "In  1831,"  says  Mr  Scott,  **  I 
determined  to  ascertain  the  difference  of  the 
expense  and  produce  between  trenching  land 
with  the  spade,  and  summer-fallowing  with  the 
plough  in  the  usual  way.  I  therefore  trenched 
13  acres  of  ray  summer-fallow  break  in  the 
months  of  June  and  July.  I  found  the  soil 
about  14  inches  deep  ;  and  I  turned  it  com- 
pletely over,  whereby  putting  up  a  clean  fresh  soil 
in  the  room  of  the  foul  and  exliausted  mould, 
which  I  was  careful  "to  put  at  the  bottom  of  the 
trench;  and  this  operation,  I  found,  cost  about 
£3,  12s.  per  imperial  acre,  paying  my  labourers 
with  Is.  6d.  per  day.  The  rest  of  the  field,  con- 
sisting of  about  11  acres,!  wTought  with  the 
plough  in  the  usual  w-ay,  giving  it  6  furrows, 
with  the  suitable  harrowing  :  I  manured  the 
field  in  August;  the  trenched  got  7  cart-loads 
per  acre,  the  ploughed  land  14.  The  field  was 
sown  in  the  middle  of  September,  and  the  whole 
turned  out  a  bulky  crop  as  to  straw,  particularly 
the  trenched  portion,  which  was  very  much 
lodged.  On  threshing  out  both,  I  found  them  to 
stand  as  under : 

By  frmcAfd  wheat,  42  bushels  per  acre,  at  6s.  9d.  £14    3    5 
To  2  years' rent,  at  40s.  per  annum,     £4    0    0 
,,  expense  cif  trenchiiiB,  -        -        3  12    0 

,,  fieed,  2^  bushels,  at  (i-i.Sd.  per  bushel,  0  16  10 
,,  7  cart-liKids  of  manure,  at  3s.i>d.  per 

load, 16    3 

,,  expense  of  Imr^'esting,  tlireshioK  and 

marketing,    -        -        -        -        14    0 

lf>  19    1 


Profit, 


-    £3    4    4 


Bv  plouchtd  wheat,  34  bushels  per  acre, 

at  6s  9d.  per  bushel,     -  -  £11    9 

To  2  years"  rent,  at  40s.  per  annum,  £4  0  0 
,,  6  plotiKhinps  and  liiirrowinfrs.  at  8s.,  2  8  0 
,,  «eed,'J*bu>lieIsat  6s.9d.perbudiel,  0  16  10 
,,  14  cart-loads  of  manure,  at  3s.  M. 

per  loiid,        -        -        -        -        2  12 
,,  expense  of  harvesting,  tbresliing  and 

marketing,    -        -        -        -        14    0 

11     1     4 


Profit, 


£0    H    2" 


This  was  but  an  experimental  trial,  and  the  re- 
sult was  certainly  an  encouragement  to  perseve- 
rance; but  it  only  proved  that  trenching  land 
with  the  spade  might  be  a  substitute  for  bare-fal- 
lowing, it  did  not  prove  that  summer-fall'wing 
might  be  dispensed  tcith,  so  another  ex]:erimeut 
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was  worth  the  trial,  to  ascertaia  this  important 
point.  Accordingly,  Mr  Scott  "  now  saw,  that 
though  it  might  be  profitable  to  trench  over  the 
fallow-break  during  the  summer  months,  it  was 
by  no  means  making  the  most  of  the  system,  as 
the  operation  was  not  only  more  expensive, 
owing  to  the  land  being  hard  and  dry  in  summer, 
but  that  it  was  a  useless  waste  of  time  to  take  a 
whole  year  to  perform  an  operation  that  could  as 
well  be  done  in  a  few  weeks,  provided  labourers 
could  be  had;  and  as,  in  all  agricultural  opera- 
tions, losing  time  is  losing  money;  as  the  rent 
must  be  paid  whether  the  land  is  carrying  a  crop 
or  not,  so  that  in  taking  one  year  to  fallow  the 
laud,  and  another  to  grow  the  crop,  two  gears' 
rent  must  be  charged  against  the  crop,  or  at  least 
there  must  be  a  rent  charged  against  the  rota- 
tion of  crops  for  the  year  the  land  was  fallowed; 
as  I  felt  satisfied,  that,  by  trenching  with  the 
spade,  the  land  would  derire  all  the  ndrantaije  of 
a  summer-fallowing,  and  aro'id  all  the  disadvan- 
tages attending  it,  1  determined  on  trenching 
about  40  acres  of  my  fallow-break,  immediately  on 
the  crop  being  removed  from  the  ground,  and  had 
it  sown  with  wheat  by  the  middle  of  November 
1832,  and  I  did  not  apply  any  manure,  as  I 
thought  the  former  crop  was  injured  by  being  too 
bulky.  As  the  crop  is  now  threshed  and  disposed 
of,  it  stands  per  acre  as  follows  : — 

By  average  of  40  acres,  33  bushels, 

at  7s.  per  bushel,         .         .         £12  12    0 
To  rent  of  land  per  acre,     £2     0     0 
„  expense  of  trenching,       3     4     0 
„   seed,       .         .         .         0  16     0 
„  harvesting,  threshing, 

and  marketing,      .         14     0 

7    4    0 


Profit, 


£5    8    0' 


This  trial  was  also  satisfactory,  because  it  not 
only  proved  that  trenching  with  the  spade  might 
be  substituted  for  summer-fallowing,  but  that 
summer-fallowing  might  be  profitably  dispensed 
with  altogether  ;  but  it  must  be  owned  to  be 
rather  sharp  practice  to  make  the  same  depth  of 
soil,  altliough  its  component  parts  were  not  in  the 
same  relation  to  one  another,  bear  one  crop  im- 
medhady  after  having  borne  another,  and  that 
vithout  manure,  and  at  a  period  of  the  rotation 
when  manure  is  usually  given  to  land.  Mr 
Scott  seems  satisfied  with  the  system  ;  but  it 
may  be  asked.  How  long  will  land  bear  this  sys- 
tem of  trench-fallowing  with  impunity  \  "  The 
advantages  of  trenching  over  summer-fallow  are, 
in  my  opinion,"  says  Mr  Scott,  "  very  decided,  as 
it  is  not  only  cheaper,  but,  as  far  as  I  can  yet 
judge,  much  mure  effectual.  I  am  so  satisfied  of 
this,  not  only  from  the  experiments  above 
noticed,  but  from  the  apparent  condition  of  the 
land  after  it  has  carried  the  crop,  that  I  have 
this  autumn  cultivated  about  120  acres  with  the 
spade,  and  the  crops  are  at  present,  1834,  very 
promising.  When  1  first  commenced  I  was 
laughed  at  by  my  neighbours;  but  now,  when 
they  see  me  persevering  in  what  they  considered 
a  yery    chimerical    project,  they    suspend    their 


judgment,  and  several  of  them  have  made  con- 
siderable experiments  this  year.  I  should  think 
there  are  at  least  300  acres  under  crop  cultiva- 
tion in  this  way  this  season  in  East  Lothian, 
while  in  1831,  when  I  commenced,  there  was  not 
a  single  acre.  I  have,  therefore,  the  satisfaction 
of  knowing,  that  I  have  been  the  means  of  caus- 
ing £1000  to  be  spent  this  year  amongst  the 
labouring  classes  in  my  immediate  neighbour- 
hood; and  I  feel  confident,  that  should  the  sea- 
son turn  out  favourable  for  the  wheat  crop,  and 
fair  prices  be  obtained,  their  employers  will  be 
handsomely  remunerated  for  their  outlay.  I  do 
not  mean  to  say  that  this  system  will  succeed  on 
every  description  of  soil,  as  it  must  necessarily  be 
of  some  depth  to  admit  of  the  operation; but  there 
are  few  districts  where  such  soil  will  not  be  found 
in  sufficient  abundance  to  give  employment  to  the 
population  of  the  neighbourhood.*"  I  believe  the 
adoption  of  this  mode  of  fallowing  land  was  made 
a  question  between  landlord  and  tenant,  and 
since  the  question  was  decided  against  the  tenant, 
I  have  not  heard  of  any  instance  of  the  process 
being  persevered  in.  I  should  like  to  see  trenching 
established  generally  as  a  substitute  for  summer- 
fallowing,  and  also  to  see  the  effect  of  trenching 
on  land  intended  for  green  crops;  but  in  neither 
case  ought  the  land  to  be  taken  advantage  of  to 
bear  a  crop  without  manure  at  the  ordinary 
period  of  the  rotation,  and  it  would  be  better  to 
apply  a  special  manure  which  would  check  exu- 
berant growth  in  the  straw,  than  not  to  apply 
manure  to  the  soil. 


ON  THE  KEAPING  OP  TURNIP  SEED. 

4186.  While  the  turnip  plant  is  grow- 
ing it  is  subject  to  several  casualties  from 
insects  and  birds.  Of  the  insects  the 
Cetonia  aurata^  green  rosechafer,  is  found 
on  the  flowers,  and  renders  tbeni  abortive. 
It  is  one  of  the  most  beautiful  of  our 
insects,  having  a  brilliant  metallic  green, 
often  with  a  golden  or  copper  hue.  Its 
length  is  three  quarters  of  an  inch.  It  is 
found  in  numbers  in  England,  but  has 
only  been  observed  one,  two,  or  three  times 
in  Scotland.  The  larva  commits  a  good 
deal  of  damage  where  it  prevails,  by  feed- 
ing in  the  same  way  as  other  chafers.  The 
flower  of  the  turnip  seed  is  also  infested 
by  one  of  those  universal  pests,  the  apliides. 
Fig.  360  repre.-ents  the  winged  male  of 
the  plant-louse.  Aphis  Jioris-rapa'.  which 
attacks  tlie  flowers  of  the  turnip  plant,  when 
raised  fur  the  seed.  It  is  dull  pale  green, 
dusted  with  white;  eyes,  head,  disc  of  the 
thorax  and  abdomen  varied  with  black; 
feet  black.  Fig.  361  represents  the  wingless 


*  Mr  Scott's  Letter  to  the  Ret.  C.  Gardner,  8th  March  1834. 
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female  of  the  same  plant-louse.     It  is  dull 
pale  green,  powdered  with  white ;   eyes 

Fig.  360. 


WINGED  MALE  OF  THB  TURNIP-FLOWER  PLANT- 
LOL'SK — APHIS  FLORIS-RAP.E. 


black;  feet  black. 
Fig.  361. 


"  Towards  the  end  of 
July,"  says  Mr  Cur- 
tis, "I  found  a  multi- 
tude of  these  aphides 
secreted  amongst 
the  short  flower- 
stalks  of  the  early 
white  turnip,  when 
a  few  only  of  the 
flowers  were  open. 
They  were  of  vari- 

UriNGLESS     FEMALE     OF  ''     ■  1      i         II 

THE     TCRNIP-FLGWER      ^US       SlZCS,       but     all 

PLANT-LOUSE  —  APHIS   aptei'ous  at  that  pe- 
FLORIS-RAP.E.  ri„j  .  i)y  the  middle 

of  August,  however,  they  had  increased  to 
very  large  companies,  with  a  few  winged 
epecimens."  * 

4187.  The  turnip  seed,  when  growing,  is 
seriously  injured  by  the  weevil  named CVm- 
^eroA^/ic/iMsassrwjV/s,  referred  to  in  (3299.) 
As  weevils  are  so  sensitive  as  to  fall  down, 
if  suddenly  approached,  they  may  be  easily 
collected  when  they  abound  in  the  turnip- 
flowers  left  for  seed,  by  shaking  the  stalks 
over  a  bag-net  or  cloth  ;  and  being  so  hard 
that  they  cannot  be  destroyed  by  stamp- 
ing upon  them,  they  must  be  killed,  when 
collected,  with  boiling  water  in  a  pail. 

4188.  Long  before  the  seed  is  ripe, 
small  birds  are  busy  in  shelling  it  out  of 
the  husk;  and  were  they  to  destroy  only 
what  they  consumed,  the  loss,  perhaps, 
would  not  be  great;  but  as  they  spill  a 
great  deal  more  thanthey  consume,a\vhole 
pod  is  destroyed  for  the  sake  of  one  seed. 
In  thi«  depredation  none  are  so  active  as 


the  Livaria  cannobina,  variously  deno- 
minated grey,  brown,  or  rose  linnet,  or 
rose-lintie,  one  of  the  sweetest  warblers  of 
our  woods.  There  is  no  way  of  evading 
the  attacks  of  these  active  marauders  but 
by  constant  watching  from  dawn  to  eve; 
and  the  watching  will  be  rendered  more 
eflectual  by  alleys  being  left  crossing  each 
other  when  the  bulbs  are  transplanted, 
to  allow  the  watchers  to  pass  at  pleasure  in 
various  directions  through  the  plot.  (2479.) 

4189.  The  crop  should  be  cut  down 
with  the  sickle  before  it  is  ripe,  as  the 
seed  is  very  apt  to  shake  out ;  and  the 
best  mode  of  preserving  and  winning  the 
seed  is  to  place  the  stems  in  frames  of 
wood  having  a  hollow  along  their  length, 
to  allow  the  air  to  pass  along;  and  the  stems 
placed  on  it  as  u])right  as  that  their  butt- 
ends  shall  j)roject  over  the  lower  laths  of 
the  frame,  and  above  one  another,  so  as  to 
formasort  of  thatching  of  steins.  The  upper 
part  of  the  thatching  is  filled  up  and  rounded 
with  the  smaller  stems  of  seed,  cut  oflT 
from  the  larger,  and  the  whole  is  covered 
with  straw,  and  bound  down  with  straw- 
ropes.  When  this  plan  is  not  adopted, 
the  stems  are  bound  in  sheaves,  set  up  in 
stocks  and  watched  for  some  days,  and 
then  built  in  a  stack,  which  is  thatched  with 
straw  bound  down  with  straw  ropes.  The 
seed  is  threshed  out  by  the  flail,  fig.  350, 
when  wished  to  be  disposed  of  or  used. 

4190.  A  crop  of  Swedish  turnip-seed, 
when  grown  from  the  seed,  is  considered 
good  when  it  yields  28  bushels  per  imperial 
acre;  of  yellow  turnips,  20  bushels;  and 
of  globes,  24  bushels.  When  transplanted, 
the  yield  will  perhaps  double  these  quan- 
tities. 


ON  MAKING  BUTTER  AND  CHEESE. 

411*1.  The  dairy  operations  of  a  farm  of 
mixed  husbandry  are  limited,  both  in  re- 
gard to  the  season  in  which,  and  the  quan- 
tity of  materials  by  which,  they  can  be 
prosecuted.  Until  the  calves  are  all 
weaned,  which  can  scarcely  be  before  the 
end  of  June,  (3838.)  there  is  no  milk  to 
sjiarc  to  make  into  butter  and  cheese,  but 
what  should  suHice  fur  the  inmates  of  the 
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farm-house ;  and  as  some  of  the  cows,  at 
least,  will  have  calved  4  months  before 
the  remainder  are  at  liberty  to  yield  milk 
for  the  dairy,  a  quantity  of  milk  cannot 
be  expected  from  them,  even  when  entirely 
supported  on  grass.  But  though  thus 
limited,  both  in  regard  to  time  and  milk, 
ample  opportunity  is  nevertheless  afibrded 
for  every  dairy  operation,  according  to  the 
taste  and  skill  of  the  dairy-maid.  Thus, 
butter  may  be  made  from  cream,  or  from 
the  entire  milk.  It  may  be  made  up  fresh 
for  market,  or  salted  in  kits  for  families  or 
dealers.  Cheese  may  also  be  made  from 
sweet  and  skimmed  milk,  for  the  market; 
and  any  variety  of  fancy  cheese  may  be 
made  at  a  time,  such  as  cream-cheese, 
Stilton,  Gloucester,  North  Wilts.  With  all 
these  means  at  command,  to  a  moderate 
extent,  it  is  quite  possible  for  the  dairy- 
maid to  display  as  much  skill  and  taste  in 
her  art,  on  a  farm  of  mixed  husbandry,  as 
on  a  dairy  farm ;  and  not  only  in  all  these 
respects,  but  in  the  many  forms  in  which 
milk  may  be  served  on  the  table  of  the 
fanner.  The  only  difference  in  the  opera- 
tions of  a  dairy  farm,  from  one  of  mixed 
husbandry,  is,  that  all  its  dairy  operations 
are  conducted  on  a  much  larger  scale. 

4192.  The  milk-house  and  cheese-room 
in  a  farm-house  ought  to  be  cool  and 
roomy.  To  obtain  the  former  requisite, 
tliey  should,  if  possible,  be  exposed  to  the 
N.,  from  which  the  air  should  be  of  the 
purest  description  ;  but  should  any  obstruc- 
tion exist  against  that,  the  rooms  may  face 
to  the  E.,  which  only  admits  the  sun's  rays 
early  in  the  morning,  when  they  are  com- 
paratively weak.  Besides  being  so  ex- 
posed, to  be  always  kept  cool,  the  rooms 
should  be  situated  in  a  back  jamb,  and 
not  in  the  body  of  the  house.  In  fig. 
362,  I  have  endeavoured  to  arrange  the 
milk-house  and  kitchen  pantry,  so  as  to 
stand  convenientlyin  relation  tothekitclien 
and  scullery,  where  a  is  the  kitchen,  d  the 
back  kitclienor  scullery,  in  which  are  erect- 
ed a  boiler  (!,  fur  heating  water  to  scald  the 
dairy  utensils,  a  force  pump  to  supply  cold 
water,  and  /a  sink  to  remove  the  dirty 
water  ;  k,  the  kitchen  pantry,  disconnected 
from  the  kitchen  by  a  passage  and  door; 
in,  the  milk-kouse,  having  two  windows 
facing  to  the  N.  or  E. ;  a  lock-up  closet  n  ; 
Bbelving  o,  of  stone  around ;  and  the  di- 
mensions 18|  feet  in  length,   12  feet  in 


breadth,  and  10  feet  in  height,  with  the 
walls  and  ceiling  lathed  and  plastered,  to 

Fig.  362. 


GRUlND     PLAN     OF  A  IMILK-HOVSE    IN   RELATION   TO 
THE  KITCHEN,  IN  A  FARM-HOUSE. 

keep  the  room  cool  and  free  of  damp,  that 
no  mouldiness  be  generated— the  bane 
of  a  milk-house,  certain  to  contaminate  the 
flavour  of  milk ;  and  the  floor  laid  with 
polished  pavement,  in  order  to  allow  it  to 
be  easily  and  quickly  washed  clean,  and  as 
quickly  dried. 

4193.  Fig.  363  is  the  plan  of  the  cheese- 
room,    situated    immediately   above   the 
milk-house    and    kitchen-pantry    in    fig. 
362,  and  in  which  k  is  the  stair  from  the 
Fig.  363. 


PLAN  OF  CHBESK-ROOM,  &C.,  FOR  A  FARM-HOUSE. 
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kitchen  to  tlie  passage  ^,  from  wliicli  the 
cheesc-rooin  h  is  entereil.  This  room  is  pro- 
vided with  three  windows,  facini,'  either  X. 
or  E.,  with  broad  wood  shelving'  m,  all 
round,  for  theacconiniodation  of  thecheeses 
in  their  various  stages  to  maturity,  in 
which  tlie  wood-flooring  should  be  made 
to  assist.  The  walls  and  ceiling  should  be 
latlied  and  plastered.  The  lower  halves 
of  the  windows  should  be  proviiled  with 
Venetian  shutters  outside  of  the  glass- 
sashes,  to  regulate  the  air  into  the  room 
when  the  windows  are  o[)ened.  This 
cheese-room  is  29  feet  in  length,  12  feet 
in  width,  and  9  feet  in  height.  The  letter 
I  indicates  a  stair  to  a  garret  above,  for 
containing  lumber;  but  should  it  be  desired 
to  give  a  loftier  height  than  9  feet  to  the 
ceiling,  the  part  of  the  garret  above  the 
cheese-room  might  be  dispensed  with,  and 
a  lathed  and  plastered  ceiling  carried  up  to 
the  roof  of  the  house. 

4104.  The  utensils  with  which  a  dairy 
should  be  supplied  comprise  a  large  num- 
ber of  articles  of  simple  construction.  The 
milk-dislws  are  composed  of  stoneware, 
glass,  wood,  metal,  and  stone.  The  stone- 
ware consists  of  common  ware  and  Wedge- 
wood  ;  the  wooden  of  cooper-work  ;  the 
metal  of  block-tin  and  of  zinc ;  the  stone 
of  sandstone,  pavement,  and  marble  po- 
lished. Besides  these  simple  elements,  a 
combination  of  materials  are  used,  as, 
wooden  vessels  lined  with  block-tin  and 
zinc,  and  German  cast-iron  lined  with 
porcelain.  Of  all  these,  the  stone  and 
wooden  ones  lined  with  metal  are  station- 
ary, and  the  others  movable.  The  form  of 
•ill  milk-dishes  should  be  broad  and  shal- 
low, for  the  j>urpose  of  exposing  a  large 
surface  with  a  shallow  depth  of  milk,  to 
facilitate  the  disengagement  of  its  several 
parts.  A  diflerence  in  opinion  exists, 
which  of  those  substances  have  the  great- 
est influence  in  disengaging  the  largest 
quantity  of  cream  from  the  milk.  But, 
indeiioiidcntly  of  the  quantity  of  cream, 
other  circumstances  determine  the  choice 
of  milk-dishes.  Wooden  ones  retpiire 
much  labour  to  keep  them  thoroughly 
clean,  and  are  the  least  liable  to  be 
injured  in  the  use.  Metal  ones  also 
require  much  cleansing,  and  are  liable  to 
be  bruised.  Stoneware  is  easily  frangible, 
though  very  easily  cleansed.  CJlass  is  as 
easily  cleansed,and  perhaps  more  frangible. 


4195.  Common  stoneware  milk-dishes 
are  brown  outside  and  glazed  yelh>w  in- 
side, of  ro\ind  form,  tapering  to  the  bot- 
tom, and  without  a  mouth  to  pour  the  milk 
by.  When  15  inches  in  diameter,  and  4 
inches  deep,  inside  measure,  they  cost  9d, 
each.  They  are  easily  cleaned  and  broken, 
and  the  glazing  is  not  durable. 

4196.  Fig.  364  represents  a  milk-dish 

Fig.  364. 


WEDGEWOOD-WARK  MILK-DISH. 

of  white  Wedge  wood  ware,  of  an  oval  form, 
16  inches  long,  and  3  inches  deep,  inside 
measure,  with  a  mouth.  This  ware  is  hard, 
not  easily  broken,  the  glazing  durable,  and 
easily  cleaned.  A  dish  of  this  size  costs  6s. 
Wedgewood,  or  white  ware,  is  also  made 
of  the  form  of  the  wooden  one  of  cooper- 
work,  fig.  366,  with  the  adilition  of  two 
handles  to  lift  the  vessel  by. 

4197.  Fig.  365  represents  a  milk-dish 
Fig.  365. 


ORL£.:-<   v.L.i.-.^  .uii.K-j.iMi. 

made  of  light  green-coloured  glass,  of  a 
circular  form,  16  inches  in  diameter,  and 
4  inches  deep,  and  with  a  mouth.  It  is 
easily  cleaned,  and  easily  broken,  if  care- 
lessly handled.  The  cost  of  a  dish  of  this 
size  is  4s.  6d.  Glass  milk-dishes  were  first 
introduced  to  public  notice  a  few  years 
ago.  by  the  celebrated  glass  manufacturer, 
Mr  Pellat,  of  London,  and  are  now  manu- 
factured by  various  makers. 


MAKING  BUTTER  AND  CHEESE. 


271 


4198.  Fig.  366  represents  tlie  common     tain  from  2  to  3  inches  of  milk.     When 
wooden  milk-dish,  made  of  cooper-work,     made  of  wood  lined  with  zinc,  block-tin. 

Fig.  366.  Fig.  368. 


WOODEN  MILK-DISH. 


composed  of  staves  of  oak  and  flat  hoops 
of  iron,  and  without  a  mouth.  It  is  made 
16  inches  in  diameter,  and  4  inches  deep, 
inside  measure;  and  costs  2s.  each.  This 
is  the  most  durable  of  milk-dishes,  though 
it  requires  much  scrubbing  when  in  use  to 
keep  it  clean,  and  the  iron  hoops  bright, 
which  they  should  always  be. 

4199.  Fig.  367  represents  a  milk-dish 
made  of  zinc,  of  a  circular  form,  18  inches 

Fig.  367. 


ZINC  MILK-DISH. 


in  diameter,  and  3  inches  deep,  provided 
with  a  mouth,  and  costs,  of  this  size,  2s. 
each,  the  price  varying  3d.,  more  or  less, 
for  every  inch  in  the  diameter.  It  requires 
much  cleansing,  and  is  apt  to  be  bruised, 
though  not  easily  broken. 

4200.  These  are  all  movable  dishes  :  a 
fixed  one  is  represented  by  fig.  368,  made 
of  stone— sandstone,  slate,  or  marble — 
the  last  being  the  best  material,  being 
cool,  cleanly,  and  handsome.  An  orifice 
is  made  in  the  bottom,  at  the  near  side, 
through  which  the  milk  runs  out  of  the 
cooler,  as  also  the  water  which  has  been 
used  to  wash  it  clean.  The  dimensions 
may  be  made  at  pleasure,  3  feet  lono-  and 
2  feet  broad  being  a  good  size ;  but  the 
depth  should  not  exceed  4  inches,  to  cou- 


A  FIXED  MILK-COOLER  OF  MARBLE,  OR  OF  WOOD 
LINED  WITH  METAL. 

tin,  or  lead,  the  form  is  the  same  as  this. 
The  sandstone  and  marble  ones,  as  a,  fig. 
368,  are  each  hewn  out  of  single  blocks  and 
polished,  and  placed  upon  upright  slabs ; 
and  the  wooden  ones,  which  support  the 
metallic  lining,  are  framed  along  the  walls 
of  the  milk-house,  and  subdivided  into 
separate  coolers.  It  is  only  in  large  dairies 
that  these  fixed  coolers  are  used. 

4201.  Dr  Taylor  has  these  observations 
in  regard  to  the  use  of  vessels  made  of  zinc 
for  dairy  purposes  : — •'  Zinc  has  been  lately 
used  in  making  utensils  for  holding  milk 
during  the  separation  of  cream.  It  is  pro- 
bable that  some  of  the  lactate  of  zinc  is 
here  formed,  as  well  as  a  combination  of 
the  oxide  of  zinc  with  casein.  I  have 
been  informed  that  milk  and  cream,  which 
were  allowed  to  stand  in  such  vessels,  have 
given  rise  to  nausea  and  vomiting.  This 
practice  would  not  be  allowed  under  a  pro- 
per system  of  medical  police.  When  an 
acid  liquid  has  been  placed  in  a  zinc  vessel, 
there  is  a  strong  chemical  action,  and  the 
liquid  becomes  invariably  impregnated 
with  a  salt  of  zinc.  A  cider  merchant 
kept  for  three  months  a  quantity  of  cider 
in  vessels  made  of  zinc.  It  was  observed 
that  the  liquid  had  then  acquired  an  acrid 
and  styptic  taste.  On  analysis,  it  was 
found  to  contain  a  large  quantitv  of  acetate 
of  zinc.  It  had,  therefore,  become  de- 
cidedly poisonous.''  Milk  kept  in  zinc 
vessels  until  it  becomes  sour,  would,  I  have 
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no  floubt,  produce  a  similar  poison.  "When 
milk  is  so  delicate  a  fluid,  and  so  easily 
aflTectod  by  any  deleterious  substances, 
great  caution  ought  to  be  practised  in  using 
any  metallic  vessels  in  the  dairy  which 
might  possibly  injure  its  quality. 

4202.  Besides  the  substance  of  the  ves- 
sels containing  milk  causing  it  injury  by 
direct  action,  milk  is  aflected  by  the  poisons 
taken  by  animals,  being  absorbed  into  their 
lacteal  system.  "  It  is  generally  admitted 
that  milk  may  become  poisoned  when  the 
cow  feeds  upoii  kt/sop,  Gratiola  officinalis^ 
and  spurge,  Euphorbiiim  peplus^  and  other 
irritant  vegetables ;  and  this  form  of 
poisoning  is  well  known  to  occur  in  other 
cases  in  which  the  cause  is  not  so  apparent. 
A  patient  was  advised  by  his  medical 
attendant  to  drink  the  milk  of  a  cow  fed 
on  hemlock,  Coniiim  macidatum.  The 
animal  became  emaciated,  lost  its  milk, 
and,  fortunately  for  the  patient,  died  from 
the  effects  of  the  poison,  or  it  is  not  im- 
probable that  he  might  have  fallen  a  vic- 
tim to  this  plan  of  treatment.  Milk  also 
easily  undergoes  changes  according  to 
the  food  of  the  animal.  It  is  ren- 
dered bitter  when  the  cow  feeds  on  worm- 
wood, Artemesia  absinthium ;  on  sow- 
thistle,  Sonchus  alpinus;  the  leaves  of  the 
artichoke,  Cynara  scoh/mus ;  and  its  taste 
is  affected  by  the  cabbage,  carrot,  and  all 
strong  smelling  plants,  and  the  effects  ex- 
tend to  butter,  cheese,  and  all  articles  of 
food  prepared  with  milk.'' 

4203.  But  all  the  effects  of  poisoning 
may  be  produced  by  milk  without  the 
cow  being  apparently  affected  by  the  pas- 
ture. "  In  some  extensive  districts  of 
North  America,  to  the  west  of  the  Alle- 
ghanics,  the  herbage  has  no  injurious  effect 
upon  the  animals  which  are  there  pastured, 
but  their  milk  and  flesh,  when  used  as  food, 
are  poisonous  to  man.  The  disease  pro- 
duced by  the  use  of  the  flesh  and  milk  of 
animals  fed  in  those  districts,  is  known 
underthe  nameof  milk-sickness  ortreniLlcs. 
On  account  of  the  prevalence  of  this 
malady  in  a  particular  locality,  which  is 
generally  strictly  circumscribed,  the  early 
emigrants  were  often  compelled  to  seek 
another ;  and  those  who  now  venture 
within  the  boundaries  of  an  infected  dis- 


trict are  constrained,  as  a  condition  of 
their  residence,  to  abstain  from  the  flesh  of 
the  cattle  living  within  the  same  limits,  aa 
well  as  from  the  milk  and  its  preparations. 
The  inhabitants,  with  a  recklessness  of 
human  life  which  seems  incredible,  carry 
the  butter  and  cheese  which  thev  them- 
selves dare  not  eat,  to  the  markets  of  the 
towns  west  of  the  AUeghanies,  and  thus 
there  are  frequently  produced  symptoms 
of  poisoning,  and  even  death,  for  which  the 
medical  attendant  cannot  account.  It  is 
also  stated  that  the  cattle  from  these  dis- 
tricts are  sent  for  sale  in  great  droves  over 
the  mountains  ;  but,  in  order  to  deceive  the 
buyers  as  to  the  place  whence  they  come, 
they  bring  them  to  Xew  York  by  a  south- 
ern route,  and  style  them  '  southern  cattle.' 
The  flesh  of  these  animals  produces,  in 
those  who  make  use  of  it,  symptoms  of 
aggravated  cholera  morbus.  The  viscera 
of  the  animals  are  often  found  diseased, 
and  the  livers  almost  universally  so. 
Owing  to  the  symptoms  which  have  fol- 
lowed the  use  of  the  beef  and  cheese  thus 
poisoned,  the  American  government  caused 
a  medical  inquiry  to  be  instituted  into  the 
matter,  with  a  view  to  prohibit  the  sale." 

4204.  But  farther  still,  the  milk  of  the 
mother  may  become  a  medium  for  the 
transmission  of  poison.  "  Two  ewes  were 
bitten  by  a  rabid  dog.  Rabies  aj)peared 
in  them  about  six  weeks  after  the  bite,  and 
they  were  killed.  One  had  two  lamb-s, 
the  other  one.  At  first  they  were  i>er- 
mitted  to  suckle.  The  lambs  were  subse- 
quently attacked  with  rabies,  and  were 
then  killed.  It  ai>j)ears  highly  j)robable 
that  they  received  the  poison  through  the 
milk,  because  they  were  removed  from  the 
ewes  a  month  before  these  became  affected ; 
there  was  no  mark  of  their  hsviug  been 
bitten,  nor  is  it  j)roved  that  a  sheep  crin  com- 
municate the  poison  by  a  bite,  either  before 
or  after  it  has  been  attacked  with  rabies."* 

420.'5.  Another  utensil  required  for  the 
use  of  the  milk  is  a  milk  sieve,  fig.  .3GJ>, 
which  consists  of  a  bowl  of  wood  formed 
of  plane-tree,  having  an  orifice  in  the  bot- 
tom, which  is  covered  with  wire  gauze,  in 
order  to  detain  the  hairs, on  letting  the  milk 
pass  through  it,  that  may  have  fallen  into 
the  milking-pails  from  the  cows  in  the  act 


•  Taylor  On  Poitom,  p.  499,561,  563,  and  823. 
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of  being  milked,  (2245.)     The  gauze  is 
commonly  made  of  brass-wire,  and,  when 

Fig.  369. 


THE  MILK-SIEVE. 

keptbright,^swersthe  purpose  ;  but  silver 
wire  is  much  less  likely  to  become  cor- 
roded by  us^.  Such  a  sieve,  9  inches  in 
diameter,  with  brass  wire  gauze,  costs 
Is.  3d. 

4206.  The  creaming  dish,  fig.  370,  made 
Fi?.  370. 


THE  CREAM-SKIMMER. 


of  stoneware,  is  called  the  skimmer  or 
creamer,  for  taking  the  cream  off  the  milk. 
It  is  thin,  circular,  broad  and  shallow, 
having  on  the  near  side  a  smooth  edge  to 
pass  easily  between  the  cream  and  the 
milk,  and  at  the  upper  side,  an  indentation 
for  the  thumb  of  the  right  hand  to  rest  in, 
and  a  mouth  on  the  right  side  to  pour  out 
the  cream  by  into  any  vessel.  At  the 
bottom  are  a  number  of  small  holes  to. 
allow  the  milk  to  pass  through  and  leave 
the  cream  pure  and  thick  in  the  skimmer. 
Such  a  skimmer  costs  Is. 

4207.  The  cream,  until  it  is  churned,  is 
kept  in  a  jar  of  stoneware,  as  in  fig.  371, 
about  18  inches  in  height,  and  10  inches  in 
diameter,  provided  with  a  movable  top, 
having  an  opening  in  its  centre,  covered 
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with  muslin  to  keep  out  dust  and  let  in 
Fig.  371.  air.       Such  a  jar 

costs  8s.  to  10s. 

4208.  Unless 
the  milk-house  is 
kept  thoroiuildy 
clean,  in  its  wails, 
floors,  andshelves, 
>  the  milk  will  soon 
become  tainted; 
and,  to  keep  them 
clean,  the  floors 
and  shelves  should 
be  made  of  mate- 
rials easily  and 
quickly  cleansed. 
Shelving  is  most- 
3  ly  made  of  wood, 
^^^^  and  flooring  of 
pavement  or  brick. 
Wooden  shelves 
THK  CREAM-JAR.  ^rc  casily  cleaned, 
but  are  too  warm  in  summer.  Stone 
ones  are  better,  but  must  be  polished^ 
otherwise  they  cannot  be  cleaned,  without 
being  rubbed  with  sandstone.  Marble 
shelving  is  the  best  for  coolness  and  clean- 
liness, and  is  not  very  expensive.  Po- 
lished pavement  makes  a  more  durable, 
easier  cleaned,  and  cooler  floor  than  brick. 
Ample  means  of  ventilation  are  required 
in  a  dairy ;  the  object,  however,  not 
being  so  much  a  constant  change  or 
a  larger  quantity  of  air,  as  an  equality 
of  temperature  throughout  summer  and 
winter.  To  obtain  this,  the  win- 
dows, which  face  N.  or  E.,  should  not 
be  opened  when  the  temperature  of  the 
air  is  above  or  below  the  proper  one, 
which  may  be  stated  at  50°  Fahrenheit, 
and  to  ascertain  which  a  thermometer 
ought  always  to  be  suspended  within  the 
milk-house.  The  milk-house  should  be 
thoroughly  drr/;  the  least  dampness  in  the 
walls  and  floor  will  emanate  a  heavy 
fungus-like  odour,  very  detrimental  to  the 
flavour  of  milk  and  its  preparations.  All 
the  utensils  should  be  kept  thoroughly 
clean,  and  exposed  to  and  dried  in  the 
open  air.  Some  dairymaids  are  so  care- 
less in  this  respect,  that  I  have  seen  seams 
of  green  and  yellow  rancid  butter  lurking 
in  the  corners  and  angles  of  churns,  and  a 
heavy  smell  of  dirty  woollen  rags  emanat- 
ing from  the  newly  washed  wooden  utensils. 
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However  effectual  woollen  scrubbers  may 
be  in  removing  tlie  grca.sines3  of  milk  arnl 
butter  on  wooden  articles,  tliey  should 
never  be  employed  in  a  dairy,  and  only 
coarse  linens,  wliicli  should  be  washed 
clean  in  hot  water  without  soap,  and  dried 
in  the  air.  All  the  vessels  should  be 
quickly  dried  with  linen  cloths,  that  no 
feeling  of  clamminess  be  left  on  tlicm,  and 
then  exposed  to  the  air.  In  washing 
stoneware  dishes,  they  should  not  be  dried 
at  that  time,  but  set  past  singly  to  drip 
and  dry;  and  rubbed  bright  with  a  dry 
linen  cloth  when  about  to  be  used.  If 
dried  and  set  into  one  another,  after  being 
washed,  they  will  become  clammy.  The 
great  objection  to  using  stone  milk- 
coolers  is  the  difticnlty  of  drying  them 
thoroughly  before  being  again  used,  an 
objection  which  does  not  apply  to  marble. 
No  milk-house  should  be  so  situated  as  to 
admit  the  steam  arising  from  the  boiler, 
which  supplies  hot  water  for  washing  the 
various  utensils;  nor  should  the  groiind 
before  its  windows  contain  receptacles  for 
filth  and  dust,  but  be  laid  out  in  grass,  with 
a  few  eA'ergreeus.  It  is  said  that  the 
odour  of  the  blossom  of  the  common  elder, 
Samhiicus  nigra,  keeps  off  flies  in  sum- 
mer; but  I  have  also  heard  it  stated,  that 
the  same  powerful  odour  affects  the  taste 
of  the  milk. 

4209.  Milk. — The  articles  which  engage 
the  dairymaid's  attention  within  the 
dairy  are  milk,  butter,  and  cheese;  and, 
first,  as  to  milk.  On  treating  the  milking 
of  cows,  I  have  said  that  the  milk  is  drawn 
from  the  cow  into  a  pail  (2245,)  the  most 
convenient  form  of  which  is  given  in  fig. 
197,  and  the  size  may  suit  the  i)leasure 
of  the  dairymaid.  The  milk,  on  being 
drawn  from  the  cows,  is  put  into  a  tub, 
and  left  to  cool ;  but  not  to  become  so  cold 
or  stand  so  long  as  to  separate  the  cream. 
The  tub  should  be  placed  in  the  air,  and 
out  of  reach  of  animals,  such  as  cats  and 
dogs.  After  it  has  cooled,  the  milk  is 
passed  through  the  milk-sieve,  fig.  3G9, 
into  the  milk-dishes,  and  as  much  only  is 
put  into  each  dish  as  not  to  exceed  2 
inches  in  depth.  To  know  at  once  the  ago 
of  milk  in  the  dishes,  one  mark  or  score 
should  be  made  with  chalk  on  the  dishes  just 
filled,  to  show  that  they  contain  the  last 
drawn  milk ;  a  second  mark  is  made,  at 
the  same  time,  on  the  dishes  containing 


the  milking  before  this;  and  a  third  put 
on  the  dishes  containing  the  milk  drawn 
before  the  second  milking,  and  which 
contain  the  third  milking,  or  oldest  milk. 
If  the  cows  are  milked  three  times  a-day, 
when  the  first  mark  is  put  on  the  dishes 
of  the  evening  milking,  those  containing 
the  morning  milking  of  the  same  day  will 
have  3  marks,  to  indicate  that  the  milk 
was  from  the  third  milking  previous,  and 
the  dishes  of  the  mid-day  or  second  milk- 
ing will  have  2  marks.  At  every  milking 
every  utensil  used  should  be  thoroughly 
cleaned,  and  set  past  dry,  ready  for  use 
when  required. 

4210.  It  is  always  satisfactory  to  know 
the  quantity  of  milk  obtained  from  each 
milking  of  the  cows.  When  the  number 
of  cows  is  large,  it  may  be  troublesome 
to  measure  all  the  milk  with  a  small  mea- 
sure, such  as  a  quart;  and  when  much 
trouble  is  imposed  on  the  dairymaid,  the 
probability  is  that  the  ascertaining  of  the 
quantity  will  be  regarded  a  trifling  matter, 
and  the  quantity  will  be  gues.'-ed.  A 
rapid  way  of  ascertaining  the  quantity  in 
any  commonly  ut^ed  vessel,  is  to  have  a 
stick  with  marks  upon  it,  each  indicative 
of  a  quart,  in  the  depth  of  the  vessel  used. 
When  the  vessel  is  a  tub,  the  contents 
may  thus  be  very  easily  ascertained  by 
gauging  it  with  the  stick,  and  a  stick  may 
also  be  made  to  gauge  the  contents  in  quart 
of  any  irregularly  shaped  vessel,  by  ha>  ing 
the  marks  on  it  placed  nearer  or  farther 
asunder,  according  to  the  form  of  the 
vessel. 

4211.  The  next  business  of  the  dairy- 
maid, as  regards  the  milk,  is  to  take  the 
creinii  oft'  it.  In  ordinary  weather  in 
summer,  the  cream  should  not  be  allow- 
ed to  remain  longer  on  the  milk  than  3 
milkings  ;  that  is,  when  a  fresh  milking  is 
brought  in,  the  cream  should  be  taken  off 
the  dishes  which  already  have  3  marks, 
when  the  milk  will  be  20  or  22  hours  old. 
But  should  the  weather  be  unusually 
warm,  the  milk  should  not  be  allowed  to 
be  more  than  18  hours  old — that  is,  in  the 
dishes  having  2  marks — before  the  cream 
is  taken  oft'  it.  As  an  example  of  ordinary 
routine,  the  cream  of  the  previous  mid- 
day's milk  should  be  taken  ofl"  in  the 
morning,  and  at  mid-day  the  milk  of  the 
previous  evening  should  be  creamed,  and 
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so  on ;  but  when  the  weatlier  proves  very 
warm,  the  creaming  should  be  anticipated 
by  one  meal,  and  taken  off  the  two  oldest 
meals  at  onetime;  and  in  tliis  way  all  the 
cream  that  can  be  got  is  taken  off  every 
18  hours.  The  reason  for  using  this  anti- 
cipation in  taking  off  the  cream  is,  that 
the  milk  should  on  no  account  be  allowed 
to  t-urn  sour  before  the  cream  is  taken  off, 
because  the  cream  off  sour  milk  always 
makes  bad  butter.  Let  sweet  cream  be- 
come ever  so  sour  after  having  been  taken 
off  sweet  milk,  and  no  harm  will  accrue 
to  the  butter.  Not  that  sour  cream  off 
sour  milk  is  useless,  or  really  deleterious, 
as  it  may  be  eaten  with  relish  by  itself, 
as  a  dessert,  or  with  oatmeal  porridge. 
The  cream  is  skimmed  oft'  milk  with  the 
skimmer  or  creamer,  fig.  370.  There  is 
no  other  way  of  taking  cream  off  dishes 
but  with  a  skimmer;  but  in  stationary 
coolers  of  metal  or  of  stone,  a  spigot  is 
drawn  half  out  from  a  hole  in  the  bottom, 
on  the  near  side,  throHirh  which  the  milk 
runs  slowly  into  a  vessel  below,  and  leaves 
the  cream  on  the  bottom  of  the  cooler — 
and  this  manner  of  separating  the  cream 
from  the  milk  is  quite  effectual ;  but,  of 
course,  the  skimmer  may  he  used  for  cream- 
ing the  milk  in  coolers,  as  well  as  in  dishes. 
The  cream  when  taken  off  the  milk  is  put 
into  the  cream  jar,  fig.  371,  in  which  it 
nccumulates  until  churned  into  butter. 
Every  time  a  new  portion  of  cream  is  put 
into  the  jar,  its  entire  contents  should  be 
stirred,  in  order  to  mix  the  difierent  por- 
tions of  cream  into  a  uniform  mass.  The 
stirring  is  usually  done  with  a  stick  kept 
for  the  purpose,  but  spoons  of  Wedgewood 
ware  or  of  wood,  or  of  bone,  are  made  for 
doing  it.  The  cream  soon  becomes  sour 
in  the  jar,  and  it  should  not  be  kept  too 
long,  as  it  is  apt  to  contract  a  bitter  taste. 
Twice  a-week  the  contents  of  the  jar  should 
be  made  into  butter,  however  little  the 
quantity  may  be  at  a  time.  The  skimmed 
milk  is  put  into  a  tub  and  made  into 
cheese ;  but  if  a  cheese  is  only  made  at 
every  other  churning,  the  skimmed  milk 
to  be  kept  for  the  cheese  should  be  scalded 
on  the  fire  before  it  is  put  into  the  tub. 

4212.  Churns. — The  various  forms  of 
churns  may  be  classed  under  four  kinds : 
— Those  in  which  both  the  fluid  and  the 
containing  vessel,  with  its  agitators,  are 
iu  rotative  motion ;  those  in  which  the 


containing  vessel  is  at  rest,  and  the  agita- 
tors in  rotative  motion  horiz(mtally  ;  those 
in  which  the  containing  vessel  is  at  rest, 
and  the  agitators  in  rotative  motion  verti- 
cally; and  those  wherein  the  containing 
vessel  is  at  rest,  and  the  agitator  having  a 
rectilineal  vertical  motion. 

4213.  Of  the  varieties  of  churns,  it  is 
only  necessary  to  mention  those  in  most 
common  use.  The  old-fashioned  upright 
plunge  churn,  belonging  to  the  fourth  of 
the  classes  mentioned  above,  when  worked 
by  the  hand,  is  now  chiefly  confined  to  the 
use  of  small  farmers  and  cottars;  but  when 
inanimate  power  is  employed  to  move  it, 
it  is  used  by  many  extensive  dairy  far- 
mers. The  barrel-churn,  which  belongs 
to  the  fir.st  class  referred  to  above,  and 
which  was  so  much  in  vogue  upwards  of 
twenty  years  ago,  is  now  disused.  It  has 
been  superseded  by  the  box-churn,  whose 
agitators  move  vertically,  and  which  be- 
longs to  the  third  class  mentioned  above. 
One  seldom  sees  the  box-churn  with  hori- 
zontal agitators,  which  belongs  to  the  se- 
cond class  referred  to  above — and  it  may  be 
concluded  that  it  is  not  convenient  for  use 
by  the  hand;  and  when  used  at  all,  it  is  so 
in  town-dairies,  where  it  isdriven  by  power. 

4214.  Tahle-churn. — In  the  class  just 
mentioned  stands  the  table-churn,  remark- 
able for  its  elegance  and  cleanliness;  and, 
being  adapted  for  the  lighter  purposes 
of  the  butter-daiiy,  I  have  considered 
it  as  deserving  a  place  here.  This  uten- 
sil is  represented  in  fig.  372,  in  per- 
spective, in  the  most  improved  form,  with 
outer  case  to  contain  hot  or  cold  water. 
The  chief  part  of  this  utensil  is  the 
Wedgewood  receptacle  a,  formed  of  the 
finest  and  strongest  white  glazed  ware  of 
that  manufacture:  they  are  of  various 
sizes,  from  1  to  4  gallons  capacity;  it  is 
furnished  with  a  varnished  wooden  cover 
b.  The  outer  case  c  is  made  of  sheet  zinc 
or  of  tin  plate:  it  is  2  inches  wider  than 
the  churn,  furnished  with  handles  c,  and 
two  ears  to  which  the  iron  cross-bar  e  is 
attached  by  two  thumb-screws  e  and  </, 
serving  to  secure  the  cover  to  the  top  of 
the  vessel.  A  brass  socket  /  is  fixeil  in 
the  cover,  and  an  iron  spindle,  armed  with 
three  vanes,  is  fitted  to  turn  in  the  socket; 
a  wooden  pulley  is  usually  placed  in  the 
position  of  the  wheel  g  on  the  top  of  the 
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-spindle,  and,  when  secured  there,  it  holds 

the  spindle  and  cover  in  constant  counec- 

Fie.  372. 


THE  WEDGKWOOD  TA3LE-CH fRV. 

tion.  Tlie  coninion  drill-bow  is  the  usual 
medium  of  power,  the  striiiir  of  whidi  be- 
ing held  in  teusion  by  tiie  ehij;ticity  of  the 
steel-back  or  bow,  any  nioveulent  back- 
ward or  forward  of  the  instrument  will 
cause  the  pulley  and  spindle  to  revolve, 
and  the  movements  are  ctlected  by  iij']»ly- 
ing  the  hand  to  the  handle  of  the  drill- 
bow.  When  the  cover  and  sjnndle  have 
been  secured  by  the  screws  e  d,  and  the 
bow-string  applied  as  above,  which  is 
effected  by  bending  the  bow  until  the 
string  is  sufficiently  relaxed  to  allow  of  its 
being  laid  once  round  the  pulley,  the  bow 
is  then  allowed  to  expand,  and  the  opera- 
tion proceeds.  The  drill-bow  motion  is 
admirably  adapted  to  reversing  the  motion 
of  the  pulley  ;  for,  in  pushing  the  bow  for- 
ward by  the  hand,  tiic  agitator  will  be 
made  to  revolve  2  or  3  times,  the  number 
being  in  the  proportion  of  the  length  of 
the  string  to  the  circumference  of  the 
pulley ;  and  in  drawing  them  back  the 
aame  number  of  revolutions  will  be  per- 
formed in  the  opposite  direction,  and  so 
on  till  the  process  is  completed.  Fig.  373 
is  a  view  of  the  agitator:  ana  are  the 
Tanes  of  strong  tin-plates  witii  perfora- 
tions, b  is  that  part  of  the  spindle  that 
turns  within  the  socket,  and  c  that  on 
which  the  pulley  is  fastened.     The  drili- 
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bow  being  rather  an  awkward  medium  of 
l)ower,  especially  in  non-mechaniral  hands, 
Fig.  373.  an  attempt  has  \>eon  made 
to  substitute  for  it,  the 
common  winch  -  handle 
turning  vertically.  This 
arranirement  is  exhibited 
in  fii'.  372,  where  /i  is  a 
tootii-bevelled  wheel,  on 
the  axle  of  wliich  the 
handle  i  is  fixed  ;  and  it 
works  into  the  bevelled 
wheel  p  fixed  on  the  top 
of  the  agitator  spindle  /, 
in  the  place  formerly  oc- 
cupied by  the  pulley  :  the 
two  standards  /  /  being 
fixed  on  the  cover  I,  to 
carry  the  axle  of  the  wlicel  h.  By  this  ar- 
rangement, two  turns  of  the  handle  i  pro- 
duces the  same  result  in  the  agitator  as  was 
done  by  one  stroke  of  the  bow  ;  and  the 
motion  of  the  handle  being  reversed  at 
every  second  revolution,  the  ultimate  effect 
is  the  same  as  before,  and  the  manual  ope- 
ration is  more  easily  eftectetl  in  the  one 
case  than  in  the  other.  On  being  used,  all 
the  parts  of  the  churn  should  be  taken 
asunder  and  cleansed. 

4215.  It  is  well  known  that  a  certain 
elevation  of  temperature  is  acquired  by 
the  fluid  in  the  process  of  butter-making, 
and  that  the  process  is  accelerated  by  pro- 
ducing this  temjierature  artificially,  from 
the  application  of  heated  water.  For  this 
purpose  water  is  applied  externally  to  the 
vessels  ccmtaining  the  milk  and  cream, 
and  not  in  mixture  with  them.  Fig.  372 
exhibits  the  application  of  this  process  to 
the  utensil  now  under  consideration,  where 
c  is  the  water-case  formetl  of  tin-plate, 
zinc,  or  of  wood,  at  the  bottom  of  which 
is  fixed  a  circular  stand  to  place  the  re- 
cej)tacle  a  upon,  that  the  water  may  be 
under  as  well  as  around  the  receptacle. 
Wood,  from  its  non-conducting  quality,  is 
perhaps  better  adapted  than  any  metal  for 
a  water-case.  Water  brought  to  the  pro- 
per temperature  is  poured  into  the  epace 
between  the  case  and  the  retaining  vessel, 
and  if  found  necessary  to  increase  or  di- 
minish the  temperature,  part  of  the  con- 
tained water  is  drawn  ofl' below  by  a  spigot, 
and  hot  or  cold  added  to  restore  the  requi- 
site degree  of  heat.  Experience  seems  to 
point  out,  that,  in  operating  on  the  large 
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scale  in  wooden  vessels,  no  extraneous  heat 
is  required,  the  naturally  acquired  heat 
appears  to  be  sufficient;  especially  if  aided 
in  winter  by  the  admixture  of  a  small 
quantity  of  moderately  heated  water,  and 
the  non-conducting  quality  of  the  wooden 
vessel  retains  it ;  whereas  the  stoneware 
vessel  will  be  continually  abstracting  heat, 
and  giving  it  oft'  by  radiation,  if  not  sur- 
rounded by  a  medium  of  equal  temperature. 

4216.  Box  hand-churn. — Fig.  374  re- 
presents one  18  inches  in  length,  11  inches 
Fig.  374. 


THE  BOX  HAND-CHURN. 


in  width,  and  20  inches  in  depth,  inside 
measure.  Birch  or  plane-tree  are  the  best 
materials  for  the  purpose,  and  it  requires  to 
be  very  carefully  joined  so  as  to  be  water- 
tight. It  is  of  very  small  moment  whether 
the  bottom  is  formed  to  the  circle  of  the 
agitator,  or  remains  flat  in  as  far  as  the 
production  of  butter  is  to  be  considered  ; 
but  for  the  process  of  cleansing,  the  curved 
bottom  will  present  some  advantages. 
A   cover  of  the  same  material  is  fitted 


Fig.  375. 


THE  AGITATOR  OF  THE  BOX 
HAND-CHURN. 


close  in  the 
top  of  the  box, 
with  conve- 
nient handles. 
The  agitator, 
fig.  375,  is  of 
the  usual  form: 
the  dimensions 
of  its  parts  are 
unimportant, 
except  that 
they  have  suffi- 
cient strength, 
and       present 


sufficient  surface  to  produce  the  requisite 
degree  of  agitation  in  the  fluid.  The  two 
pairs  of  arms  are  half-lapped  at  the  centre, 
and  the  cross-bars  mortised  into  them;  the 
dimensions  in  length  and  breadth  being 
such  as  to  allow  it  to  move  with  freedom 
Avithin  the  box.  At  the  centre,  a  perfora- 
tion is  made  through  the  sides  to  admit 
the  iron  spindle,  Avhich,  at  this  part,  is  a 
square  bar,  fitting  neatly  into  socket-plates 
of  iron  let  into  the  agitator  on  each  side, 
as  seen  in  the  figure  at  a.  The  winch- 
handle/,  fig.  37.5,  is  shipped,  when  in  work, 
on  the  near  end  of  the  spindle  u])on  a 
square  stud.  In  rigging  this  apparatus, 
the  agitator  is  placed  within  the  box,  and 
the  spindle  is  pushed  through  the  outer 
bush  and  the  agitator,  until  its  two  jour- 
nals rest  in  the  bushes;  a  coupling-ring 
is  then  screwed  on  to  the  outer  bush,  until 
the  spindle  with  the  agitator  just  turns 
round  with  freedom  in  the  bushes.  To 
prevent  the  ring  from  turning  round  by 
the  motion  of  the  spindle,  a  smooth  ring 
or  washer  of  steel  may  be  interposed  be- 
tween the  collar  and  the  brass  ring.  Vari- 
ous other  modes  of  securing  the  spindle 
are  employed,  but  in  all  the  object  is  to 
prevent  leakage  at  the  bush.  To  prevent 
taint  from  galvanic  influence,  also,  it  is  not 
uncommon  to  apply  bone  or  other  animal 
substance  for  the  bushes.  This  form  of 
churn  may  be  enlarged  to  any  dimensions 
to  suit  hand  labour  or  power;  and  the  only 
modification  I  have  seen  of  its  construc- 
tion, when  on  a  large  scale,  is  the  inser- 
tion of  the  bars  of  one  of  the  pairs  of  arms 
along  instead  of  across  the  arms. 

4217.  Butter. — On  converting  cream 
into  butter,  the  first  act  is  to  put  the  churn 
into  a  proper  state.  It  is  assumed  that 
the  churn,  when  last  used,  was  put  aside  in 
a  thoroughly  clean  and  dry  state.  This 
being  the  case,  a  little  hot  water,  about  2 
quarts,  should  be  poured  into  it  to  scald 
and  rinse  it.  In  summer  it  should  be 
rinsed  with  cold  water  after  the  hot,  but 
not  in  winter.  Some  people  sprinkle  a 
little  salt  in  the  churn  before  the  cream 
is  put  into  it ;  but  whether  it  does  any 
good  or  not  I  cannot  say.  The  churn 
being  thus  prepared,  the  cream  is  strain- 
ed into  it  through  a  bag  of  coarse  linen 
cloth,  well  known  under  the  name  of 
cheese-cloth.  This  cloth  is  always  washed 
without  soap,  and  kept  sweet  by  exposure 
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to  the  air.  It  is  dipped  in  water,  and 
tlieii  held  over  the  churn  ;  and  on  tlie 
cream  being  slowly  ponretl  into  it  from 
the  jar,  the  liquid  part  will  run  through 
into  the  chum:  but  the  clotted  part — which 
will  contain  in  it  dust,  drowned  flies, 
mollis,  and  other  impurities,  which  it  is 
impossible  to  keep  out  of  a  cream-jar, 
which  is  opened  every  day — thecl()th  will 
keep  back,  on  being  gently  jirossed.  The 
temperature  at  which  cream  is  put  into  the 
churn  has  a  considerable  influence  on  the 
time  which  the  butter  will  take  to  make, 
and  also  on  the  weight  of  butter  obtained 
from  a  given  (piantity  of  cream.  It  has 
been  found  that  55°  Fahrenheit  is  the 
temperature  which  best  attains  these  ends; 
and  it  is  one  easily  attained  in  a  cool 
apartment  early  of  a  summer's  morning. 
The  churning  should  be  done  slowly  at 
first,  until  the  cream  has  been  completely 
broken — that  is,  rendered  a  uniform  mass, 
when  it  becomes  thinner,  and  the  churn- 
ing is  felt  to  be  easier.  Durinir  the  break- 
ing of  the  cream,  a  good  deal  of  gas  is 
evolved,  which  escapes  from  under  the 
cover.  When  the  motion  of  churning  is 
rotatory,  in  a  large  churn,  it  is  continued 
in  the  same  direction,  and  not  changed 
backward  and  forward.  I  am  not  sure 
that  a  satisfactory  reason  can  be  given  for 
making  the  motion  imif  )rm,  except  that 
the  agitation  is  suflicient  for  the  making 
of  butter;  but  the  opinion  is,  that  the 
entire  butter  is  formed  more  simultaneous- 
ly ;  and  that  the  backward  and  forward 
motions  make  the  butter  soft.  In  the  table 
churn  described  above  in  fig.  372,  the  mo- 
tion is  reversed,  because  the  cream  would 
nut  be  sufticiently  agitated  in  a  churn  of 
cylindrical  form,  the  cream  acquiiing  the 
motion  and  velocity  of  the  v^nes  of  the 
agitator.  After  the  cream  has  been  broken, 
the  motion  may  be  a  little  increased,  and 
continued  until  a  change  is  heard  in  the 
sound  within  the  chum,  fnnu  a  low  smooth 
to  a  harsh  tone,  and  until  an  unecpial  re- 
sistance is  felt  to  be  given  to  the  agitators. 
The  butter  may  soon  be  expected  to  form 
after  this,  and,  by  increasing  the  motiim  a 
little  more,  it  will  form  the  sooner;  and, 
the  moment  it  becomes  firui  and  the  agi- 
tators are  felt  to  l)e  impodeil,  the  motion 
should  cense.  The  rates  of  uiotion  in 
churning  butter  at  dittVrent  times  are  of 
some  im])ortance,  for,  when  performed  too 
slow,  a  longer  time  is  spent  in  churning 


than  is  necessary,  and  the  butter  will  be 
strong  tasted  ;  and,  when  the  motion  ia 
too  rapid,  the  butter  will  be  soft  and  frothy, 
and  is  said  to  have  burst.  In  very  warm 
weather,  or  when  the  cream  is  put  in  too 
warm,  that  is,  much  above  55°  Fahrenheit, 
the  churning  is  liable  to  burst  with  any 
degree  of  fast  motion,  and  then  the  judg- 
ment is  specially  required  to  regulate  the 
motion.  1  suppose  that  the  most  proper 
motion  in  churiiing,  at  the  respective 
periods  of  the  changes  undergoing  in  the 
cream,  has  never  been  ascertained  by  ex- 
periment, but  to  determine  which,  though 
tedious,  would  be  important.  When  but- 
ter forms  from  cream  in  churning  three 
quarters  to  one  hour,  it  is  satisfactory 
work ;  when  it  comes  much  sooner  it  is 
soft,  and  when  much  later  it  is  strong- 
tasted.  The  temperature  of  the  cream  by 
agitation,  during  churning,  rises  3°  or  4°. 

421 S.  The  utensils  required  for  the  use  of 
butterare — asmalltubfor  puttingthebutter 
in  from  the  churn  ;  a  wooden  flat  slinllow 
kit  of  the  form  of  fig.  36<),  and  20  inches 
diameter,  to  wa^-h  the  butter  in ;  scales 
and  weights  for  weighing  the  butter  before 
beiug  made  up  in  pounds  and  half-pounds; 
a  stoneware  jar  for  keeping  salt  dry, 
stoneware  jars  or  wooden  firkins  for  pack- 
ing salted  butter  in  ;  moulds  for  stamping 
prints  on  butter  made  up  for  the  table  oi 
market ;  and  covered  dishes  of  glass  oi 
st<meware,  for  holding  fresh  butter  in 
pounds  and  half-pounds. 

4210.  Immediately  on  being  formed, 
butter  should  be  taken  out  of  the  churn, 
and  put  into  the  small  tub  for  the  purj>ose. 
Cold  water  is  tiien  put  into  the  flat  kit, 
which  is  set  in  an  inclined  position,  and 
the  butter  is  washed  by  being  kneaded  out 
ami  rolled  up  several  times  on  the  bottom 
of  the  kit,  amongst  the  water;  and  then 
lumps  of  it  are  taken  in  hand,  and  beaten 
with  the  ]ialms  of  the  hand  alternately,  in 
order  to  deprive  it  of  every  particle  of  the 
butter-milk,  the  least  portion  of  which 
would  soon  render  it  rancid.  The  milky 
water  is  poured  off"  and  fresh  poured  in, 
and  the  butter  isagain  washed  and  worked 
as  often  as  the  water  becomes  milky.  If 
intendeil  to  be  kept  or  disposed  of  in  a 
fresh  state,  the  wa.-hed  lump  is  divided 
into  ])ound  or  half-pound  lumps  each, 
weighed  in  the  scales,  and  placed  in  sepa- 
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rate  lumps  in  the  tub  amongst  water. 
Each  of  these  lumps  is  then  clapped  firmly 
by  the  hand,  and  moulded  into  the  usual 
form  in  which  pounds  and  iialf-pounds  of 
butter  are  disposed  of  in  the  part  of  tlie 
country  in  which  your  farm  is  situate. 
When  sold  in  whole  pounds  the  form  is 
usually  cylindrical,  of  about  8  inches  in 
length  ;  and  when  in  half-pounds  in  round 
flat  prints  bearing  a  device,  such  as  a  rose, 
a  thistle,  a  stag,  a  swan,  or  the  name  of 
the  dairy.  For  the  table,  any  requisite 
number  of  the  pounds  should  now  be 
moulded  from  the  lump  into  small  prints 
bearing  diflerent  devices,  or  rolled  into 
diflerent  forms  of  balls  and  cylinders,  with 
small  wooden  hands,  figured  on  tiie  face. 
This  made-up  butter  is  floated  in  jars  with 
covers,  in  a  clear  strong  brine  of  salt  and 
•water,  made  as  strong  as  to  float  an  egg. 

4220.  Fig.  376,  represents  a  stamp  1| 
inch  diameter,  for  small  prints  of  butter 
used  at  table  ;  as  ulso  a  couple  of  hands, 
Fig.  376.  figured  with 

longitudinal 
parallel  rid- 
ged lines  on 
the  face,  for 
forming 
small  figur- 
ed balls  and 
rolls  of  but- 
ter, also  for 
-—  '/£^  the  table. 
*^^='-'*^^^  The      hands 

THE    BUTTER    PRINT-MOULD  AND      are    6    iuches 
HANDS.  1  1      4 

long  and  4 
inches  broad  in  the  face,  and  4  inches  long 
in  the  handles. 

4221.  Objections  have  been  urged 
against  the  use  of  the  hand  in  making  up 
butter,  and  small  wooden  spades  recom- 
mended to  be  employed  for  the  purpose  ; 
and  the  use  of  water  has  also  been  objected 
to,  as  it  is  said  to  deprive  the  butter  of  its 
pleasing  aroma.  A  woman  who  has  hot 
clammy  hands  shonld  never  be  a  dairy- 
maid, as  l)Utter  is  very  susceptible  of  taint, 
and  its  flavour  will  doubtless  he  injured  hy 
the  heavy  smell  of  sweaty  handb  ;  but 
naturally  cool  hands — made  clean  by  wash- 
ing in  warm  water  and  oatmeal,  not  soap., 
and  then  rinsed  and  steeped  in  cold  water, 
will  make  up  butter  freer  of  hutter-niiik, 
and    more    solid    than    any    instrument 


whether  of  wood  or  of  any  other  material. 
As  to  cold  water  injuring  butter,  there  be- 
ing no  aflinity  between  fatty  matter  and 
cold  water,  the  latter  cannot  dissolve  any 
essential  ingredient  out  of  the  former ;  at 
any  rate,  water  will  more  effectually  unite 
with,  and  thereby  take  away  the  milky 
substance  from  butter  than  any  instru- 
ment manipulated  dryly  with  all  the  art 
the  hand  alone  can  use.  Let  the  trial  be 
made  both  ways,  and  their  comparative 
efficacy  tested  by  the  butter  keeping 
longest  street.  But  less  handling  may  be 
given  to  butter  with  the  partial  use  of 
the  spade,  which  may  be  employed  in  the 
first  process  of  the  washing,  by  dividing 
and  rubbing,  and  rolling  it  amongst  the 
water  on  the  bottom  of  the  flat  tube^  before 
it  is  beaten  with  the  hands;  and  it  is  this 
process  which  expels  the  remnants  of  the 
butter-milk  which  cannot  be  farther 
reached  by  the  water,  and  which,  if  left, 
would  spoil  the  taste  of  the  butter  in  a 
very  few  days.  Fig.  377  represents  a 
Fig.  377.  butter     spade     of    a 

shape  long  used  in  a 
dairy,  the  face  being 
4  iuches  square,  and 
the  handle  4  inches 
long.  The  lower  side 
of  the  face  is  thinned 
away  to  a  sharp  edge. 
That  such  a  spade 
may  last  in  use,  and 
not  warp,  being  thin, 
it  should  be  made  of 
hard  wood,  and  that 
THE  BUTTER-SPADE,  of  the  applc-treo  is 
found  to  be  the  most  tenacious.  The  Dutch 
use  an  implement  for  washing  butter  with- 
out the  immediate  contact  of  the  hand, 
which  is  much  more  effective  than  this 
spade.  It  consists  of  a  board  of  wood  about 
one  foot  in  length  and  4  inches  in  breadth, 
grooved  longitudinally.  Another  board, 
of  similar  constructiipu  and  dimensions,  is 
hinged  upon  one  end  of  the  former,  and 
terminates  in  a  handle,  which  is  held  by 
the  hand  of  the  dairymaid.  The  instru- 
ment is  placed  in  a  flat  kit,  with  water. 
While  the  butter  is  placed  by  one  hand 
at  (juick  intervals  of  time,  with  such  a 
spade  as  fig.  377,  upon  the  lower  hoard, 
placed  in  the  water  in  the  vessel,  the  other 
hand  moves  the  upper  board  up  and  down 
in  repeated  action  upon  the  butter,  which 
is  alternately  and  successively  divided  by 
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the  irrooves  passing  between  each  other, 
and  kneadctl  thin  bv  the  frequent  contact 
of  the  area  of  tlic  boards,  liy  repeated 
openitions  in  tliis  manner  the  butter  is 
considered  to  be  freed  entirely  of  the 
butter-milk.  Still  the  most  exjjert  mana- 
ger of  this  |)roce.ss  cannot  free  the  butter 
of  butter-milk  so  completely  as  the  mani- 
pulation of  a  pair  of  cool  active  hands. 

4222.  Butter  assumes  a  texture  accord- 
ing as  it  has  been  treated.  When  burst 
in  the  churning,  it  is  not  only  soft  but 
frothy,  and,  on  being  cut  with  a  knife, 
eticks  to  it,  and  seems  as  if  it  could  bo 
compressed  into  much  smaller  bulk.  When 
churned  too  rapidly,  particularly  in  warm 
weather,  the  butter  may  not  be  agitated 
to  the  state  of  bursting,  but  it  will  con- 
tinue soft,  and  never  become  linn,  though 
worked  up  with  ever  so  much  care,  and  in 
the  coolest  manner;  and  when  a  lump  is 
drawn  asunder  in  two  pieces,  they  each 
present  a  jagged  surface,  and  also  stick  to 
the  knife  that  cuts  it.  Butter,  in  either 
of  those  states  of  softness,  will  not  keep 
long,  whether  salted  or  fresh.  When 
over-churned — that  is,  when  the  churning 
has  been  continued  after  the  butter  has 
been  formed — the  butter  becomes  soft,  not 
unlike  the  state  when  it  is  too  rapidly 
churned.  When  properly  churned,  both 
in  regard  to  time  and  teuij)erature,  butler 
becomes  firm  with  very  little  working, 
and  is  tenacious ;  but  its  most  desirable 
etate  is  that  of  waxy,  when  it  is  easily 
moulded  into  any  shape,  and  may  be 
drawn  out  a  considerable  length  before 
breaking.  It  is  only  in  this  state  that 
butter  possesses  that  rich  nutty  flavour 
and  smell,  which  impart  so  high  a  de- 
gree of  pleasure  in  eating  it,  and  which 
enhance  its  value  manifold.  It  is  not 
necessary  to  taste  butter  on  judging  of  it; 
the  smooth  unctuous  feel,  on  rubbing  a 
little  between  the  finger  and  thumb,  ex- 
presses at  once  its  richness  of  (juality; 
the  nutty  smell  indicates  a  similar  taste ; 
and  the  bright,  glistening,  cream-coloured 
surface,  shows  its  high  state  of  cleanliness. 

4223.  What  I  have  stated  in  reference 
to  the  making  of  butter,  applies  particu- 
larly to  that  obtained  from  cream  alone, 
and  from  cream  in  the  usual  state  for 
butter — namely,  after  it  has  become  sour 
by  keeping ;  but  butter  can  be  obtained 


from  sweet  cream,  though  churning  ren- 
ders its  butter-milk  as  sour  as  that 
from  sour  cream.  To  have  butter  in  per- 
fection from  sweet  cream,  it  should  be 
churned  every  day;  and  as  a  daily suj)ply 
of  cream  nmst  be  small,  a  small  churn 
must  be  used,  to  have  butter  fresh  made 
every  day.  The  table-churn,  fig.  ,'J72, 
becomes  useful  for  this  purjmse.  I  see  it 
alleged,  in"  advertisements  of  table-churns, 
that  butter  may  be  made  in  them  from 
cream  in  10  or  12  minutes.  I  have  made 
several  experiments  with  such  a  table- 
churn,  in  churning  cream  at  diff'erent  tem- 
peratures, and  with  different  velocities, 
but  never  obtained  good  butter  in  less 
than  30  minutes ;  and  when  formed  so 
quickly  as  in  15  minutes,  the  butter  was 
soft  and  frothy.  I  have  heard  it  alleged 
that  butter  of  the  finest  quality  cannot  be 
obtained  from  sweet  cream;  but  I  know 
from  experience  that  butter  of  the  richest 
quality,  flavour,  and  appearance,  can  be 
made  from  sweet  cream.  Were  such  butter 
not  superexcellent,  would  noblemen  have 
it  on  their  tables  every  morning?  I  consider 
butter  out  of  the  churn,  and  before  it 
is  washed,  most  delicious.  It  is  true 
that  sweet  cream  requires  longer  churning 
than  sour;  still  butter  is  obtained  from  it 
in  from  30  to  40  minutes.  For  my  own 
use,  I  would  never  desire  better  butter, 
all  the  year  round,  than  that  churned 
every  morning  in  a  small  churn  from 
sweet  cream.  Such  butter,  on  cool  new- 
baked  oat-cake,  overlaid  with  flower 
virgin  honey,  accompanied  with  a  cup 
of  hot  strong  coffee,  mollified  with  crystal- 
lised sugar  an<l  cream,  such  as  the  butter 
had  been  made  from,  is  a  breakfast  worth 
partaking  of,  but  seldom  to  be  obtained. 

4224.  Besides  cream,  butter  is  made 
from  the  entire  milk,  which  is  usually 
allowed  to  stand  until  it  becomes  sour, 
and  re([uires  a  shorter  time  to  convert 
into  butter  than  when  the  milk  is  sweet; 
but  to  obtain  butter,  in  either  of  these 
cases,  a  large  churn  is  required,  and  the 
churning  continued  for  a  long  time,  sel- 
dom less  than  3,  and  often  as  much  as  5 
hours.  When  the  quantity  of  milk  is 
large,  power  other  than  human,  whether 
of  steam,  water,  or  horse,  is  employed  to 
move  the  churn.  The  butter  obtained 
from  this  method  is  very  good.  The  evi- 
dent  objection   to   this    method   is,    the 
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labour  imposed  in  agitating  so  much  milk, 
and  in  consequently  liaving  on  Land 
a  large  quantity  of  butter-milk,  which, 
however  easily  disposed  of  in  towns,  would 
be  a  drug  in  the  country,  unless  given  to 
the  pigs — or  converted  into  a  kind  of 
cheese.  The  method  has  its  advantages  in 
the  tmiform  character  of  the  butter  which 
it  affords  at  all  seasons,  from  the  certainty 
of  obtaining  a  churning  at  the  proper  tem- 
perature, which  is  required  to  be  higher 
than  that  of  cream,  being  60°  Fahrenheit, 
and  easily  obtained,  both  in  winter  and 
summer,  hy  the  addition  of  warm  water 
amongst  the  milk.  Churning  from  the 
whole  or  full  milk,  as  it  is  called,  is  thus 
a  comparatively  simple  process.  The  milk 
is  poured  into  coolers  at  first,  and  from 
them  "it  is  drawn  off  by  siphons  into  vats 
sufficiently  large  to  contain  both  the  even- 
ing and  morning  meals ;  and  the  vats  are 
then  put  by,  to  stand  totally  undisturbed, 
till  the  whole  acquires  a  sufficient  degree 
of  acidity.  The  time  required  for  this 
purpose  varies  a  little,  according  to  the 
heat  of  the  weather,  and  the  temperature 
of  the  milkhouse.  The  point  is  ascer- 
tained by  the  formation  of  a  strong  thick 
Irat  or  scum  on  the  surface,  when  this 
becomes  uneven."  All  the  milk  is  not  of 
the  same  age,  but  this  does  not  affect  the 
quality  of  the  whole.  The  times  of  churn- 
ing are  these : — "  The  milk  of  Sunday 
and  Monday  is  churned  on  the  Thursday 
morning ;  that  of  Tuesday,  Wednesday, 
and  Thursday  morning,  on  the  Saturday 
evening;  and  that  of  Thursday  evening, 
Friday,  and  Saturday,  on  the  Monday 
morning."  * 

4225.  In  churning  cream  or  milk,  the 
residuum  is  butter-milk,  which,  when  ob- 
tained in  large  quantity  from  milk,  is 
disposed  of  in  towns,  converted  into  cheese, 
or  used  to  fatten  pigs  ;  and  when  obtained 
in  small  quantities  from  cream,  apart  may 
be  used  for  domestic  purposes,  and  the 
remainder  mixed  with  the  food  given  to 
the  brood-sow. 

422G.  If  the  butter  is  inteiided  to  be 
salted,  it  is  somewhat  differently  treated. 
After  being  washed  clean  as  above  de- 
scribed, (4219,)  it  is  weighed  in  the  scales, 
the  salt  weighed,  and  immediately  applied 


to  the  lump.  Practice  varies  much  in  the 
quantity  of  salt  given  to  butter,  as  much  as 
1  oz.  of  salt  to  1  lb.  of  butter,  and  half  an 
ounce  of  salt  to  l^  lb.  of  butter:  1  oz.  to 
1  lb.  is  too  much,  which  is  like  curing 
butter  with  as  little  art  as  salting  her- 
rings. Half  an  ounce  of  fine  pure  salt  is 
quite  sufficient  for  a  pound  of  butter ;  and 
which  quantity  is  intended  for  keeping- 
butter,  for  as  to  powdered  butter  for  im- 
mediate use,  half  an  ounce  to  2  lb.  is 
enough. 

4227.  The  quality  of  the  salt  has  a  ma- 
terial effect  on  the  taste  of  the  butter  that 
has  been  salted  with  it.  Ordinary  sea-salt 
contains  a  considerable  proportion  of  other 
salts  than  the  pure  salt,  the  chloride  of 
sodium,  and  as  these  are  all  bitter,  they 
injure  the  taste  of  the  butter.  "  It  is  easy, 
however,  to  purify  the  common  salt  of  the 
shops  from  these  impurities,"  observes 
Professor  Johnston,  "by  pouring  2  quarts 
of  boiling-water  upon  1  stone  or  2  of  salt, 
stirring  the  whole  well  about,  now  and 
then,  for  a  couple  of  hours,  and  afterwards 
straining  it  through  a  clean  cloth.  The 
water  which  runs  through  is  a  saturated 
solution  of  salt,  and  contains  all  the  impu- 
rities, but  may  be  used  for  common  culi- 
nary purposes,  or  may  be  mixed  with  the 
food  of  cattle.  The  salt  which  remains  in 
the  cloth  is  free  from  the  soluble  salts  of 
lime  and  magnesia,  and  maybe  hung  up  in 
the  cloth  till  it  is  dry  enough  to  be  used 
formixingwith  the  butter,  orwith  cheese.''t 
The  Dutch  manufacture  pure  salt  at  their 
works  at  Catwyck;  and  this  is  one  reason, 
no  doubt,  of  their  salted  butter  being  so 
fine,  and  also  so  sweet  to  the  taste  ;  and  so 
much  superior  to  the  briny  butter  made  in 
many  districts  of  Scotland. 

4228.  In  the  process  of  salting,  the 
butter  is  spread  out  in  the  tub,  after  the 
washing,  and  the  salt,  ground  fine,  is 
sprinkled  over  it  by  little  and  little,  and 
the  butter  rolled  up  and  rubbed  down  with 
the  lower  part  of  the  palm  of  the  hand, 
until  the  whole  mass  aj)pears  uniformly  in- 
corporated with  the  salt.  To  insure  uni- 
form salting,  only  half  the  salt  should  be 
applied  at  once,  and  the  butter  lumped 
and  set  aside  until  next  day,  when  what- 
ever of  brine  or  milk  may  have  exuded 


Transactions  of  the  HhjliJand  and  Agricultural  Socirtii,  July  1843,  p.  24-5. 
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from  the  lump,  in  tlie  mean  time,  should  be 
poured  off.  The  other  half  of  the  salt 
should  be  rubbed  in  in  like  manner,  and 
the  salted  lump  put  into  the  jar  or  firkin 
on  the  second  day.  One  great  advantage 
of  finishing  the  salting,  and  of  deferring 
the  making  up  of  the  butter  until  the 
second  day  is,  that,  without  it,  the  butter 
will  not  so  readily  acquire  that  firm,  smooth, 
waxy  texture,  which  is  so  characteristic  of 
fine  butter. 

4229.  The  state  of  the  kit  should  be 
particularly  examineil  before  it  is  used  fur 
packing  butter.  If  composed  of  stoneware, 
it  is  easily  cleansed  and  rendered  sweet. 
A  woollen  kit  that  has  been  used  before 
should  be  filled  with  water  for  some  time, 
to  render  it  water-tight  by  the  swelling  of 
the  edges  of  the  staves.  It  should  then  be 
repeatedly  scalded  with  hot  water,  and 
exposed  to  the  air;  and,  just  before'  being 
used,  should  be  rinsed  with  cold  water,  and 
a  slight  sprinkling  of  salt  scattered  over  its 
bottom.  A  new  wooden  kit  requires 
somewhat  different  treatment,  because  the 
odour  from  the  new  wood  will  impart  a 
disagree:ibie  flavour  to  the  butter.  It 
should  bo  filled  with  water  mixed  with 
garden  mould,  or  with  lirnesliells  and  water, 
for  some  days,  and  the  mixture  occasionally 
stirred  ;  after  which  it  should  be  tliorouglily 
scrubbed  and  cleansed  with  hot  water,  and, 
like  an  old  kit,  rinsed  with  cold  water, 
and  salted  just  before  being  used.  Kits 
are  hooped  with  iron  or  with  willow  ro<ls. 
The  iron  hoops  last  longest,  and  keep  the 
butter  more  C()mj)letely  from  the  air,  though 
they  are  more  costly. 

4230.  Butter  is  kitted  in  lumps,  which 
are  pressed  lirmly  down  at  all  points  with 
the  knuckles,  and  great  care  taken  that 
they  be  particularly  pressed  with  the  side 
of  the  forefinger  round  the  circumference 
of  the  kit  or  jar,  in  substance  made  solid, 
no  air  being  allowed  to  remain  in  cells,  and 
the  surface  made  even.  The  surface  of  the 
former  clmrning  of  butter,  which  had  been 
put  into  the  jar,  should  be  raised  up  into 
regular  furrows,  that  the  new  lump  of 
butter  may  be  commingled  with  it.  The 
compressing  of  butter,  then,  into  the  kit, 
is  of  j)aram<)unt  importance,  inasmuch  as 
the  least  cell  of  air  left  in  its  mass,  or  that 
finds  access  by  the  side  of  the  kit,  will  wind 
the  butter,  that  is,  impart  to  it  a  rancid 


taste.  After  the  kit  has  thus  been  filled 
within  an  inch  of  the  top,  the  buiter  ia 
made  even  and  smooth,  and  covered  with 
a  clean  piece  of  wetted  white  linen  cloth. 
To  secure  its  good  qualities,  butter  should 
be  salted  immediately  on  being  made. 

4231.  Cheese. — The  utensils  required  in 
cheese-making  are  a  tub  in  which  to  earn 
the  milk  ;  a  curd  cutter  ;  a  curd  breaker  ;  a 
drainer  to  lay  across  the  tub  while  the  whey 
ip  straining  from  the  curd  ;  vats  for  form- 
ing the  cheese  ;  a  cheese  press ;  a  furnace 
and  pot  for  heating  water  and  also  milk. 

4232.  On  a  farm  of  mixed  husbandry, 
as  much  skimmed  milk  cannot  be  procured 
every  day  as  to  make  a  cheese  of  ordinary 
size,  but  a  cheese  may  be  made  every  other 
day.  Tosave  skimme<I-milk  from  souring 
in  warm  weather  till  the  next  day,  it  is 
necessary  to  scald  it — that  is,  to  j)ut  it  into 
a  furnace  pot,  to  heat  it  sufficiently,  and 
then  to  let  it  cool.  The  fire  should  bo  a 
gentle  one,  and  the  milk  should  be  so 
carefully  stirred  as  neither  to  burn  nor 
boil,  nor  be  made  wanner  than  the  finger 
can  bear.  After  being  thus  heated  in  the 
morning,  the  milk  siiould  be  poured  into  a 
tub,  to  await  the  cheese-making  of  the 
following  day.  The  skimmed  milk  of  next 
morning  is  poured  into  the  same  tub,  ex- 
cept about  one-third  of  it,  which  is  put 
into  the  furnace  ])ot  or  another  one,  and 
made  warm  for  the  purpose  of  heating  the 
entire  milk  of  the  tub.  The  heat  is  applied 
slowly  to  the  pot,  the  milk  occasionally 
stirred  with  a  stick,  and  made  as  warm  as 
the  finger  can  hanlly  bear.  This  warm 
portion  is  then  poured  into  the  tub,  the 
contents  of  which  is  thereby  made  as  warm 
as  new  milk,  that  is,  about  110°  or  112°. 
The  degrees  of  heat  just  mentioned  are 
rather  vague,  but  I  believe  no  heat  ia  spe- 
cific in  scalding  milk,  provided  the  milk 
is  not  allowed  to  burn  at  the  bottom  of  the 
pot,  or  to  boil — for  if  it  boil,  the  milk  will 
coagulate  instantly,  and  be  useless  for 
cheese-making,  as  the  cheese  made  of  it 
would  be  hard  or  flinty;  and  as  far  as  the 
heating  is  concerned,  the  ready  and  prac- 
tical test  of  the  finger  is  sufficiently  accu- 
rate. On  the  milk  in  the  tub  being  siined, 
the  rennet  or  earning  is  added  to  it,  and  it 
is  allowed  to  stand  some  time  to  coagulate, 
with  a  cloth  thrown  over  it  to  retain  its 
temperature. 
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4233.  A  calf's  stomach  is  usually  re- 
commended for  rennet;  but  as  calves' 
stomachs  are  not  easily  obtained  in  dis- 
tricts where  calves  are  reared,  a  pig's 
stomach,  which  can  be  easily  obtained  on 
every  farm,  answers  the  jiurpose  as  well, 
and  many  believe  that  it  makes  tlie  stronger 
earning  of  the  two.  When  the  pigs  are 
killed  for  hams  in  winter,  their  stomachs 
should  be  preserved  for  rennet,  and  they 
are  prepared  iu  this  way:  Let  tlie  inside 
skin  of  the  stomachs  be  taken  out :  the  ope- 
ration is  somewhat  troublesome,  but  may 
easily  be  done  by  an  experienced  dairy- 
maid. Any  curdling  in  it  is  taken  out, 
as  being  unnecessary,  and  tending  lofiltlii- 
ness,  and  the  skin  is  wiped  clean  with  a 
cloth,  not  washed.  It  is  then  laid  flat  on 
a  table,  and  rubbed  thickly  over  with  salt 
on  both  sides,  and  placed  in  a  dish  for  4 
dayf3,  by  which  time  it  has  imbibed  suffi- 
cient salt  to  preserve  it.  It  is  tlicn  hung 
stretched  over  a  stick  near  the  fire,  to  dry 
and  won,  and  in  the  dried  state  is  kept  for 
use  as  rennet  by  the  next  season.  Some 
people  place  a  layer  of  clean  wheat-straw 
on  the  skin,  after  it  is  salted,  and  roll  the 
skin  over  it  to  keep  it  open,  and  after 
tying  a  piece  of  paper  round  it,  hang  it  up 
near  the  kitchen-fire  to  dry  and  won. 
This  is  also  a  good  plan,  but  not  better 
than  the  other.  When  the  rennet  is  to  be 
used,  a  brine  of  salt  and  boiling-water, 
sufficiently  strong  to  float  an  egg,  of  3 
imperial  pints  to  each  skin,  is  made  and 
sieved  through  a  cloth,  and  allowed  to 
cool.  One  skin  is  allowed  to  remain  in 
that  quantity  of  brine  in  a  jar,  with  its 
mouth  covered  with  bladder,  for  3  or  4 
days,  when  the  coagulating  strength  of  the 
brine  is  tested  by  jwnring  a  drop  or  two 
into  a  tea-cupful  of  lukewarm  milk  ;  and 
when  considered  powerful  enough,  the 
skin  is  taken  out  of  it,  it  is  bottled,  and 
tightly  corked  for  use.  Tbe  skin  is  again 
salted  as  before,  and  spread  over  a  stick 
to  dry  and  won,  and  made  again  ready 
for  use  when  required.  Half  a  tea-cupful 
of  tliis  liquid  rennet  will  coagulate  as 
much  milk  as  will  make  a  cheese  of  15  lb. 
weight. 

4234.  Fig.  378  is  a  curd  cutter,  which 
consists  of  an  oval  hoop  of  iron  a  h,  9 
inches  long  and  6  inches  wide,  and  l|  inch 
deep,  embracing  a  slip  of  iron,  of  the  same 
depth,  along  its  longitudinal  axis  a  b.     The 


stem  c,  of  round  iron  rod,  rising  from  each 
Fig. :  78.  side    of    the    oval 

hoop,  unites  at  c, 
and  after  attaining 
in  all  18  inches 
in  height,  is  sur- 
mounted by  a 
wooden  handle  (/,  6 
inches  in  length,  by 
which  it  is  held  by 
eitlier  one  or  both 
hands,  and,  on  the 
instrument  being 
used  in  a  perpendi- 
cular direction  and 
pressed  down,  cuts 
the  curd  into  as 
small  pieces  as  you 
THE  cLKu-LLiTi:ii.  wish  iu  the  tub. 

4235.  When  the  milk  is  sufficiently 
coagulated,  which  it  will  be  in  half  an 
hour,  the  curd  is  cut  in  the  tul)  with  a 
knife.  On  being  cut,  the  curd  lets  out  its 
whey,  which  is  drained  ofl^  by  means  of  a 
flat  plate  being  pressed  against  the  curd- 
cloth,  linen  of  open  fabric,  spread  upon  the 
curd.  As  much  of  the  whey  is  removed 
in  this  way  as  practicable;  and  the  curd  left 
is  comparatively  dry,  when  it  receives 
another  cuttingwitli  the  cutter,  fig.378,and 
the  whey  again  expressed  from  it.  The  curd 
is  then  lifted  out  of  the  tub,  and  wrapped 
into  the  curd-cloth,  which,  in  the  form  of 
a  bundle,  is  placed  upon  a  drainer  similar 
to  c,  fig.  200,  lying  across  the  mouth  of  the 
tub,  and  the  wliey  is  pressed  out  of  it  by 
main  force.  This  is  the  laborious  part  of 
the  process  of  clieese-nuiking;  and,  to  save 
both  time  and  labour  in  large  cheese  dairies, 
the  bundle  of  curd  is  placed  in  a  large 
cheese-vat,  and  subjected  to  pressure  in  the 
cheese-press,  or  under  large  weights,  to 
get  quit  of  the  whey.  A  convenient  mode 
of  using  a  large  weight  for  this  purpose  by 
one  person,  is  to  have  it  suspended  by  a 
chain  from  the  end  of  an  iron  lever,  whose 
fulcrum  is  attached  to  the  point  of  an  arm 
of  wood  i)rojecting  from  an  upright  bar 
placed  against  the  wall,  and  traversing 
horizontally  on  its  iron  heel  and  top,  as 
pivots,  to  any  convenient  point  for  the  de- 
position of  the  weight.  The  curd  becomes 
very  firm  alter  this  pressing  ;  and  in  order 
to  reduce  it  small  with  comparative  ease, 
it  is  first  cut  into  thin  slices  with  a  knife; 
and    the    thin    slices    are    ground    down 
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into   a  eranulated   powder    by   a   curd- 
breaker,  before  the  curd  is  put  into  the  vat. 

42.3().  The  curdbrenker  is  represented 
in  perspective  in  fig.  379,  where  a  a  is  a 
Fig.  379. 


THE  CURD-BREAKER. 

frame  of  wood,  consisting  of  two  bars,  con- 
nected togetlier  with  boards  d,  and  sup- 
ported on  feet,  which  are  strengthened  in 
their  position  by  cross-bars  and  iron  stays  ; 
i  is  a  hopper  supported  by  tiie  frame  «, 
and  occupying  the  space  between  the 
boards  d  d.  At  the  bottom  of  the  hop- 
per is  a  cylinder  of  wood,  tlirough  which 
in  iron  axle  passes,  which  rests  on  either 
end  in  pluinmer  bh)ckson  the  bars  a.  On 
the  nearest  end  of  the  axle  is  a  pinion  c, 
having  4G  teeth,  which  is  actetl  on  by  a 
smaller  pinion  of  24  teeth,  whose  axle  also 
rests  in  plummer  blocks  on  the  frame  a, 
and  the  near  end  of  which  bears  the  winch- 
handle,  which,  on  ijeing  driven  round, 
works  the  machine.  The  pin  i,  passing 
through  tlie  upper  part  of  the  plummer 
block,  kecjis  the  jiiiiion  c  in  its  place.  The 
inside  cylinder  is  furnished  with  three 
parallel  rows,  placed  diagonally  on  its  sur- 
face, of  cutting  teeth  of  the  form  of  half  a 
lancet  cut  throngii  longitudinally,  1  inch 
long,  I  broad,  and  32  in  nunibcr  in  each 
row.  The  nearest  end  of  tiie  bottom  of 
the  hopper  inside  is  furnished  with  a  row 
of  similar  cutters,  fixe<l,  also  32  in  number, 
which  permit  those  on  the  cylinder  to  j>ass 
between  them  when  the  latter  is  in  motion. 

4237.  On  using  this  machine,  the  cunl 
cut  in  slices  is  placed  in  small  tubs  on  the 
boards  d  d ;  and  on  a  slice  being  put  into 
the  hopfter,  the  winch-handle  is  moved 
round,  and  the  curd  is  cut  in  pieces  by  the 
teeth,  not  exceeding  a  quarter  of  an  inch 


in  size.  A  tub  is  placed  below  the  hopper, 
to  receive  the  cut  curd  as  it  descends  from 
it.  In  this  way  one  person  may  feed  the 
slices  into  the  hopper  and  drive  the  ma- 
chine ;  but  the  process  of  curd-cutting  is 
much  expedited  by  one  person  feeding  the 
hopper  with  slices,  while  another  drives 
the  handle  of  the  machine. 

4238.  The  machine  is  taken  to  pieces  to 
be  cleaned  by  unscrewing  the  pin  I/,  when 
the  axle  may  be  drawn  out  ot"  the  cylin- 
der with  the  large  wheel  <*,  the  cylinder 
taken  out,  and  the  hopper  h  removed  from 
its  seat,  by  turning  the  thumb-catches 
which  connect  it  below  with  the  framing 
a  a.  The  small  pinion  and  the  winch- 
handle  remain. 

4239.  The  curd,  being  made  small 
enough,  is  salted  to  please  the  taste  with 
salt  ground  fine.  In  some  parts,  as  Che- 
shire and  Holland,  cheeses  are  salted  by 
being  floated  in  a  strong  solution  of  salt  in 
water,  when  the  brine  penetrates  the  new- 
made  cheese  ;  but  this  seems  an  uncertain 
mode  of  giving  a  desired  degree  of  salt- 
ness.  After  being  salted,  the  curd  is  put 
into  a  cheese-cloth,  spread  over  a  cheese- 
vat,  and  firmly  packed  into  the  vat  higher 
than  its  edge;  and  on  the  curd  being  cover- 
ed witli  the  remainder  of  the  same  cloth, 
the  vat  is  placed  in  the  cheese-press  and 
subjected  to  pressure,  upon  which  a  (juan- 
tity  of  whey  exude^j  by  the  holes  in  the 
bottom  of  the  vat.  In  a  ^hort  lapse  of 
time,  2  hours  or  more,  the  cheese  is  turned 
out  of  the  vat,  a  clean  and  dry  cheese- 
cloth put  in,  the  cheese  replaced  into  it 
upside  down,  and  again  subjected  to  in- 
creased pressure  in  the  press.  Should  whey 
continue  to  exude,  the  cheese  must  again 
be  taken  out  of  the  vat,  and  a  clean  cloth 
substituted — in  short,  a  clean  cloth  should 
be  renewed,  and  the  pressure  increased,  as 
long  as  any  whey  exudes  ;  but  if  the  pre- 
vious ojKjrations  have  been  properly  per- 
formed, the  exudation  should  cease  in 
about  12  hours,  after  which  the  pressure  is 
continued  until  the  press  is  wanted  for  a 
new  cheese  on  the  second  day. 

4240.  Fig.  380  shows  the  common 
cheese- vat  or  chessart,  as  it  is  called,  the 
form  being  varied  according  to  that  adopt- 
ed for  tlie  cheese.  The  vat  is  built  of  elm 
staves,  as  being  least  liable  to  burst  with 
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pressure,  and  strongly  hooped  with  iron, 
the  bottom  being  strong  and  pierced  with 
holes,  to  allow  the  whey  expressed  to  flow 
away,    and    the   woodea   cover   is   made 


Fig.  380. 


THE  CHEESK-VAT. 


Strong  by  be- 
ing cross- 
doubled.  It  is 
of  advantage 
that  the  cover 
tit  tl)e  vat  ex- 
actly, and  that 
the  vat  be  as 
cylindrical  as 
possible  in  the 
interior.  In 
Cheshire    the 

cheese-vats  are  made  of  tin,  pierced  with 

holes  in  the  bottom  aud  side. 

4241.  Of  tlie  cheese-press  the  varieties 
are  very  numerous,  though  those  in  most 
common  use  may  be  classed  under  two 
kinds,  namely,  the  common  old  stone  press; 
and  the  combined  lever-press,  of  which  last 
the  varieties  are  the  most  numerous,  pass- 
ing from  the  single  lever,  through  the 
various  combinations  of  simple  levers,  to 
the  more  elaborate  one  of  the  rack  and 
levers.  An  essential  characteristic  of 
these  last  presses  is,  that  the  load,  in 
whatever  way  produced,  shall,  when  left 
to  itself,  have  the  power  to  descend  after 
the  cheese  which  is  pressed,  and  which  sinks 
as  the  whey  from  the  curd  is  expressed. 

4242.  The  common  stone  cheese-press 
is  shown  in  fig.  381  ;  it  consists  of  a  strong 
frame  of  wood,  of  which  a  is  the  sill,  two 
uprights  bb  morti&ed or  dovetailed  into  it; 
and  these  are  connected  at  top  by  the  cross- 
head  c  mortised  upon  the  posts.  A  cubical 
block  of  stone  d  e\s  squared  to  pass  freely 
between  the  posts ;  an  iron  stem  of  one  inch 
diameter  is  fixed  into  the  upper  surface  of 
the  block,  and  the  upper  end  of  it  being 
screwed,  is  passed  through  the  centre  of 
the  t()])-bar,  and  the  lever-nut/ is  applied 
to  it  for  raising  or  lowering  the  block.  In 
each  end  of  the  block  a  vertical  groove  is 
cut,  corresponding  to  the  middle  of  the 
posts  ;  and  a  baton  of  wood  is  nailed  upon 
the  latter,  in  such  form  and  position  as 
will  admit  the  block  to  rise  and  fall  freely, 
while  it  is  prevented  falling  to  either  side. 
^yhen  put  in  operation,  the  block  is  raised 
by  means  of  the  screw,  until  the  vat  with 
its  contents  can  be  placed  upon  the  sill  a 


under  the  block.     This  being  done,  the  nut 

is  screwed  backward  till  the  block  rests 

lightly  on  the  cover  of  the  vat :  it  is  let 

Fig.  381. 


THE  STONE  CHEESE-I*RESS. 

down  by  small  additions,  as  the  curd  con- 
solidates, until  it  is  thought  safe  to  let  the 
entire  weight  press  upon  the  mould,  which 
is  done  by  w  itlidrawing  the  nut/.  Instead 
of  the  solid  block  of  stone  d  e^  which,  when 
left  to  itself,  will  always  produce  the  same 
pressure,  it  is  better  to  have  one  block  d  g 
into  which  the  suspending  bolt  is  fixed, 
and  the  remainder  of  the  mass  made  up  of 
smaller  pieces,  as  shown  in  the  figure,  by 
which  means  the  amount  of  free  pressure 
can  be  regulated  to  the  particular  size  and 
state  of  the  clieese  ;  or  blocks  of  cast-iron 
are  sometimes  used  in  the  form  last  de- 
scribed, which  are  more  commodious,  and 
less  liable  to  be  broken.  In  Cheshire,  where 
cheese-presses  of  this  sort  are  used,  the 
cheese  is  subject  to  threedegreesof  pressure, 
the  first  being  a  quarter  of  a  ton,  the  second 
half  a  ton,  and  the  third  and  last  one  ton. 

4243.  The  combined  lever  cheese-press 
of  iron  is  represented  in  the  perspective 
view,  fig.  382,  and  is  constructed  in  the 
following  manner : — a  a  are  a  pair  of  cast- 
iron  feet,  on  which  the   machine  is  sup- 
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porteil :  tliev  liave  a  socket  formed  at  the 
crown  to  receive  the  malleable  iron  pillars 

Fig.  38-'. 


THE  COMBINED  LEVER  CHEESE-PRESS. 

b  h.  The  sill-plate  c,  18  inches  in  diame- 
ter, is  cast  with  two  perforated  ears, 
throngh  wliicii  the  feet  of  the  pillars  b  b 
also  pass,  and  secure  the  sill  to  the  feet, 
— the  cross  lines  in  the  sill  indicate  chan- 
nels for  the  escape  of  the  expressed  whey. 
The  movable  sill  d  is  of  the  same  size  as 
the  one  below,  with  corresponding  ears 
perforated  and  fitted  to  slide  on  the  ])illars, 
and  having  the  rack-bar  /  fixed  in  its 
centre.  A  top  frame  e  is  seated  upon  the 
top  of  the  pillars,  and  adapted  to  carry 
the  gearing  of  the  machine.  The  action 
of  the  rack  and  its  sill  is  efTected  in  the 
following  manner: — The  ratchet  wheel  .</ 
is  fixed  upon  an  axle  that  has  its  bearings 
in  the  top  frame ;  on  the  same  axle  is 
fixed  a  pinion  of  8  teeth,  not  seen  in  the 
figure,  which  works  in  the  wheel  i  of  24 
teeth,  fixed  upon  an  axle  which  has  its 
bearing  also  in  the  top  frame;  and  this 


axle  carries  also  a  pinion  of  8  teeth,  which 
acts  upon  the  rack,  but  is  als.»  hid  from 
view  in  the  figure.  The  ratchet  wheel  ^ 
stand.-*  clear  of  the  top  frame.  The  lever 
k  is  forked  at  the  extremity  p^  and  the 
terminations  of  the  furcation  are  received 
upon  the  axle  of  the  wheel  <7 — the  wheel 
being  embraced  by  the  fork  of  the  lever, 
but  the  lever  moving  freely  u|)on  the  axle. 
A  small  winch-handle  /  is  also  fitted  upon 
the  axle  of  the  ratchet  wheel,  and  a  pin 
seen  near  /*  is  adapted  to  a  perforation  in 
the  top  frame,  by  the  insertion  of  which, 
the  descent  of  the  lever  is  checked,  when 
such  is  required. 

4244.  In  pressing  with  this  machine, 
the  vat  is  jdaced  upon  the  lower  sill  c,  and 
tlie  lever  being  supported  on  the  pin  at  ^, 
the  winch-handle  /  is  turned  to  the  left, 
depressing  the  rack  and  its  sill  till  the  sill 
presses  uptjn  the  cover  of  the  vat.  The 
lever  is  now  lifted  by  the  hand,  and  the 
pall  allowed  to  take  into  the  ratchet ;  while 
the  lever,  being  loaded  by  the  weigiit.  will 
cause  the  ratchet  to  turn,  and  produce  the 
descent  of  the  rack.  If  necessary,  this  is 
repeated  again  and  again,  till  a  consider- 
able pressure  is  produced ;  and  if  it  is 
wished  that  a  continued  pressure  is  to  go 
on,  the  lever  is  again  raised  considerably 
above  the  horizontal  line,  and  left  to 
descend  gradually,  following  the  consoli- 
dation of  the  cheese.  If  it  is  wished  that 
the  load  shall  not  follow  the  shrinking  of 
the  cheese,  the  pin  h  is  inserted,  which, 
when  the  lever  comes  to  rest  upon  it,  checks 
further  descent.  The  amount  of  pressure 
is  also  regulated  by  the  disposal  of  the 
weight  in  in  the  ditlerent  notches  of  the 
lever  k.  The  usual  selling  price  of  this 
machine  is  <f  4,  when  constructed  of  iron 
as  in  the  figure;  but  with  wooden  frame- 
work, and  the  rack  and  other  gearing  of 
cast-in)n,  the  price  is  £3,  bi>. 

424.5.  After  the  cheese  is  sufficiently 
pres.^ed,  it  is  taken  out  of  the  vat,  and  put 
into  the  cheese-room  ^,  fig.  3G3,  and  not 
exposed  to  much  heat,  drought,  or  damp 
at  first,  as  heat  makes  new  ciiees^es  sweat; 
drought  <lries  them  too  quickly,  and  causes 
them  to  crack  ;  and  damj)  prevents  them 
hardening  and  wonning,  and  causes  them 
to  contract  a  bitter  taste.  Exposed  to  a 
cool,  dry,  and  calm  air  upon  the  shelves 
in,  they  will  dry  by  degrees,  and  obtain  a 
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firm  skin.  The  skin  becomes  harder  by 
being  dipped  in  hot  water,  but  I  see  no 
advantage  to  be  derived  from  such  a  prac- 
tice. It  should  be  wiped  widi  a  dry  cloth, 
to  remove  any  moisture  that  may  have 
exuded  from  it,  and  the  cheese  turned 
daily.  S(mie  cheeses  burst,  and  throw  out 
a  serous-like  fluid,  which  happens  in  con- 
sequence of  whey  fermenting  which  ought 
to  have  been  pressed  out.  A  cheese  that 
changes  its  shape  raises  the  suspicion  of 
some  organic  change  going  on  within  it; 
but  if  it  does  not  crack,  so  as  to  admit  the 
air,  it  will  soon  become  ripe  and  be  mouldy, 
and  may  prove  of  fine  flavour.  The  incon- 
venience of  cracks  is,  the  facility  afforded 
to  the  cheese  fly  to  enter  and  deposit  its 
eggs  in  the  cheese ;  and  to  prevent  their 
egress,  the  cracks  should  be  filled  up  every 
day  with  a  mixture  of  butter,  salt,  and 
pe[iper,  made  to  a  proper  consistency  with 
oatmeal.  In  Cheshire,  where  the  clieeses 
are  made  unusually  large,  they  are  bound 
with  fillets  of  linen  when  removed  for 
drying  in  the  cheese-room,  until  their  form 
attain  a  sufficient  degree  of  firmness. 

4246.  The  tumbling  cheese-rack^  or 
chei'se-turner,  is  a  machine  invented  by 
Mr  William  Blnrton  of  Fieldhall,  Uttoxe- 
ter,  and  its  merits  are  believed  to  be  suf- 
ficient to  warrant  its  adoption  on  dairy 
farms.  The  object  of  the  machine  is  to 
save  much  of  the  labour  required  in  the 
daily  turning  of  a  large  number  of  cheeses 
in  the  drying-room  ;  and  this  it  does  very 
eflectually,  for,  with  a  rack  containing  50 
cheeses,  they  are  turned  over  in  very  little 
more  time  than  would  be  required  to  turn 
a  single  cheese. 

4247.  Fig  383,  is  a  view  of  the  cheese- 
turner,  as  constructed  to  stand  alone,  and 
on  its  own  feet;  though  this  is  not  the 
best  mode  of  constructing  the  machine. 
It  consists  of  an  external  frame  abed,  of 
which  a  b  and  c  d  have  each  a  cross  foot 
a  and  </,  and  connected  at  top  by  a  top- 
rail  b  c.  If  constructed  in  a  cheese-room, 
the  posts  should  be  at  once  fixed  to  the 
floor  at  bottom,  and  to  the  joisting  or  tie- 
beams  overhead,  becoming  thus  a  fixture 
in  so  far  as  regards  the  external  frame. 
The  second  part  of  the  machine  is  a  mov- 
able frame  or  rack,  formed  by  the  two  in- 
terior posts  e  and/,  which  are  framed  upon 
the  12  shelves  from  e  iog,  which  are  each 


14  inches  broad,  or  more,  accorditig  to  the 

size  of  the  cheeses  manufactured,  by  one 

Fig.  383. 


THE  CHEESE-TITRNER. 


inch  thick.  The  shelves  are  tenoned  into 
and  lipped  over  the  posts,  and  each  shelf 
is  finished  on  both  sides  with  a  knife-edged 
lath,  nailed  along  the  back  edge.  As  the 
figure  represents  a  rack  that  will  contain 
5  cheeses  on  each  slielf,  a  corresponding 
number  of  pairs  of  vertical  laths  X*,  are 
nailed  uj)on  the  back  edge  of  the  shelves. 
The  shelf-frame  thus  formed  is  provided 
with  two  strong  iron  gudgeons  or  pivots 
fixed  in  the  side-posts  at  mid-height,  and 
these  are  received  into  corresponding  holes 
in  the  outer  or  bearing  posts,  so  that  the 
shelf-frame  swings  poised  upon  the  two 
pivots;  and  it  is  further  provided  with  an 
iron  latch  at  top  and  bottom  on  one  end, 
by  which  it  may  be  tilted  and  secured  with 
either  the  shelf  ^  or  ef  uppermost. 

4248.  When  cheeses  are  placed  upon 
the  shelves,  it  will  be  found  that  the  knife- 
edge  laths  keep  them  free  of  the  body  of 
the  shelf,  and  thus  permit  air  to  pass  under 
them,  while  the  pair  of  vertical  laths  keep 
the  clieeses  in  their  proper  position  on  the 
shelf.  The  height  between  the  shelves  is 
such  as  to  leave  a  free  space  of  one  inch 
between  the  cheese  and  the  shelf  above  it ; 
and  whatever  number  of  cheeses  may  be 
lying  upon  the  shelves,  the  simj)le  act  of 
tilting  the  frame  will  place  every  cheese 
resting  on  a  shelf,  on  its  opposite  side, 
upon  that  shelf  wliich  immediately  before 
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was  above  the  cheese,  but  bv  the  tilting  is     ferment,  and  burst,  and  lose  their  shape. 


now  helow  it.  The  vertical  hitlis  serve  to 
prevent  tlie  cheeses  from  fallinLT  out  while 
the  frame  is  tilting,  and  each  cheese  has 
onlv  to  fall  one  inch  in  that  operation,  or 
from  the  one  shelf  to  the  other,  in  a  re- 
versed position. 

4249.  It  will  be  also  observed,  that  the 
fixed  external  frame  is  best  adapted  for  an 
extensive    cheese-room,  where  the   racks 


The  best  cheeses  in    Scotland   sell  from 
50s.  to  60s.  the  cwt. 

4251.  I  have  not  recommended  the  em- 
ployment o{  annotto  or  arnotto  for  dyeing 
cheese,  because  I  think  by  it  the  cheese- 
farmers  impose  upon  themselves  a  very 
useless  piece  of  trouble.  It  is  emploved  in 
Gloucestershire  to  the  extent  of  1  o/..  of 
annotto  to  1  cwt.  of  cheese  ;  and  in  Che- 
may  be  placed  in  rows  extending  the  length  shire,  8  dwts.  to  60  lb.  of  cheese,  and  it 
of  the  room,  leaving  free  passage  between  costs  from  Is.  to  Is.  6d.  ]icr  lb.  Annotto 
the  rows.  The  width  of  the  passages  re-  is  a  precipitate  from  fermentation  of  the 
quires  to  be  equal  to  half  the  height  of  the  seeds  of  the  Bixa  ori'lhtna  of  Linnoeus. 
shelf-frame,  or  3  feet ;  a  room,  therefore,  It  is  manufactured  in  two  forms,  one  in 
20  feet  wide  would  contain  4  rows  of  such  Jloris  or  cakes  of  2  lb.  or  3  lb.  each,  of  a 
racks  ;  and  if  the  length  were  equal  to  10  bright-yellow  colour,  soft  to  the  touch,  of 
diameters  of  the  cheeses,  or  containing  tliat  good  consistence,  and  comes  from  Cayenne 
number  in  the  length,  the  room  would  con-  wrapped  in  banana  leaves,  and  is  much 
tain  in  all  440  cheeses  in  the  best  possible  used  in  giving  an  orange  tint  to  silk  and 
condition  for  their  being  prej)ared  for  mar-  cotton  goods,  but  which  is  fugitive;  and 
ket,  having  free  ventilation,  and  access  for  the  other  kind  is  called  roll  annotto,  which 
the  dairy-maid  to  handle  and  wipe  any  is  small,  not  exceeding  2  oz.  or  3  oz.  each, 
cheese  at  any  time.  We  have  no  experi-  hard,  dry,  and  comjiact,  of  a  brownish- 
ence  of  this  cheese-rack  in  Scotland ;  but,  colour  outside  and  red  within,  is  brought 
judging  from  its  apparent  capabilities,  from  Brazil,  and  is  the  kind  used  in  the 
there  is  reason  to  think  that  it  might  be  dairies.  The  duty  on  the  roll  kind  used 
employed  with  good  eftect  in  the  extensive  to  be  £5,  12s.  per  cwt.,  then  A$.  ;  and  is 
cheese-dairies  of  Ayrshire  and  Cialloway.  now  importe<l  free.*  Wiien  employed,  it 
The  price  of  a  portable  rack,  as  here  is  j)ut  into  the  milk  before  the  earning, 
figured,  capable  of  holding  55  cheeses,  and  it  is  ])reparcd  by  rubbing  down  the 
is  £4.  requisite  quantity  in  a  bowl  ('/"warm  milk. 

Dr  Ure  say.s,  that  '"the  decoction  of  an- 
4250.  The  casualties  I  have  mentioned,     notto  in  water  has  a  strong  peculiar  odour, 
as  befalling  cheeses  when  drying,  are  less     and  a  disai^reeable  taste.     Its    cohmr    is 


likely  to  befal  skimmed-milk  cheese,  the 
making  of  which  I  have  hitherto  been  de- 
scribing, than  sweet-milk  cheese.  These 
are  made  exactly  in  the  same  manner  with 


yellowish  red,  and  it  remains  a  little  turl)id. 
An  alkaline  .solution  renders  it  orange- 
yellow,  clearer,  and  more  agreeal)le ;  while 
a  small  quantity  of  a  whitish  substance  is 


tliemilkasitcomesfromthecow.  One  day's  separated  from  it,  which  remains  suspended 

milk  being  insufficient  tomakeachce.se,  in  theliqui<l.     If  annotto  be  boiled  in  water 

the  fresh  morning's  milking  is  mixed  with  along  with  an  alkali,  it    dissolves   inuch 

those  of  the  previous  day,"the  oldest  part  hotter  than  when  alone,  and  the  liquid  has  an 

of  which  will  have  thrown  up  a  covering  orange  hue."t    All  the  (piantity  employed 

of  creatn,  which  is  mixed  through  the  milk,  is  said  to  impart  no  peculiar  flavour  to  the 

and  the  entire  gatherings  are  heated  with  cbee-se,    which,    being    acknowledged,    of 

a   portion    of   the   morning's  milk.     Tiie  what  utility  is  it  ?— for  as  to  improvitii:  the 

rennet  is  applied  in  the  same  manner,  bnt  appearance  of  the  cheese,  I  su|)po.se  it  will 

in  rather  larger  quantity.     Greater  diHi-  not    be  denied   that   Stilton  and    Diinlop 

culty  will  be  found  to  squeeze  the  whey  cheese  look  as  well  on  the  table  as  Glou- 

entirely  from  the  curd  than  from  that  of  cester   and  Cheshire.      Marigold   flowers, 

the  skimmed  milk;  and  it  is  this  difficulty  salTron,  and  carrots,  are  also  employed  to 

of  expressing  all  the  whey  out  of  them  that  colour  cheese,  and  the  use  of  these  also 

renders  sweet-milk  cheeses  more  liable  to  imposes  unnecessary  trouble. 

*  M'CuUoch's  Dictionary  of  Commerce— art.  Annotto. 
t  Ure's  Dlctionarif  of  the  Arts — art.  Annotto. 
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4252.  The  dairy  operations  of  a  carse-farm  are 
confined  to  supplying  milk  and  butter  to  its  in- 
habitants. The  same  remark  applies  to  a 
pastoral  farm,  whether  of  cattle  or  sheep. 
Dairy-men  in  towns  derive  their  chief  profit 
from  the  sale  of  sweet-milk  and  cream,  and 
the  skimmed  milk  is  readily  purchased  by  work- 
people. From  the  dairy-farms  in  the  vicinity 
of  towns,  sweet-milk,  cream,  and  butter  are  dis- 
posed of;  and  the  butter-milk  and  skimmed 
milk  sold  to  the  work-people.  True  dairy- 
farmers  conduct  their  operations  irrespective 
of  the  immediate  wants  of  towns ;  and  butter 
is  made  by  them  from  cream  as  well  as  from 
new  milk.  Skimmed  milk  and  new  milk  are 
made  into  cheese ;   the   butter-milk  is  sold  to 

Fig. 


work-people  in  the  villages,  and  the   whey  is 
given  to  the  pigs. 

4253.  The  convenient  accommodation  of  the 
cows,  and  the  means  of  containing  and  preparing 
their  food,  are  of  paramount  importance  to  the 
successful  conducting  of  a  dairy-farm.  A  good  and 
commodious  steading  is,  therefore,  an  essential 
requisite  on  such  a  farm.  I  have  already  given 
the  plan  of  a  convenient  and  commodious  byre 
for  the  cows  of  a  dairy-farm,  together  with  the 
arrangements  for  containing  their  food  and  pre- 
paring it  in  fig.  93;  but  to  show  the  entire  accom- 
modations which  the  steading  of  a  dairy-farm 
ought  to  possess,  I  give  the  plan  of  one  in  fig. 
384,  where  a  is  the  byre,  64  feet  long  and  54  wide, 
384. 
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PLAN  OF  A  STEADING  FOR  A  DAIRY-FARM. 


on  the  same  plan  as  is  given  in  fig.  93 ;  but  here 
it  is  represented  in  connexion  with  the  other 
apartments  of  the  dairy  and  of  the  steading,  and 
not  as  an  isolated  building  as  shown  in  fig.  93. 
The  boilers  for  the  preparation  of  the  food  are 
in  6,  which  is  17  feet  long  and  15  wide  ;  the  tur- 
nips are  stored  in  c,  17  by  15  feet  ;  the  dairy 
utensils  are  washed,  dried,  and  cooled  in  d,  also 
17  feet  by  15;  which  contains  a  boiler  for  heating 
water  or  milk  ;  m  is  the  milk-house,  17  feet  by 
15,  shelved  round  ;  A,  where  the  large  churn  i  is 
situated,  moved  with  power,  is  17  feet  by  15  ; 
k,  an  apartment  for  containing  the  salted  butter, 
cheese-presses,  and  the  smaller  utensils  not  in 
immediate  use,  is  17  feet  by  15,  and  in  it  is 
the  stair  I  that  leads  to  the  cheese-room  above, 
extending  over  this  apartment,  the  churning- 
house,  and  the  milk-house,  in  all  54  feet  long 
and  16  wide;  the  apartment  e,  30  feet  by  16, 
contains  the  hay  to  be  cut  with  the  chaff-cutter 
at/,  and  the  corn-bruiser  g,  for  bruising  the  corn 
for  the  horses,  both  driven  by  power;  n  is  a  large 
apartment,  54  feet  by  15,  for  containing  raw 
turnips  and  uncut  hay  for  the  cows ;  o  is  the 
corn  barn,  30  feet  by  16,  situate  immediately 
below  the  threshing-machine,  which,  iu  this  case, 
VOL.  II. 


is  supposed  to  be  driven  by  the  water-wheel  in 
f,  but  where  may  be  erected  the  steam-engine,  if 
such  power  is  more  eligible ;  a  stair  r,  in  the 
corn-barn  leads  up  to  the  granary,  30  feet  by  16, 
extending  over  the  apartment  e ;  the  power  for 
working  the  chafi'-cutter  /,  corn-bruiser  q,  and 
churn  i  is  derived  from  the  water-wheel  in  f,  and 
is  accomplished  by  a  lying-shaft  with  belts  and 
pulleys  ;  sis  the  straw-barn,  35  feet  by  16  ;  <  is 
the  cart-shed,  24  by  18  feet,  for  accommodating 
6  single-horse  carts  ;  the  outside  stair  u  leads  to 
a  second  granary  above  the  cart-shed,  24  by  18 
feet;  v  is  the  hay-house  for  the  work -horses,  11 
feet  by  18,  having  the  horse  corn-chest  in  it  and 
communication  with  the  work-horse  stable,  which 
is  w,  43  feet  by  18,  afi"ording  accommodation  to 
6  horses,  and  a  loose-box  stall  x\  y  \i  the  riding- 
horse  stable,  having  two  stalls  12  feet  wide; 
and  s  is  an  apartment  18  feet  square,  containing 
two  boilers — one  for  preparing  the  food  for  the 
horses,  the  other  for  that  of  the  pigs  and  other 
purposes.  The  piggeries,  and  the  byre  for  the 
young  heifers  brought  up  to  renew  the  cow 
stock,  may  be  erected  at  convenient  places. 

4254.  The  large  churn,  moved  by  power  in 
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extensive  dairies,  may  be  of  the  construction  of 
the  box-charn,  fi^.  374,  or  of  the  common  plunjijer 
churn.  As  1  have  already  given  a  figure  of  the 
box-churn,  I  shall  now  give  one  of  the  plunger- 
churn,  moved  by  power,  as  fitted  up  and  used  in 
one  of  the  most  successful  dairy  districts  of  Scot- 
land, Renfrewshire.  Fig.  385  gives  a  view  in 
per.-ipective  of  the  horse-course  and  churning- 
rooni  in  relation  to  one  another,  and  which  is  the 
more  clearly  shown  by  removing  a  portion  of  the 
wall  that  separates  them.     The  power  ia  this 


case  is  that  of  the  horse,  which  seems  necessary 
to  be  adopted  where  no  water  is  available  for 
the  purpose,  and  where  a  churn  only  is  to  be 
driven  ;  for  a  steam-engine,  which  would  only  ba 
employed,  in  such  a  case  as  this,  every  other  day, 
for  3  or  4  hours,  and  be  restricted  to  give  out 
only  one-horse  power,  would  be  too  expensive 
an  erection  for  bo  diminutive  an  application  of 
power.  Where  a  threshing-macliine  is  used,  and 
chaff-cutters  and  a  bruising-machine  employed 
along  with  the  churn,  a  steam-engiae  would  be  an 


Fig.  385. 


PLUNOBR-CHURNS  FITTED  UP  WITH  POWER. 


economical  source  of  power.  Taking  the  liorse 
power,  in  this  instance,  as  the  best  in  the  absence 
of  water,  a  6  is  the  lever  in  the  horse-cov.rse,  to 
which  the  horse  is  yoked  by  the  swing-tree  at  a  ; 
e  is  the  pit  containing  the  bevelled  wheel, 
and  tlie  four  arms  of  the  frame  which  support 
the  upright  axle  to  which  the  lever  atis  attached. 
This  wheel  moves  liorizuntally,  and  acts  upon  a 
bevelled  pinion  fixed  on  the  nearest  end  of  the 
lying  shaft  d,  which,  being  represented  in  dotted 
lines,  must  be  supposed  to  work  under  ground  ; 
and  its  farther  end  is  attached  to  and  moves 
a  spur-wheel,  situated  in  the  churning-room, 
close  to  the  working  gear  of  the  churns.  On  the 
bottom  of  a  corresponding  pit  in  the  churning- 
room  rise  two  parallel  frames  of  cast-iron,  con- 
nected together  at  the  top,  and  kept  asunder 
by  a  flanged  iron-bar.  The  reciprocating  cast- 
iron  lever  /  is  supported  by  its  fulcra  near  the 
top  of  the  frame,  by  means  of  a  centre  shaft  pass- 
ing through  the  frames.  A  counterpoise  is  placed 
at  the  sliort  end  of  the  lever/,  to  bring  it  nearly 
to  an  equilibrium.  The  connecting  rod  g  is 
jointed  upon  a  bolt  that  is  fitted  to  move  along 
the  oblique  groove  A  formed  in  the  lever/,  and 
the  crank  to  which  the  lower  end  of  the  connect- 
ing-rod g  is  jointed  is  formed  on  a  shaft  that 


turns  in  bearings  in  the  upright  frames,  and  which 
shaft,  at  the  nearest  end,  bears  a  toothed  pinion 
which  is  moved  by  the  spur-wheel  on  d,  and  at 
the  other  end  carries  a  fly-wheel  k,  to  equalise 
the  motion  of  the  lever/  and  compensate  for  the 
inequality  of  the  resistance  to  the  plunger-rods  in 
their  ascent  and  descent.  The  light  shears  I 
embrace  the  connecting-rod  witliin  its  forked 
end  at  h,  and  at  the  other  end  is  connected  with 
an  adjusting-screw  for  the  purpose  of  lengthen- 
ing .ind  sliortening  the  distance  I  h,  and  so  chang- 
ing the  position  of  the  head  of  the  connecting-rod. 
The  head  /  of  the  lever  is  mounted  with  a  pair 
of  side-links,  jointed  at  one  end  to  the  cross- 
head  at  /  and  at  the  other  with  the  wooden 
cross-head  intowhich  the  endsof  the  plunger-rods 
of  the  churns  i  are  placed  side  by  side.  These 
side-links,  jointed  as  they  are  at  top  and  bottom, 
produce  an  imperfect  parallel  motion,  but  suflicient 
to  answer  the  rise  and  fall  of  the  plunger-rods. 

4255.  When  this  machine  is  in  operation,  the 
revolutions  of  the  crank  produce  a  reciprocating 
action  in  the  connecting-rod,  which  is  communi- 
cated to  the  lever,  and  thence  to  the  plungers  ; 
and  it  will  be  seen  that,  by  moving  the  head 
h  of  the  connecting-rod  in  the  oblique  groove 
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of  the  lever,  the  strokes  or  reciprocation  of  the 
plungers  will  be  short  or  long  as  the  joint  h  is 
moved  upward  or  downward  in  the  groove.  It 
is  found,  from  experience,  that  there  are  advan- 
tages to  the  process  derivable  from  this  ;  hence, 
at  the  commencement  of  the  operation,  the  head 
of  the  rod  g  is  kept  at  the  lower  extremity  of  the 
slit  at  h,  producing  tlie  shortest  stroke.  As  the 
milk  becomes  heated,  and,  from  the  consequent 
effervescence,  its  bulk  is  increased,  the  stroke  is 
gradually  lengthened  by  turning  the  handle  of 
the  screw  at  I,  and  by  thus  shortening  the  dis- 
tance I  h,  the  point  h  is  brought  to  the  head  of 
the  slit, producing  a  stroke  of  the  greatest  length; 
and  when  the  effervescence  ceases,  and  the  butter 
has  begun  to  form,  the  stroke  is  again  gradually 
shortened,  till  the  process  is  finished  with  the 
shortest  stroke.  The  usual  rate  of  the  plungers 
in  these  churns  is  about  50  to  55  double  strokes 
in  the  minute,  subject  to  the  usual  variations 
required  in  the  different  stages  of  the  process. 
The  piice  of  this  machine,  completed  with  horse- 
wheel  and  gearing,  is  from  £15  to  £18. 

4256.  The  variety  in  the  quantity  and  qua- 
lity of  the  milk  afforded  by  cows  is  so  great 
that  to  account  for  them  requires  a  knowledge 
of  otlier  causes  than  the  circumstances  in  which 
the  cows  have  been  bred  and  fed.  I  have  my- 
self had  cows  of  the  same  breed  which  gave 
as  wide  a  difference  as  12  to  254  quarts  a-day, 
and  I  have  known  a  cross-bred  cow  give  45 
quarts  a-day.*  I  have  had  cows  whose  milk 
only  gave  a  film  of  cream  in  the  course  of  the 
first  24  hours  after  being  drawn,  whilst  the  milk 
of  others,  in  the  same  time,  would  admit  of  the 
cream  being  lifted  off  with  the  fingers.  Mr  R. 
Piggot  has  given  his  experience  of  the  yield  of 
milk.  A  Norfolk  cow  gave  3977  lb.  of  milk  in 
39  weeks,  beginning  to  register  the  quantity  a 
fortnight  after  calving.  A  half-bred  Scot  and 
Norfolk  cow  gave  3046  lb.,  or  nearly  17  lb. 
a-day,  for  26  weeks.  A  true  home-bred  cow 
yielded  from  16  to  18  lb.  a  meal,  or  35  lb.  a-day, 
9  weeks  after  calving.  Dr  R.  D.  Thomson  states 
that  of  the  cows  he  experimented  with,  one  gave 
from  26  to  22  lb.  of  milk  a-day,  and  the  other 
from  23  to  21  lb.  a-day  on  grass. 

4257.  As  to  the  yield  of  cream  from  milk,  Mr 
Pigott  finds  120  lb.  of  milk  gave  10  pints  of 
cream  ;  which  on  being  raised  to  the  temperature 
of  52°,  by  placing  it  before  a  fire  or  in  a  water- 
bath,  yielded  60  ounces  of  excellent  butter  in  40 
or  45  minutes  of  churning.  New  milk,  at  Id. 
per  pint  is  equal  to  butter  at  Is.  per  lb., — 1  quart 
yielding  24  oz.  of  butter,  after  standing  in  a  glass 
milk-pau  for  40  hours.     Dr  Thomson  obtained 


from  one  of  his  cows  1 1  \  lb.,  and  from  the  other  8i 
lb.  of  butter  from  1427  lb.  of  grass  given  to  each 
in  14  days.-f" 

4258.  The  value  of  the  produce  of  a  cow  may 
be  estimated  in  tliis  way:— a  cow  that  yields 
half  a  pound  of  butter  a  day  throughout  the  year, 
and  gives  300  gallons  of  skimmed  milk,  is  a  good 
one.  Hence  1 82  lb.  of  butter  at  Is.  per  lb.  is  £9, 
2s.;  and  300  gallons  of  skimmed  milk  at  3d.  the 
gallon,  £3, 15s„  making  the  value  of  her  annual 
produce  £12, 17s.,  exclusive  of  the  manure. 

4259.  The  circumstances  affecting  the  quantity 
of  milk  given  by  cows,  are  the  breed,  the  kind  of 
food,  and  the  time  after  calving.  The  smaller 
breeds  of  cows  yield  the  smaller  quantity  of  milk; 
and  the  yearly  quantity  of  the  large  and  small 
breeds  has  been  stated  to  vary  from  4 900 J  to 
2400  quarts.  Cows  fed  on  succulent  food,  as 
moist  meadow  grass,  brewers'  and  distillers'  re- 
fuse, and  new  sown  grasses  will  yield  a  larger 
quantity  of  milk  than  hay,  roots,  and  pasture. 
Cows,  with  Dr  Thomson,  that  were  fed  on  grass 
or  steeped  entire  barley,  fell  off  in  their  milk  from 
224  lb.  to  174  lb.,  and  from  22  lb.  to  194  lb.  a 
day.  According  to  Mr  Aiton,  a  variation  in  the 
yield  takes  place  from  1200  quarts  the  first  50 
days,  to  300  quarts  the  sixth  50  days  after  calv- 
iiig-§ 

4260.  The  circumstances  which  affect  the  qua- 
lity of  milk  are  more  various.  The  breed  has  an 
effect;  the  small  ones  yielding  richer  milk  than 
the  large,  in  which  respect  the  small  Kerry  cow 
is  superior  to  the  large  Yorkshire.  The  kind  of 
food,  hay,  corn,  and  oil-cake,  produce  richer  milk 

than  turnips  and  straw,  and  yield  more  butter; 
and  bean-meal  and  tares  afford  more  cheese  than 
oil-cake,  corn,  potatoes,  and  turnips.  In  the  time 
from  calriiig,  it  is  well  known  that  the  first  milk 
of  a  cow,  called  the  beistyn  (2248)  and  (2276,) 
is  much  richer  than  the  ordinary  milk  which 
the  cow  afterwards  gives.  In  wet  and  cold 
weather  the  milk  is  less  rich  than  in  dry  and 
warm;  and  on  this  account  more  cheese  is  ob- 
tained in  cold,  and  butter  in  warm  though  not 
thundery  weather.  The  season  has  its  effect: 
the  milk  in  spring  is  supposed  to  be  best  for 
drinking,  and  hence  it  is  then  best  suited  for 
calves;  in  summer  it  is  best  for  cheese,  and  in 
autumn  for  butter — the  autumn  butter  keeping 
better  than  that  of  summer.  Cows  less  frequently 
milked  than  others  will  give  richer  milk,  and 
consequently  more  butter.  The  morning's  milk  is 
richer  than  the  evening's.  The /as(  drawn  milk 
of  each  milking,  at  all  times  and  seasons,  is  rich- 
er than  any  other  part  of  the  milk,  and  much 


*  Dr  R.  D.  Thomson,  in  his  Researches  on  the  Food  of  Animals,  p.  138,  regards  the  quantities 
of  milk  which  I  gave  at  page  1275  of  the  3d  .volume  of  the  former  edition,  as  extraordi- 
nary. They  were  given  for  such  ;  and  a  cow  that  requires  to  be  milked  five  times  a-day,  to 
keep  her  easy,  must  be  an  extraordinary  milker.  The  Scottish  pint  then  used  to  measure  the  milk 
I  cannot  define;  but  supposing  it  to  contain  three  English  pints,  as  stated  by  Dr  Thomson,  and  two 
Buch  pints  to  make  a  quart,  the  17  Scottish  pints  will  make  254  quarts;  and  the  30,  the  extraordinary 
quantity,  45  quarts,  the  terms  I  have  now  given  in  the  context  being  more  likely  to  be  gene- 
rally understood  than  the  old  Scottish  measure. 

t  Thomson's  Researches  on  the  Food  of  Animals,  Tp.  49  and  50. 

J  Dickson  On  Lire  Stock,  vol.  i.  p.  226.  §  Alton's  Treatise  on  Dairy  Husbandry,  p.  43-5. 


292 


PRACTICE— SUMMER. 


richer  than  the  first  drawn,  which  is  the  poorest. 
A  cow,  bffore  she  becomes  aijain  in  ca/f,  gives 
richer  milk  than  when  she  is  |>re;i:naiit,  a  portion 
of  tlie  secretion  which  supplies  tlie  riclier  milk 
being,  no  doubt,  withdrawn  to  support  the  foetus. 
A  veil-formed  cow  will  generally  give  more  and 
better  milk  than  an  ill-formed  one.  Old  pasture 
will  produce  richer  butter  than  new.  Cows  kept 
conttanlli/  in  thebijre  are  said  to  give  richer  milk 
than  those  allowed  to  go  at  large  at  pasture,  but 
the  latter  are  supposed  to  yield  more  cheese, — 
the  exercise, perhaps, preventing  thelargerdeposi- 
tion  of  the  richer  secretion,  .^l;^ny  other  circum- 
Btances  may  be  known  in  different  localities  to 
affect  the  quantity  and  quality  of  the  milk  of 
cows;  but  a  sufficient  number  have  been  here 
related  to  show  how  varied  are  the  circumstances 
whicli  affect  the  produce  of  the  dairy,  and  how 
perplexing  it  must  be  to  conduct  it  in  the  most 
profitable  way. 

4261.  Milk. — The  phenomena  accompanying  the 
changes  in  milk  are  well  known  to  every  dairy- 
maid, but  few  of  them  know  that  the  constituent 
parts  of  milk  are  only  mechanically  commixed; 
and  this  must  be  the  case  even  in  the  udder  of  the 
cow,  otherwise  the  afterings,  which  had  occupied 
the  upper  part  of  the  udder,  would  not  be  the 
richest  portion  of  the  milk,  nor  the  first-drawn 
the  poorest.  All,  therefore,  that  is  required  to 
separate  the  different  parts  of  milk  is  rest  and 
time.  The  cream  or  fatty  part  floats  to  the  .sur- 
face in  the  course  of  a  few  hours;  in  a  little 
longer  time,  according  to  the  state  of  the  tempe- 
rature, the  caseous  portion  becomes  sour;  and  in 
a  greater  length  of  time  the  acidity  becomes  so 
powerful  as  to  coagulate  the  milk  in  one  mass, 
and  in  a  still  greater  la])se  of  time  the  coagulated 
mass  separates  into  two  parts,  one  becoming 
firmer,  or  cheese,  the  other  again  fluid,  or  whey. 
The  rationale  of  this  naturiil  process  is  thus  well 
given  by  M.  Raspail : — "  Milk,  when  viewed  by 
the  microscope  with  a  power  of  only  100  diame- 
ters, exhibits  spherical  globules,  the  largest  of 
which  are  not  more  than  '0004  of  an  inch  in  dia- 
meter, and  which,  from  their  smallness,  appear  of 
a  deep  black  at  the  edges.  These  globules  dis- 
appear on  the  addition  of  an  alkali,  such  as  am- 
monia, and  the  milk  then  becomes  transparent. 
If  the  proportional  quality  of  milk  be  more  con- 
siderable, it  forms  a  coagulum  of  a  beautiful 
white  colour,  on  the  addition  of  concentrated  sul- 
phuric acid.  This  coagulum  does  not  arise  sim- 
ply from  the  adhesion  of  the  globules  to  each 
other,  but  it  may  be  plainly  seen  by  the  micro- 
scope, that  the  globules  are  evolved  in  a  transpa- 
rent albuminous  membrane,  which  has  no  appear- 
ance of  a  granular  structure.  Milk,  then,  is  a 
watery  fluid,  holding  in  solution  albumen  and  oil, 
by  the  agency  of  an  alkaline  salt  or  a  pure  alkali, 
and  having  suspended  in  it  an  immense  number 
of  globules,  which  are  in  part  albuminous  and  in 
part  oily.  The  albuminous  globules  must  tend  to 
subside  slowly  to  the  bottom  of  the  vessel  by 
their  specific  gravity,  while  the  oily  globules 
must  have  a  tendency  to  rise  to  the  surface.  But 
the   oily   globules   being  dispersed   in   myriads 


amidst  equally  numerous  albuminous  globules, 
they  cannot  rise  to  the  surface  without  taking 
with  them  a  greater  or  less  number  of  the  globules 
of  albumen.  Hence,  at  the  end  of  twenty-four 
hours,  we  find  on  the  surface  of  the  milk  a  crust 
composed  of  two  layers,  the  upper  one  of  which 
contains  more  butter  than  milk,  while  the  lower 
contains  more  milk  than  butter.  The  separation 
will  take  place  equally  with  or  without  the  con- 
tact of  the  air.  The  liquid  part  which  lies  under 
the  crust  contains  the  dissolved  albumen  and  oil, 
with  a  portion  of  the  sugar,  the  soluble  salts,  and 
a  certain  quantity  of  the  albumen  and  oily  glo- 
bules."* 

4262.  Milk  consists,  besides  water,  of  organic 
substances  destitute  of  nitrogen — sugar  and  but- 
ter; of  an  organic  substance  containing  nitrogen 
in  considerable  quantity — curd  or  casein;  and  of 
inorganic  or  saline  matter,  partly  soluble  and 
partly  insoluble  in  water.  This  is  the  composi- 
tion of  cows'  and  ewes'  milk,  according  to  Henri 
and  Chevalier;  and  of  mares'  milk,  according  to 
Luiescius  and  Bondt: — 


Casein,     . 
Mucus,     . 
Butter,    . 
Sugar  of  milk, 
S:.lt3, 
Water,    . 


Cow. 
BcUtTn.        Milk. 


Ewe.    M*re. 


20.0 
2o".0 
trace 


44.8     45.0      16.2 


31.3  42.0 
47.7  60.0 
(!.0       6.8  J  835  3 


trace 

87.5 


803.3    870.2   856. 


1000.0  1000.0  1000.0    1000.0 


Butter  gives  its  richness  to  milk,  sugar  its  sweet- 
ness, casein  its  thickness,  water  its  refreshing 
property  as  a  drink,  and  salts  its  peculiar  fla- 
vour. Of  the  different  kinds  of  milk  enumerated, 
the  superior  sweetness  and  thinness  of  mares' 
milk  are  accounted  for  by  the  large  proportion  of 
sugar  and  the  small  quantity  of  casein  it  con- 
tains. It  appears  that  beistyn  contains  nearly 
three  times  more  casein  than  milk,  and  only  a 
trace  of  sugar  of  milk,  no  salts,  and  a  large  pro- 
portion of  mucus ;  and  nine  times  more  casein  than 
mare's  milk. 

4263.  Milk  boils  and  freezes  about  the  same 
temperature  as  water.  Milk  may  be  prevented 
becoming  sour  by  being  kept  in  a  low  tempera- 
ture; in  a  high  temperature,  on  the  other  hand,  it 
rapidly  becomes  sour,  and,  at  the  boiling  point,  it 
curdles  immediately.  The  acid  of  milk  is  called 
the  lactic  acid,  which  in  its  nature  resembles  acetic 
acid,  the  acid  of  vinegar.  "The  change  which 
takes  place  when  milk  becomes  sour  is  easily 
understood,"  as  is  well  observed  by  Profes.^or 
Johnston.  "  Under  the  influence  of  the  casein, 
the  elements  of  a  portion  of  the  milk-sugar  are 
made  to  assume  a  new  arrangement,  and  the 
sour  lactic  acid  is  the  result.  There  is  no  loss  of 
matter,  no  new  elements  are  called  into  play, 
nothing  is  absorbed  from  the  air,  or  given  off  into 
it;  but  a  simple  transposition  of  the  elements  of 
the  sugar  takes  place,  and  the  new  acid  com- 
pound is  produced.  These  changes  appear  very 
simple,  and  yet  how  difficult  it  is  to  conceive  by 
what  mysterious  influence  the  mere  contact  of 


•  Raspail's  Organic  Chemistry,  p.  380-2. 
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this  decaying  membrane,  or  of  the  casein  of  the 
milk,  can  cause  the  elements  of  the  sugar  to  break 
up  their  old  connexion,  and  to  arrange  them- 
selves anew  in  a.noiher  prescribed  order,  so  as  to 
form  a  compound  endowed  with  properties  so 
very  different  as  those  of  lactic  acid."* 

4264.  The  composition  of  the  ash  of  milk  is  as 
follows,  according  to  the  analyses  of  1000  lb.  of 
milk  each  of  two  cows,  by  Haidlen  : — 


Phosphate  of  lime,  .  .  2-31  lb. 
Phosphate  of  magnesia,  .  0.42  „ 
Phosphate  of  peroxide  of  iron,  0'07  „ 
Chloride  of  potassium,  .  1"44  „ 
Chloride  of  sodium,  .  .  0-24  „ 
Free  soda,         .        .        .         0-42  „ 


3-44  lb. 
0-64  „ 
0.07  „ 
1-83  „ 
0-34  „ 
0-45  „ 


4-90  lb.    6-77  lb. 


4265.  Lassaigne  obtained  some  curious  results 
on  observing  the  composition  of  the  milk  of  a 
cow,  which  he  examined  at  ten  different  periods, 
four  of  these  before  and  six  after  parturition. 
The  milk  examined  during  the  first  three  of  the 
former  periods,  namely,  42  days,  32  days,  and 
21  days  be/ore  parturition,  contained  no  casein  at 
all,  but  in  place  of  it  albumen;  no  sugar  of  milk 
and  no  lactic  acid,  but  a  sensible  quantity  of 
uncombined  soda.  The  milk  examined  eleven 
days  before  and  just  after  parturition,  contained 
both  albumen  and  casein  ;  while  milk  eleven 
days  before  parturition,  and  always  after  it,  con- 
tained free  lactic  acid  and  sugar  of  milk,  but 
no  free  soda.  The  milks  examined  4  days,  6 
days,  20  days,  21  days,  and  30  days  after  partu- 
rition, contained  casein  and  no  albumen.  It 
would  appear  from  these  observations  that  the 
milk  of  the  cow  is  at  first  very  similar  to  the 
serum  of  blood;  and  that  the  casein,  sugar  of 
milk,  and  lactic  acid,  to  which  it  owes  much  of 
its  distinguishing  characteristics,  begin  first  to 
make  their  appearance  in  it  about  eleven  days 
before  parturition. 

4266.  Brisson  states  the  specific  gravity  of 
various  milks:  but  it  is  important  to  remark,  that 
it  varies  so  much,  even  in  the  milk  from  the  same 
animal,  that  it  is  impossible  to  give  a  correct 
mean.  The  specific  gravity  of  cows'  milk  is 
low,  being  1'0324;  its  whey  is,  of  course,  still 
lower,  r0193;  and  that  of  ewes'  milk  is  the  high- 
est, being  1 '0409.  Lassaigne  examined  the  spe- 
cific gravity  of  cows'  milk  at  various  distances  of 
time  before  and  after  parturition,  at  a  tempera- 
ture of  46°  Fahrenheit,  and  the  results  were 
generally,  that  at  21  days  before  parturition  it 
was  highest,  being  1"064;  and  lowest  at  6  days 
after  parturition,  being  1033. 


facilitated  by  a  rise,  and  retarded  by  a  depres- 
sion of  temperature.  At  the  usual  temperature 
of  the  dairy  at  50°  Fahrenheit,  all  the  cream  will 
probably  rise  in  thirty-six  hours,  and  at  70°  it 
will  perhaps  all  rise  in  half  that  time  ;  and  when 
the  milk  is  kept  near  the  freezing  point  the  cream 
will  rise  very  slowly,  because  it  becomes  partially 
solidified.  Lassaigne  found  no  difference  in  the 
ratio  between  the  bulks  of  cream  and  whey  from 
the  same  cow,  fed  on  beet-root,  hay,  and  straw, 
from  42  days  before  to  4  days  after  parturition, 
when  the  quantities  were  200  volumes  of  cream 
to  800  of  whey;  but  by  30  days  after  par- 
turition the  volume  of  cream  had  decreased  to 
64,  and  that  of  whey  had  increased  to  936,  and 
by  that  time  the  water  in  100  parts  of  milk  had 
also  increased  to  90- 

4268.  "  Cream  does  not  consist  wholly  of  fatty 
matter,  (butter,)"  observes  Professor  Johnston, 
"  but  the  globules  of  fat,  as  they  rise,  bring  up 
with  them  a  variable  proportion  of  the  casein  or 
curd  of  the  milk,  and  also  some  of  the  milk- 
sugar.  It  is  owing  to  the  presence  of  sugar  that 
cream  is  capable  of  becoming  sour,  while  the 
casein  gives  it  the  property  of  curdling  when 
mixed  with  acid  liquids,  or  with  acid  fruits.  The 
proportion  of  cheesy  matter  in  cream  depends 
upon  the  richness  of  the  milk,  and  upon  the  tem- 
perature at  which  the  milk  is  kept  during  the 
rising  of  the  cream.  In  cool  weather  the  fatty 
matter  will  bring  up  with  it  a  larger  quantity  of 
the  curd,  and  form  a  thicker  cream,  containing  a 
greater  proportion  of  cheesy  matter.  The  com- 
position of  cream,  therefore,  is  very  variable — 
much  more  so  than  that  of  milk — and  depends 
very  much  upon  the  mode  in  which  it  is  col- 
lected." In  warm  weather,  therefore,  the  cream 
should  be  rich,  though  thin.  Cream,  at  a  specific 
gravity  of  1'0244,  according  to  the  analysis  of 
Berzelius,  consists  of — 

Butter,  separated  by.nKitation,  .  .  4'5 
Curd,  separated  by  coagulating  the  butter-milk,  3'5 
Whey 920 

100-0 


4269.  The  quantity  of  cream  which  any  given 
milk  contains  can  be  easily  measured  by  the  grt/ac- 
tometer,  which  consists  of  a  narrow  tube  of  glass 
not  more  than  5  inches  in  length,  3  of  which  is 
divided  into  100  parts,  and  ou  being  filled  with 
milk  to  the  top  of  the  graduated  scale,  whatever 
number  of  degrees  the  thickness  of  the  cream 
embraces,  will  be  the  percentage  of  the  cream 
yielded  by  the  milk.  For  example,  if  the  cream 
covers  4  lines  of  the  scale,  it  is  4  per  cent  ;  if  8 
lines,  8  per  cent. 


4267.  Cream. — Cream  cannot  rise  through  a 
great  depth  of  milk.  If  milk  is  therefore  desired 
to  retain  its  cream  for  a  time,  it  should  be  put 
into  a  deep  narrow  dish;  and,  if  it  be  desired  to 
free  it  most  completely  of  its  cream,  it  should  be 
poured  into  a  broad  flat  dish,  not  much  exceeding 
one  inch  in  depth.      The  evolution  of  cream  is 

*  Johnston's  Lectures  on  Agricultural  Chemistry,  2A  edition,  p.  1007. 
t  Raspail's  Organic  Chemistry,  p.  385. 


4270.  M.  Raspail  alleges  that  the  dairymen  in 
the  neighbourhood  of  Paris  take  off  the  cream 
from  their  milk,  and  siipiilv  its  place  with  raw 
sugar,  and  an  emulsion  either  of  sweet  almonds 
or  hemp-seed.  Milk  is  sometimes  adulterated 
by  the  addition  of  starch,  and  sometimes  a  por- 
tion of  carbonate  of  pota.sh  is  added  to  it  to  pre- 
vent it  from  curdling. f  I  have  detected  magnesia 
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in  cream  in  Holland,  put  in  to  thicken  it.  In 
Londoii,  the  milk  is  so  adulterated  with  water, 
that  some  dairymen  have  adopted  the  practice  of 
driTin^  their  cow-;  along  the  streets, and  supplying 
it  to  their  cu-:tomers  direct  from  the  cow.  Both 
the  milk  and  cream  obtained  from  the  dairies  in 
the  neighbourhood  of  Edinburgh  are  generally 
free  from  adulteration.  The  worst  material  put 
into  the  milk  in  the  public  dairies  of  Scotland  is 
water. 

4271.  It  has  been  observed  that  the  Equisetum 
Jiuriatile,  the  great  water  horse-tail,  gives  the 
milk  a  leaden  or  bluish  colour,  and  deprives  it  of 
its  cream.  It  is  believed  that  the  leaves  of  the 
bulbous  buttercup,  Jiitiiunciilus  bulbosus,  is  per- 
nicious to  the  milk,  but  there  is  no  sufficient 
foundation  for  the  assertion,  as  cows  will  not  eat 
the  plant ;  but  it  is  known  that  the  broad-leaved 
wild  garlic,  Allium  urslnuvi,  is  eaten  by  cows, 
and  gives  a  most  oftL-nsive  flavour  of- garlic  to 
milk  and  cream.  This  is  an  annoyance  to  which 
the  settlers  in  some  parts  of  Canada  are  pecu- 
liarly subjected. 

4272.  Skimmed  vtilk.  —  The  constituents  of 
dcivimed  milk,  according  to  the  analysis  of  Ber- 
zelius  in  1808,  are  — 

Water 92875 

Curd,  not  free  from  butter,     ....  2-80;» 

Sugjir  of  milk 3  .5ii0 

I.actic  acid,  and  the  lactate  of  potash,  .  O^JOO, 

Cliloride  of  potassium, 0'170 

Phospliate  of  potash 0-u2o 

Phosphate   of  lime   and   magnesia,    with  a 

trace  of  iron 0-030 

lOO-OUO 


4273.  "Natural  emulsions," chserves  Professor 
Johnston,  "such  as  the  substance  of  the  nerves 
and  brain,  are  considered  by  Mulder  to  contain 
a  species  of  chemical  compound  of  the  fatty  mat- 
ter with  albumen,  which  has  tlie  property  of 
mixing  with  water.  In  the  nerves  of  a  dead 
animal,  this  compound  begins  immediately  to 
decompose,  the  fat  retreating  inwards,  and  form- 
ing a  transparent  a.xis,  the  albumen  gathering 
iteelf  towards  the  exterior  of  the  fibre.  Is  milk, 
then,  a  natural  emulsion,  which,  while  in  the 
udder  of  the  cow,  is  under  the  secret  influence 
of  the  vital  power,  and  which,  when  drawn  from 
it,  begins  immediately  to  decompose,  like  the 
substance  of  the  nerves  and  brain,  because  the 
influence  of  life  is  no  longer  exercised  upon  it  ?" 

4274.  Butter.—"  Butter,"  says  Professor  John- 
ston,"  prepared  by  any  of  the  usual  methods,  con- 
tains more  or  less  of  all  the  ingredients  which  exist 
in  milk.  It  consists,  however,  tssentialiy  of  the 
fat  of  milk,  intimately  mixed  with  a  more  or  less 
considerable  proportion  of  casein  and  water,  and 
with  a  small  quantity  of  sugar  of  milk.  Fresh 
butter  is  said  to  contain  about  one-sixth  of  its 
weight  (16  per  cent)  of  these  latter  substances, 
and  five-sixths  of  pure  fat,  according  to  Chevreul. 


How  much  of  the  16  per  cent  usually  consists  of 
cheesy  matter  may  be  seen  by  this  statement: — 
two  samples  of  fresh-butter,  from  creum,  exa- 
mined in  my  laboratory,  have  yielded  only  0"5 
and  07  per  cent  cheesy  matter  respectively.  This 
is  certainly  a  much  smaller  quantity  than  I  had 
expected.  Does  butter  from  the  vboU  milk  con- 
tain more  ?  "  * 

4275.  The  proportions  of  butter  yielded  bj 
milk  varies  considerably,  from  1  lb.  of  butter 
from  15  quarts  of  milk,  as  in  Holstein,  to  1  lb. 
from  8  quarts  of  milk  of  the  Kerry  cow.f  It  is 
a  good  cow  which  gives  1  lb.  of  butter  a-day 
during  the  season  ;  and  perhaps  8  or  9  ounces 
a-day  would  be  nearer  the  mark,  as  the  quantity 
given  by  the  general  run  of  cows  over  the  king- 
dom. 

4276.  The  changes  induced  in  milk  and  cream 
to  the  production  of  butter  by  agitation  in  a 
churn,  are  not  yet  well  understood.  It  appears 
certain  that  the  presence  of  air  is  not  necessary 
to  the  conversion  of  a  part  of  the  milk  into  but- 
ter, since  a  close  barrel-churn  produces  butter  as 
well  as  an  open  one.  The  formation  of  butter, 
therefore,  must  be  purely  a  chemical  process,  and 
it  becomes  the  chemist's  office  to  explain  the 
sensible  changes  which  always  accompany  the 
churning  of  milk.  These  sensible  changes  are, 
the  milk  becoming  sour,  and  the  butter  being 
separated  from  it  in  a  solid  form.  The  sourness 
of  the  milk  is  explained  by  the  change  of  the 
sugar  of  milk  into  lactic  acid,  effected  simply  by 
a  new  arrangement  of  constituents.  The  separa- 
tion of  the  butter  from  the  sour  milk,  in  a  solid 
form,  is  owing  to  the  breaking  up  of  the  enve- 
lops of  the  globules  of  fat,  and  the  mutual  adhe- 
sion of  these  globules  when  they  come  into  con- 
tact with  each  other.  It  is  evident  that  this  is 
entirely  a  mechanical  effect,  but  it  is  probably 
facilitated  by  the  action  of  the  acid  thinning 
away  the  envelops  of  the  globules  of  the  fat, 
when  they  begin  to  burst. 

4277.  Butter  consists  of  two  elements,  in  as 
far  as  its  fatty  matter  is  concerned — margarin 
and  elain,  (16.'U,)  the  former  giving  it  hard- 
ness, and  the  latter  softness.  In  winter,  the 
margarin  is  in  greater  proportion  in  butter  than 
in  summer,  and  in  cool  weather  than  in  warm  ; 
for  it  is  possible,  chemically,  for  elain  to  be  par- 
tially transformed  to  margarin,  by  1  part  of  liquid 
elaic  acid  absorbing  from  the  air,  or  from  any 
other  source,  4  |)arts  of  oxygen,  giving  off  2  parts 
of  carbonic  acid,  and  becoming  transferred  to  mar- 
garic  acid.ij:  Such  a  transference  is  probable 
in  churning  in  the  open  air,  but  it  does  not  ex- 
plain the  obtaining  of  firm  butter  in  all  circum- 
stances, since  as  firm  butter  can  be  made  in  a 
close  barrel-churn  as  in  any  open  one. 

4278.  Butter-milk. — Butter-milk  is  the  portion 
of  the  milk  or  cream  which  is  left  by  the  butter, 
after  the  process  of  churning  is  finished.     It  is 


*  Johnston's  Lectures  on  AijricuUiiral  Cliemistry.  p.  807. 

+  Journal  of  the  Agricultural  Sociefi/ <•/  Eni)land,vo].  i.  p.  386. 

1  Transactions  oj'the  Highland  and  Agricultural  Huciety,  July  1847,  p.  62. 
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sour  to  the  taste,  thick,  and  consists  of  butter, 
curd,  and  water.  When  fresli,  it  is  a  pleasant 
beverage,  and  the  working  classes  relish  it  much 
as  an  article  of  diet  at  breakfast.  When  allowed 
to  stand,  it  becomes  sourer  and  bitter,  and  is  fit 
only  to  be  given  to  the  pigs,  which  relish  it  much 
as  an  article  of  food. 

4279.  Curd. — "  The  casein  of  milk,"  says 
Professor  Johnston,  "  is  similar  in  composition  to 
the  fibrin  of  wheat,  the  legumin  of  the  pea  and 
bean,  and  the  albumen  of  the  egg,  or  of  vegetable 
substances.  Hence  the  opinion  first  suggested 
by  Mulder  has  been  pretty  generally  received, 
that  the  cheesy  matter  contained  in  an  animal's 
milk  is  derived  directly,  and  without  any  re- 
markable change,  from  the  food  on  which  it 
lives.  ...  It  appears  that,  in  the  presence 
of  sugar,  casein  is  capable  of  changing  or  decom- 
posing the  fatty  bodies  also,  and  of  giving  birth 
to  oily  acids  of  various  kinds.  Now,  in  milk,  in 
cream,  and  in  butter,  the  casein  is  mixed  with 
the  sugar  of  the  milk  and  the  fats  of  the  butter, 
and  thus  is  in  a  condition  for  changing,  at  one 
and  the  same  time,  both  the  sugar  into  lactic 
acid,  or  butryic  acid,  and  the  butter  into  other 
acids  of  a  fatty  kind.  Among  those  acids  into 
which  the  butter  oil  is  convertible,  are  capric 
and  caproic  acids,  which  are  still  more  unplea- 
sant to  the  smell  and  taste  than  the  butryic 
acid,  and  which  are  known  to  be  present  in  ran- 
cid butter."  * 

4280.  Exact  and  repeated  trials  have  shown 
that  about  15  gallons  of  milk  are  necessary  for 
making  about  11  lb.  of  two-meal  cheese, and  that  1 
lb.  of  curd  is  produced  from  1  gallon  of  new  milk. 

4281.  Whey. — Whey  is  the  watery  substance 
of  milk  let  loose  after  tlie  formation  of  the  curd 
by  earning.  It  has  a  yellowish-green  colour, 
and  an  agreeable  sweetish  taste,  in  which  the 
flavour  of  milk  may  be  distinguished.  The  last 
portion  of  the  whey  squeezed  out  of  the  curd  is 
whitish  in  colour,  and  contains  both  curd  and 
butter.  Almost  the  whole  of  the  curd  may  be 
separated,  by  keeping  the  whey  for  some  time  at 
a  boiling  temperature.  By  evaporation,  whey  de- 
posits a  number  of  crystals  of  sugar  of  milk,  which 
constitutes  about  two-ninths  of  a  per-cent  of  the 
whey,  the  water  forming  93'3  parts  out  of  the  100. 

4282.  Whey  is  an  excellent  food  and  drink  for 
pigs  in  summer,  and  particularly  for  a  brood- 
sow,  when  suckling  pigs.  It  forms  a  safe  aperient 
for  dogs — no  better  medicine  can  be  given  daily 
to  a  pack  of  fox-hounds  out  of  the  hunting  season. 

4283.  From  100  gallons  of  the  whey  obtained 
from  sweet  milk  curd,  10  or  12  gallons  of  cream 
may  be  obtained,  from  which  3  lb.  or  4  lb.  of 
butter  may  be  made  in  the  ordinary  manner. 

4284.  Rennet. — The  action  of  rennet  consists 


simply  in  the  rapid  conversion  of  a  portion  of  the 
sugar  of  milk  into  lactic  acid,  which  acid,  like 
vinegar,  has  the  property  of  curdling  milk. 
Many  substances  are  recommended  to  be  used  as 
rennet  besides  the  pig's  stomach,  such  as  pure 
curd,  agreeable  old  cheese,  the  natural  fluids  of 
the  stomach,  the  first  extract  of  malt,  and  sour 
leaven,  .\fter  suggesting  these,  Professor  John- 
ston "  particularly  recommends  trials  to  be  made 
of  the  pure  prepared  curd.  If  we  are  able  to 
rescue  the  manufacture  of  rennet  out  of  the  mys- 
terious and  empirical  hands  of  the  skilled  dairy- 
maid, and  by  the  use  of  a  simple,  abundant,  easily 
prepared  and  pure  rennet,  can  command  at  once 
a  ready  coagulation  of  the  milk,  and  a  curd  na- 
turally sweet, or  of  aflavour  which  we  had  fore- 
seen and  commended,  we  shall  have  made  a 
considerable  step  towards  the  perfection  of  the 
art  of  cheese-making."+ 

4285.  Curd  for  rennet  may  be  prepared  in 
this  way  :  "  Heat  a  quantity  of  milk  which  has 
stood  for  5  or  6  hours,  let  it  cool,  and  separate 
the  cream  completely.  Add  now  to  the  milk  a 
little  vinegar,  and  heat  it  gently.  The  whole 
will  coagulate,  and  the  curd  will  separate.  Pour 
oiF  the  whey,  and  wash  the  curd  well  by  knead- 
ing it  with  repeated  portions  of  water.  When 
pressed  and  dried,  this  will  be  casein  sufiiciently 
pure  for  ordinary  purposes.  It  may  be  made 
still  more  pure  by  dissolving  it  in  a  weak  solu- 
tion of  carbonate  of  soda,  allowing  the  solution 
to  stand  for  12  hours  in  a  shallow  vessel,  sepa- 
rating any  cream  that  may  rise  to  the  surface, 
again  throwing  down  the  curd  by  vinegar,  wash- 
ing it  frequently,  and  occasionally  boiling  it  with 
pure  water.  By  repeating  this  process  three  or 
four  times,  it  may  be  obtained  almost  entirely 
free  from  the  fatty  and  saline  matters  of  the 
milk."  + 

4286.  Cheese. — As  the  food  afforded  from  2| 
to  34  acres  of  land  is  commonly  supposed  suffi- 
cient for  the  support  of  one  cow  the  year  round, 
by  taking  the  medium  of  355  lb.  of  cheese  for 
each  cow,  the  quantity  of  cheese  produced  by 
one  acre  will  be  118  lb.,  which  is  supported  by 
the  authority  of  many  statements.  But  during 
the  summer  season,  cows  will  afi"ord  from  14  lb. 
to  20  lb.  of  cheese,  or  more,  in  the  week,  when 
no  butter  is  made."  § 

4287.  The  composition  of  cheese  is  as  fol- 
lows : — 


Water, 
Casein, 
Butler, 
Ash  or 
Saline  matter 


..} 


Skiin  Milk. 

4.3-82 

45-04 

5-98 

5-18 


100-02 


Sunlop. 
38-46 
2o-^7 
31-86 

3-81 
10000 


Cheddar. 
3604 
28.98 
30-40 

4-58 


Ewe  Milk. 
40-13 
33-48 
19-80 

6-59 


100-00       10000 


The  quantity  of  butter  in  the  Dunlop  and  Ched- 
dar cheeses  is  great,  and  it  is  it  which  establishes 
their  rich  character. 


*  Johnston's  Lectures  on  Aijricu/tural  Chemistry,  2d  edition,  p.  970-3. 
t  Transactions  of  the  Highland  and  Airicultnral  Society,  July  1847,  p.  65. 
J  Johnston's  Lectures  on  Agricultural  Chtmistry,  2d  edition,  p.  969. 
§  Dickson  On  Lice  Stock,  vol.  i.  p.  237. 
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4288.  "  The  saline  matter  of  cheese  U  only 
derived  in  part  from  the  milk.  The  phosphates 
of  lime  and  mafjiiCHia  attach  tlieinselves  to  the 
card  in  the  making  of  cheese,  while  the  soluble 
salts  remain  for  the  most  part  in  the  whey.  But 
the  cheese  is  cured  with  salt,  and  the  quantity 
added  varies  with  many  circumstances.  Hence 
the  ash  of  cheese  consists  chiefly  of  the  earthy 
phosphates,  mixed  with  common  salt,  and  with  a 
very  small  proportion  of  chloride  of  potassium. 

Dunlop.  Skim  Milk. 

R.artliy  phosphates  in  a  100  of  ash,    .    .    53-38  52-61 

cheese,     .     .      2-03  2-58 

Common  salt  in  a  lUO  of  the  .ish,    .    .    32','i7  42-13 

dieese,    .    .      1-23  206 

"  The  most  practically  useful  result  exhibited  in 
the  above  table  is,  that  every  100  lb.  of  cheese 
contain,  and  therefore  carry  away  from  the  land, 
24  lbs  of  earthy  phosphates.  A  ton  of  cheese, 
therefore,  takes  away  about  GO  lbs."  * 

4289.  Tiie  form  of  the  cheese,  as  indicative  of 
the  kind  or  of  the  country  in  which  it  is  made,  is 
not  attended  to  in  Scotland.  In  England,  the 
double  and  single  Gloucester,  the  North  Wilts, 
the  Cheddar,  the  Stilton,  and  the  Cheshire 
cheeses,  are  recognised  at  a  glance;  and  so  are 
those  of  Gouda,  Kanter,  and  Edam  in  Holland, 
as  also  the  Parmesan  of  Italy,  and  the  Schap- 
zieger  and  Gruyere  of  Switzerland.  The  only 
determinate  form  of  cheese  I  know  of  in  Scotland 
is  the  brick  cheese  of  Lanarkshire,  which  has 
been  introduced  to  public  notice  in  the  last  few 
years.  The  neglect  of  a  marked  form  of  cheese,  in 
the  Scottish  dairies,  implies  a  want  of  status  for 
their  cheeses  in  the  cheese  market;  and  until  this 
condition  is  complied  with,  the  Scottish  cheese 
will  not  take  its  rank  amongst  the  well  recog- 
nised cheeses  of  other  countries — it  will  not  pass 
current  in  commerce  without  suspicion  and  chal- 
lenge of  an  assumed  character. 

4290.  Cheese  may  be  made  from  the  curd  ob- 
tained in  heating  whey,  in  the  same  manner  as 
from  the  ordinary  curd,  if  the  whey  is  not  desired 
to  be  given  to  the  pigs  in  its  pure  and  nourishing 
state.  Tlie  curd  thus  obtained  from  whey,  if 
not  made  into  cheese,  may  be  usefully  employed 
in  feeding  poultry,  which  will  willingly  pick  it  up 
if  thrown  down  to  them  in  pellets. 

4291.  Cheese  is  made  from  butter  milk.  This 
is  a  recipe  for  making  it  by  Miss  Neilson  of 
Kirkintilloch  : — "  The  contents  of  my  churn  I 
put  into  a  pot  which  I  hang  over  a  slow  fire. 
The  butter  milk  curdles,  and  the  curd  sinks  to 
the  bottom  of  the  pot.  I  then  pour  off  the  whey, 
and  work  the  curd  as  I  would  do  that  of  other 
cheese,  giving  it  salt  to  the  taste,  which  is  about 
half  the  quantity  given  to  skim  milk  curd.  The 
curd  is  then  put  into  a  clean  coarse  linen  cloth, 
tied  tight,  and  hung  from  the  ceiling  to  dry  for  a 
few  weeks,  when  the  cheese  is  fit  for  use.  The 
linen  cloth,  when  hung  in  a  net,  gives  a  neatness 


to  the  appearance  of  the  cheese.  If  a  little  bit 
of  butter  be  worked  into  the  curd,  and  the  cheese 
kept  for  three  or  four  months,  it  will  then  be 
very  good — at  least  it  will  taste  like  ewe-milk 
cheese.  Cheese  can  thus  be  made  on  a  small 
scale,  even  from  the  produce  of  one  cow."  + 

4292.  Cheese,  of  good  quality,  it  is  said,  is 
made  from  potatoes  in  Thuringia  and  Saxony  in 
this  manner  : — After  having  collected  a  quantity 
of  potatoes  of  good  quality,  giving  the  preference 
to  a  large  white  kind,  they  are  boiled  in  a  caul- 
dron, and,  after  becoming  cool,  they  are  peeled 
and  reduced  to  a  pulp,  either  by  means  of  a 
grater  or  mortar.  To  5  lb.  of  this  pulp,  which 
ought  to  be  as  equal  as  possible,  is  added  one 
pound  of  sour  milk,  and  the  necessary  quantity 
of  salt.  The  whole  is  kneaded  together,  and  the 
mixture  covered  up,  and  allowed  to  lie  for  3  or 
4  days,  according  to  the  season.  At  the  end  of 
this  time  it  is  kneaded  anew,  and  the  cheeses  are 
placed  in  little  baskets,  when  the  superfluous 
moisture  is  allowed  to  escape.  They  are  then 
allowed  to  dry  in  the  shade,  and  placed  in  lay- 
ers in  large  vessels,  where  they  must  remain  for 
15  days.  The  older  these  cheeses  are  the  more 
their  quality  improves.  Three  kinds  of  them 
are  made.  The  first,  which  is  the  most  common, 
is  made  according  to  the  proportions  just  given  : 
the  second,  with  4  parts  of  potatoes  and  2  parts 
of  curdled  milk  :  the  third,  ivith  2  parts  of  pota- 
toes, and  4  parts  of  cow  or  ewe  milk.  These 
cheeses  have  this  advantage  over  other  kinds,  that 
they  do  not  engender  worms,  and  keep  fresh  for  a 
number  of  years,  ]irovided  they  are  placed  in  a 
dry  situation,  and  in  well-closed  vessels.":}: 

4293.  The  country  between  Cremona  and  Lodi 
comprises  the  richest  part  of  the  Milanese.  In 
Como  the  cows  number  67,000,  and  at  Cremona, 
9,700.  The  grass  is  cut  four  times  a-year  as 
fodder  for  the  cows,  from  whose  milk  is  made 
the  well-known  cheese  called  Parmesan.  The 
cows,  which  are  kept  in  the  stall  nearly  all  the 
year  round,  are  fed  during  summer  on  two  or 
three  crops  of  grass  or  clover,  which  are  cut 
green;  and  in  the  winter  in  the  other  two,  which 
are  hayed.  "  The  cows  are  generally  bought  in 
Switzerland,  where  they  are  generally  reared  at 
less  expense.  The  calves  are  killed  for  meat. 
The  cheese  known  by  the  name  of  Parmesan,  is 
made  chiefly  in  the  country  extending  from  Milan 
to  Pavia  and  Lodi,  and  from  Abbiategrano  on  the 
Ticino  to  Codagno  near  the  Adda.  The  value  of 
the  cheese  annually  made,  on  an  average, amounts 
to  37i  millions  of  lire."§  The  farms  are  small, 
not  exceeding  (iO  acres,  and  the  cheeses  very 
large;  so  that  at  least  the  milk  of  50  cows  is 
required  to  make  one  cheese,  and  more  fre- 
quently that  of  from  60  to  100  cows  are  put 
into  a  cheese.  To  attain  this  end,  the  farmers 
club  together,  and  lend  their  milk  to  each  other 
in  rotation  to  the  one  who  is  making  a  cheese. 
Parmesan  cheese  is  made  of  skimmed  milk,  which 


Johnston's  Lectures  on  j4<jrkuUural  Chemiftry,  2d  edition,  p.  1007-8. 
t  Journal  of  Aijriculture  for  October  1843,  p.  167. 
X  Qnartetly  Journal  0/ yldricu/ture,  vol.  ix.  p.  310. 
§  Von  Ilaumer's  Italy  and  the  Italians,  vol.  i.  p.  173. 
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is  earned  by  heating  in  a  cauldron ;  and  the  whey 
is  separated  from  the  curd  by  running  down  an 
inclined  board,  upon  which  the  curd  is  placed 
before  being  placed  in  the  cheese-vat.  Parmesan 
cheeses  are  usually  about  112  lb.  each  in  weight, 
the  heavier  the  better,  and  sells  in  retail  at  from 
2s.  to  3s.  per  lb.  or  £14  to  £16,  16s.  the  cwt. 

4294.  Cheshire  has  long  been  famed  for  the 
number  of  its  cheese-dairies.  So  long  ago  as 
1808,  it  was  estimated  that  100,000  cows  were 
used  in  the  dairies  of  that  county,  and  which 
produced  every  year  11,500  tons  of  cheese  of  60 
lb.  each.  The  county  contains  600,000  acres, 
one-third  of  which  is  in  grass;  and  allowing  2 
acres  for  each  cow,  the  yield  of  cheese,  at  that 
time,  would  be  about  2|  cwt.  from  each  cow. 
The  produce  now,  1849,  is  estimated  at  3  cwt. 
the  cow,  and  some  cows  give  5  cwt.  Cheeses 
of  the  weight  of  60  lb.  each  lose  about  15  per  cwt. 
of  their  weight  during  the  first  year.  Cheshire 
cheese  sells  at  8d.  per  lb.  or  £3,  133.  lOd.  the 
cwt.  in  retail. 

4295.  It  is  improbable  that  any  farmer,  not  a 
dairy  one,  will  try  to  make  a  Cheddar  or  a  Che- 
shire cheese,  but  many  dairy-maids  may  be 
tempted  to  make  a  Stilton  cheese  for  family  use. 
The  following  is  a  good  recipe  for  making  one. 
The  cheese-vat  is  a  tin-plate  cylinder,  10  inches 
high,  25  round  on  the  outside,  without  top  or 
bottom,  having  the  side  pierced  with  holes,  to 
let  out  the  whey.  The  rennet  is  made  in  the 
usual  way,  only  the  stomach  of  the  lamb  is  used; 
and  in  addition  to  the  ordinary  quantity  of  salt 
used  in  it,  a  lemon  stuck  full  of  cloves  is  put  into 
the  jar  amongst  it,  the  lemon  adding  to  the  efficacy 
of  the  rennet.  About  Qgallons  of  newmilk,and  the 
cream  from  2  or  3  gallons  of  milk,  warmed  before 
being  put  in  the  milk,  are  used  for  one  clieese. 
If  sufficient  new  milk  cannot  be  obtained,  the 
night's  milk  and  cream  are  used  with  the  morn- 
ing's milk,  as  well  as  the  extra  cream.  The  ren- 
net is  put  in  warm  when  the  milk  is  new;  and 
when  it  has  become  curd,  it  is  not  broken,  but  a 
strainer  of  coarse  linen  is  laid  in  a  cheese  basket, 
and  the  curd  put  into  it,  breaking  it  as  little  as 
possible ;  the  cross  corners  of  which  are  drawn 
together,  and  it  remains  in  this  way  some  hours, 
until  sufficiently  firm  to  slice.  The  curd  is  put 
in  the  vat  in  slices,  a  layer  of  curd  and  a  sprink- 
ling of  salt  alternately  :  this  is  continued  until 
the  vat  is  full;  then  a  flat  square  piece  of  board 
is  placed  at  the  top  of  the  vat,  one  having  been 
previously  laid  at  the  bottom,  placing  one  hand 
at  the  top,  and  the  other  underneath.  The  cheese 
is  then  to  be  turned  over  very  quickly  ;  its  own 
weight  is  a  sufficient  pressure  ;  keep  turning  it 
every  two  or  three  hours  the  first  day  and  two 
or  three  times  next  day.  It  is  to  be  kept  in  the 
vat  three  or  four  days,  according  to  the  firmness 
of  the  curd.  When  taken  out,  a  thin  piece  of 
calico  is  dipped  in  boiling  water  and  wrung  out, 
and  then  pinned  tightly  round  the  cheese.  This 
cloth  remains  on  it  until  it  is  thoroughly  dry. 
The  cheese  should  be  turned  twice  a-day  ;  it  does 


THE  CHEESE-FLY.- 


not  require  any  more  salt  than  that  which  was 
put  in  with  the  curd.  It  should  be  a  twelvemonth 
old  before  it  is  used,  when  it  may  be  expected  to 
have  a  little  blue  mould,  and  be  rich  in  taste  and 
mild  in  flavour.  Stilton  cheese  sells  at  Is.  4d. 
per  lb.,  or  £7,  93.  4d.  the  cwt.  in  retail. 

4296.  Besides  the  casualties  arising  from  fer- 

pj     3g(;  mentation, 

^'       ■  (4245,) 

cheese, 
when  yet 
quite  fresh 
is  subject 
to  the  at- 
tack of  an 
insect,  the 
cheese- fly, 
Pi  ophila 
casei,     fig. 

-PIOPHILA  CASEr.      33g         rp,,g 

fly  is  ready  to  deposit  its  eggs  in  the  deei)est  crack 
it  can  find,  by  means  of  an  extensile  abdominal 
tube.  The  specific  distinguishing  characters  of 
this  insect  are,  in  the  words  of  Mr  Duncan — 
"  About  2  lines  in  length,  the  whole  body  of  a 
greenish-black  colour,  smooth  and  sliining;  front 
of  the  head  reddish  yellow,  paler  yellow  on  the 
under  side.  Thighs  ochre-yellow  at  the  base  and 
apex;  tibije  deep  ochre,  the  first  and  last  pair 
black  at  the  apex;  anterior  tarsi  black,  the  others 
ochrey,  with  the  2  last  joints  and  the  claws 
black;  wings  clear  and  iridescent,  slightly  tinged 
with  rust  colour  at  the  base  ;  halteves  ochrey."* 
The  cheese-maggots,  fig. 
387,  produced  from  this 
fly,  are  as  large  as  the  fly, 
and  commonly  called _;'«)»- 
peis.  "  When  this  maggot 
prepares  to  leap,  it  first 
erects  itself  upon  its  anus, 
as  represented  in  the  figure ; 
and  then,  bending  itself 
into  a  circle,  by  bringing 
its  head  to  its  tail,  it 
pushes  forth  its  unguiform 
mandibles,  and  fixes  them  in  two  cavities  in  its 
anal  tubercles.  All  being  thus  prepared,  it  next 
contracts  its  body  into  an  oblong,  so  that  the  two 
halves  are  parallel  to  each  other.  This  done,  it 
lets  go  its  hold  with  so  violent  a  jerk,  that  the 
sound  produced  by  its  mandibles  can  be  easily 
heard,  and  the  leap  takes  place.  Swammerdam 
saw  one,  whose  length  did  not  exceed  the  fourth- 
part  of  an  inch,  jump  in  this  manner  out  of  a  box 
6  inches  deep,  which  is  as  if  a  man  6  feet  high 
should  raise  himself  in  the  air  by  jumping  144 
feet  !  He  had  seen  others  leap  a  great  deal 
hig]ier."t 

4297.  When  cheese  passes  its  stage  of  ripeness 
it  becomes  mouldy,  if  kept  in  a  rather  damp 
situation,  which  all  ripe  cheeses  should  be  to 
retain  their  moisture  and  flavour,  and  where  the 
flavour  is  much  enhanced  by  the  production  of 
blue   mould.      It   is  possible   to  inoculate  new 


Fig.  387. 
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cheese  with  the  mould  of  old,  and  thereby  at  once 
to  impart  the  flavour  of  ripeness.  This  process 
is  easiest  doue  by  inserting  rolls  of  moulded  cheese 
extracted  by  the  scoop  or  rpyler,  into  holes  pre- 
Tiously  made  in  the  new  cheese  by  the  same 
scoop,  an  instrument  usually  employed  by  cheese- 
mongers to  taste  cheese.* 

4298.  Towards  a  still  further  period  of  decay 
than  tliis  of  niouldiness,  cheese  is  attacked  by  the 
well-known,  and,  by  some,  highly-prized  cheese- 
mite.  Acnru$  siro  of  Linnaeus.  "  We  often  wonder 
how  the  chee.-e-niite  is  at  hand  to  attack  a  cheese 
wherever  deposited;  but  when  we  learn  from 
Leewenhook  that  one  lived  11  weeks  gummed  on 
its  back  to  tlie  point  of  a  needle  without  food,  our 
wonder  is  diminished,"  say  Kirby  and  Spence. 
Both  cheese-maggots  and  mites,  when  numerous, 
destroy  cheese  rapidly,  by  crumbling  it  into  small 
pieces,  and  by  emitting  a  liquid  substance,  which 
causes  the  decayed  parts  to  spread  speedily.  Tiiey 
may  easily  be  killed,  however,  by  exposure  to 
strong  heat,  or  by  plunging  the  cheese  in  some 
liquid,  such  as  whi?ky,  capable  of  destroying  the 
larvae,  without  communicating  any  disagreeable 
flavour. 

4299.  Rats  and  mice  are  remarkably  fond  of, 
and  commit  sad  havoc  amongst  all  kinds  of 
cheese,  but  particularly  old  ones.  Nothing  but 
a  well-fed  cat  can  deter  these  vermin  from  a 
cheese  cellar,  where  poison  cannot  be  employed 
with  impunity. 

4.300.  Prussic  acid  is  said  to  have  been  found 
by  Dr  Witling  as  a  spontaneous  product  of  the 
decay  of  unsound  cheese.  "  In  one  experiment,  I 
examined  2;'0  grains  of  decayed  cheese,  by  digest- 
ing it  in  a  small  quantity  of  distilled  water,  and 
gently  distilling  the  mixture.  The  liquid  thus 
obtained  had  the  odour  of  decayed  cheese,  and 
contained  ammonia,  but  not  the  slightest  trace  of 
prussic  acid  cuuld  be  detected  in  it  by  the  most 
delicate  tests.  This  experiment  was  repeated 
with  Stilton  and  other  cheeses  in  various  states 
of  decay  ;  but  even  the  sulphur  test  failed  to 
show  that  any  portion  of  prussic  acid  was  pre- 
sent. Large  <iiiantities  of  decayed  cheese  are 
sold  to  the  poor  in  London,  birt  we  never  hear  of 
any  effects  like  those  caused  by  prussic  acid  re- 
sulting from  its  use.  I  have  found  such  cheese 
to  be  of  a  brown  colour,  of  a  highly  offensive 
odour,  and  possessing  an  acrid  bitter  taste.  The 
decayed  portions  of  the  better  kinds  of  cheese,  in 
all  stages  of  animal  decomposition,  and  covered 
with  vegetable  growths,  are,  it  is  well  known, 
eaten  by  the  epicure  also  without  accident.  If 
prussic  acid  were  produced,  as  is  alleged,  nothing 
could  prevent  its  volatilisation  as  rapidly  as  it  was 
formed,  unless  it  was  pretended  that  the  acid  was 
fixed  !  Unsound  cheese  may  act  as  an  irritant, 
but  its  poisonous  effects  are  then  not  due  to  the 
presence  of  prussic  acid."+ 

4301.  The  quantity  of  cheese  imported,  and 
entered  for  home  consumption,  was  as  follows: — 


Imported.        Home  Consumptioe. 

1847  354,802  cwt.     3()tJ,-289  cwt. 

1848  444,0J:J    „        431,401     „ 

The  import  duty,  by  the  tariff  of  1846,  is  Ss.  the 
cwt.,  and  Is.  6d.  when  brought  from  any  British 
possession.:^ 

4302.  According  to  the  microscopical  observa- 
tions of  M.  Turpin,  it  would  appear  that  the 
globules  of  milk,  which  in  a  pure  healthy  state 
are  always  large,  numerous,  spherical,  and  alive, 
become  changed  in  their  form  and  colour  when 
the  cow  is  under  the  influence  of  the  disease 
commonly  called  in  France  the  cocotf.  The  cocote 
seems  to  be  the  same  disease  which  afflicted  the 
cattle  of  this  country  some  years  since,  by  ren- 
dering their  feet  hot  and  sore,  and  their  tongue, 
and  the  inside  of  the  mouth,  inflamed  and  blister- 
ed, inducing  a  considerable  discbarge  from  it  of 
saliva  in  a  viscid  state. 

4303.  This  disease,  when  it  appeared  in  this 
country  some  years  since,  was  considered  a  new 
one;  but  that  it  visited  this  country  many  years 
ago,  may  be  learned  from  these  observations: — 
"  In  the  liot  summer  of  1736,  this  distemper 
began  under  the  tongue,  and  swelled  the  throat 
down  to  the  breast,  which,  if  not  speedily  reme- 
died, kills  in  a  very  few  hours."  § 

4304.  Amongst  the  first  symptoms  of  the 
milk  being  affected,  after  the  cow  has  been  seized 
with  this  complaint,  is  the  change  of  colour  from 
the  natural  one  to  a  dirty  yellow.  The  globules 
become  irregular  in  size,  some  individual  ones 
acquiring  a  considerable  magnitude,  others  shrink- 
ingin  diameter  and  dying;  whilst  numbers  of  ditie* 
rent  sizes  cluster  together,  and  a  few,  after  death, 
assume  a  green  olive  hue.  At  a  more  advanced 
stage  of  the  disease,  the  globules  all  die,  and  be- 
come corrugated  in  the  edges,  more  equal  in  size, 
Jarger,  and  fewer  in  number.  At  a  still  later 
date,  the  globules  are  of  unequal  sizes,  less  regu- 
larly corrugated,  and  much  fewer  in  number, 
floating  about  in  a  serum  of  a  dirty  yellowish-green 
colour,  when  the  odour  becomes  fetid.  "  One  can- 
not give  the  name  of  milk,  at  least  of  pure  milk," 
observes  M.  Turpin, "  to  all  the  liquids  which  come 
out  of  the  teats  of  a  cow  whose  udder  is  in  a 
state  of  irritation,  and  the  interior  of  whose  teats 
is  inflamed  with  pustules.  In  this  pathological 
state,  all  the  functions  of  the  udder  are  in  dis- 
order, and  the  three  great  secretions  of  the  lymph, 
blood,  and  milk  are  wrong.  Their  respective  glo- 
bules, altered  in  their  form  and  ordinary  colour, 
lose  their  special  characters,  often  to  the  de- 
gree of  being  not  recognisable.  The  particular 
route  which  each  of  these  different  secretions  fol- 
lows near  each  other,  in  a  state  of  health,  they 
break  through,  and  the  three  kinds  of  globules, 
being  confonnded  together,  come  nii.xed  to  the 
outside  by  the  end  of  the  teats.  The  cows,  sick 
in  the  cocote,  furnish  those  liquids  in  that  state. 
It  is  well  to  know  that  milk  containing  Ivniidia- 
tic  and  bloody  globules  is  not  hurtfiil  to  health. 
We  think,  in  spite  of  the  disgust  which  it  may 


•  Prize  Essays  of  the  Highland  and  Aqricultural  Society,  vol.  ix.,  p.  232. 

t  Taylor  On  Poisons,  p.  697.  t  Parliamfntary  Returns,  26th  February  1849. 

§  Ellis's  Modern  Husbandman,  vol.  iv.,  August  1745,  p.  114. 
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excite,  milk  in  that  state  may  be  nourishing,  if 
the  globules,  though  dead,  are  entire,  and  not  yet 
decomposed  and  passed  to  a  purulent  and  fetid 
state.  .  .  One  thing  surprises  at  first,  if  we 
do  not  know  that  the  udder  of  a  cow  is  composed, 
by  contiguity  and  connexion,  of  four  distinct 
udders,  each  terminating  by  its  own  teat,  and  the 
functions  of  which  are  carried  on  independently 
of  one  another,  as  much  as  the  separate  breastsof  a 
woman — is  to  see  the  same  cow,  affected  with  the 
disease,  often  produce  from  one  of  its  teats  excel- 
lent milk,  and  from  another,  situated  at  the  same 
side,  a  dead  inodorous  milk,  and  fri>m  a  third  a 
purulent  milk  with  a  horribly  fetid  odour.  This 
proves  the  independence  of  the  sources  of  the 
physiological  functions  of  the  four  simple  quar- 
ters of  the  udder,  though  intimately  bound  by 
approximation  in  one  udder."* 

4305.  It  is  in  the  power  of  every  farmer,  what- 
ever may  be  the  kind  of  farming  he  pursues,  to 
furnish  his  table  at  all  seasons,  and  particularly 
in  summer,  with  many  pleasant  and  wholesome 
dishes  from  his  dairy.  I  shall  shortly  enumerate 
a  number  of  those  dishes. 

4306.  Curds  are  obtained  by  simply  earning  a 
dishful  of  new  milk.  It  may  be  served  up  simply  in 
the  dish  in  which  it  has  been  made,  or  with  grated 
loaf-sugar  sprinkled  over  the  curd  deprived  of 
whey,  which  gives  it  the  appearance  of  a  prepared 
dish,  and  is  eaten  with  sugar  and  cream. 

4307.  A  soar  cog  is  a  dish  of  milk  allowed  to 
stand  with  its  cream  until  the  milk  becomes 
thoroughly  coagulated  by  sourness,  and  the  sour 
cream  aud  milk  are  eaten  together  wither  without 
sugar.   It  is  served  in  the  dish  in  which  it  is  made. 

4308.  Plain  cream,  whether  sweet  or  sour,  is 
an  excellent  accompaniment  to  oatmeal  or  barley- 
meal  porridge,  (1931,)  or  to  sowens.  Without 
cream,  tea  and  cofiFee  would  lose  much  of  their 
relish;  and  so  would  pastry  and  jellies  and  pre- 
served fruits.  Flour-bread,  eaten  with  cream, 
makes  a  nice  dessert. 

4309.  The  clouted  cream  of  Devonshire  is  pre- 
pared by  straining  the  new-milk  into  a  shallow 
dish,  into  which  a  little  warm  water  has  been 
previously  put;  and  after  allowing  it  to  stand 
from  6  to  1"2  hours,  it  is  carefully  heated  over  a 
slow  fire  or  hot  plate  till  the  milk  approaches  to 
the  boiling  point;  but  it  must  not  actually  boil, 
or  the  skin  of  cream  will  be  broken.  The  dish 
is  then  removed  to  the  dairy,  and  the  cream  al- 
lowed to  cool,  when  it  may  be  used  as  cream  or 
made  into  butter. 

4310.  2Iilk  oatmeal  porridge  is  more  agreeable 
to  the  palate  than  water  porridge,  and  when 
eaten  with  cream  forms  a  rich  diet. 

4311.  Half-churned  cream  is  a  better  accom- 
paniment to  oatmeal  porridge  than  plain  cream, 
the  slight  acidity  imparting  a  pleasant  taste. 


4312.  Cream  may  be  used  as  an  emulsion  with 
all  sorts  of  preserved  fruits,  of  wliich  it  enhances 
the  flavour  ;  and  perhaps  no  form  of  cre:nn  is 
more  agreeable  or  more  generally  admired  than 
blancmange  flavoured  with  almonds. 

4313.  Iced-cream,  flavoured  with  pine-apple  or 
vanilla,  tastes  rich  and  cool  in  warm  weather. 

4314.  Cream-cheese.  "  One  pint  of  cream  being 
mixed  with  12  pints  of  noon-day  milk,  warm  from 
the  cow,  a  little  rennet  is  added,  and  when  the 
curd  is  come,  the  whey  is  poured  out  gently,  so 
as  to  break  the  curd  as  little  as  possible.  It  is 
then  laid  in  a  cloth,  and  put  into  a  small  sieve; 
the  cloth  is  changed  every  hour  during  the  day, 
and  in  24  hours  it  will  be  fit  for  ust.  It  may  be 
served  on  a  breakfast  plate  with  vine  leaves  under 
it,  and  it  will  keep  perfectly  good  only  one 
day."  t  A  simpler  mode  is  to  put  rit-h  cream  in 
muslin  cloth,  and  change  the  cloth  until  the  cream 
comes  to  the  consistency  of  taking  the  form  of 
a  mould,  when  serve  on  vine  leaves  or  green 
rushes. 

4315.  New  churned  ■unwashed  butter  is  a  great 
treat  to  breakfast.  , 

4316.  Hatted  kit  is  one  of  the  pleasantest  pre- 
parations of  milk.  Make  2  quarts  of  new  milk 
scalding  hot,  and  pour  upon  it  quickly  4  quarts  of 
fresh  butter-milk;  let  it  stand,  without  stirring, 
till  it  becomes  cold  and  firm;  then  take  off  the 
hat  or  upper  part,  drain  it  in  a  hair-sieve,  put  it 
into  a  shape  for  half  an  hour,  turn  it  into  a  dish, 
and  serve  with  cream  and  sugar.  The  slight 
acidity  of  this  dish,  with  the  richness  of  the 
cream,  and  the  sweetness  of  the  sugar,  combine 
to  make  it  a  very  delicious  dessert. 

4317.  i^^ai-tr/ieji/is  another  preparation  equally 
good  as  hatted  kit,  and  more  delicate.  Pour  in 
all  the  whey  drained  from  the  new-milk  cheese 
that  has  just  been  made,  into  a  small  furnace-pot; 
apply  a  slow  fire,  and  raise  the  whey  near  the 
boiling  point,  but  not  to  let  it  boil,  else  the  curd 
will  fall  to  the  bottom.  During  the  heating,  a 
scum  of  curd  forms  upon  the  surface  of  the  whey. 
Take  then  one  quart  of  fresh  butter-milk,  aud 
pour  it  gently  over  the  scum,  and  as  much  as 
until  the  scum  has  attained  some  thickness  and 
consistency.  After  pouring  in  some  cold  water 
to  lower  the  temperature  of  the  whey,  thereby 
rendering  the  scum  more  consistent,  skim  off  the 
scum  upon  a  hair-sieve,  put  it  into  a  mould,  and 
on  turning  it  out  a  short  time  after,  serve  with 
sugar  and  cream. 

4318.  To  make  Irish  two-milk  vhey,  put 
two-thirds  of  sweet-milk  into  a  saucepan, 
and  make  it  boiling  hot;  then  pour  in  one-third 
of  butter-milk,  gently  stirring  it  round  the 
edges  of  the  pan.  Let  the  whole  come  to  a 
boil;  take  it  off  the  fire,  let  it  settle,  and  strain 
off  the  whey,  which  makes  an  excellent  drink  in 
fever. 


Turpin,  En  Memoires  de  Vjicademie  Royale  des  Sciences,  torn.  xvii.  p.  214  and  239. 
+  Dalgairn's  Practice  of  Cookery,  p.  467. 
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AUTUMN. 


SUMMARY  OF  THE  FIELD  OPERATIONS,  AND 
OP  TDE  WEATHER  IN  AUTUMN. 

4319.  In  taking  a  retrospect  of  the 
different  seasons,  we  liave  seen  Winter 
the  season  of  dormancy/,  in  wliich  all  na- 
ture desires  to  be  in  a  state  of  repose, — 
Spring,  the  season  of  retital,  in  which  the 
returning  power  of  nature  inspires  every 
created  being  with  new  vigour, — Summer, 
the  season  of  progress,  in  which  nature 
puts  forth  all  her  energies,  to  increase  and 
multiply  her  various  productions, — and 
now  we  contemplate  Autumn,  the  season 
of  fruition,  in  which  nature,  in  bring- 
ing the  individual  to  perfection,  makes 
provision  therein  for  the  future  preser- 
vation of  its  kind.  While,  however,  the 
natural  action  of  spring  and  summer  is 
single,  that  of  autumn  has  a  compound 
character.  "  Tims,  if  we  follow  out  the 
study  of  the  autumn  in  a  proper  manner, 
it  leads  us  to  all  the  revolutions  that 
have  taken  place  in  the  surface  of  our 
planet ;  and  in  this  way,  a  plant  of  which 
we  can,  in  a  few  months,  see  the  begin- 
ning, the  perfection,  and  the  decay,  be- 
comes to  us  an  epitome  of  the  system  of 
growing  nature  in  its  widest  extent,  and 
through  its  most  prolonged  duraticm.  This 
is  the  grand  advantage  which  study- 
ing the  productions  of  nature  in  their 
connexion,  and  the  events  and  occur- 
rences of  nature  in  their  succession,  has 
over  the  mere  observations  of  the  indivi- 
dual substance  and  the  passing  moment ; 
and  it  is  this  which  gives  to  the  law  of 
the  seasons  so  high  a  value  above  all  the 
beauties  of  the  seasons  taken  in  their  indi- 
vidual character." 

4320.  Autumn  matures  its  products,  in 
which  the  toiling  labours  of  the  husband- 
man, for  the  preceding  twelve  months, 
find  their  reward.  In  it,  h(»pe  is  lost  in 
the  possession  of  the  thing  hoped  for  ;  and 
because  it  yields  a  plentiful  harvest,  it  is 
also  the  season  for  gratitude  and  joy.   "  It 


is  this  which  makes  the  principles  of  sea- 
sonal action  thicken  upon  us  as  the  year 
advances,  and  the  autumn  to  become  the 
harvest  of  knowledge,  as  well  as  of  the  fruits 
of  the  earth.  Nor  can  one  help  admiring 
that  bountiful  and  beautiful  wisdom  which 
has  laid  the  elements  of  instruction  most 
abundantly  in  the  grand  season  of  plenty 
and  gratitude."  But  grateful  as  the  hus- 
bandman must  always  feel  for  the  boun- 
ties of  Providence,  so  much  labour  is 
bestowed,  so  much  anxiety  is  felt  by  him, 
as  regards  the  effects  of  the  vicissitudes  of 
the  seaauns,  before  "he  gathers  his  wheat 
into  the  garner,"  that  the  reflections  to 
which  the  consummation  of  harvest  is 
calculated  to  give  rise  are,  I  fear,  con- 
strained, and  even  selfish.  "For  as  the 
annual  harvest  which  we  obtain  from  the 
earth,  is  received  by  us  as  resulting  from 
that  in  which  we  have  a  right  of  projierty, 
a  merit  in  labour,  or  both  united,  we  are 
apt  to  forget  the  part  which  Nature  has 
in  the  productiveness  of  the  year,  and  look 
upon  the  whole  produce  as  the  return  of 
our  own  capital  and  our  own  skill,  just  as 
we  do  in  any  mechanical  work,  or  mercan- 
tile speculation.  That  this  is  the  true  state 
of  the  case,  is  proved  by  the  habitually 
proverbial  fact,  tliat  the  cultivators  of  the 
ground,  fcjr  what  purpose  soever  they  may 
cultivate,  are  always  conij)laining  of  the 
weather,  as  the  gnind  enemy  by  which  all 
their  labours  are  frustrated,  and  all  their 
products  diminished.  They  are  nowise  at 
fault  themselves,  but  the  '  weary  weather' 
never  will  be  obedient  to  their  dictates. 
What  with  rain,  what  with  drought,  what 
with  heat,  what  with  cold,  each  thrusting 
itself  forward  at  the  time  when  its  oppo- 
site would  have  been  by  far  the  more 
beneficial,  the  crop  they  get  is  always 
'  below  a  fair  average  ;'  and  what  they  do 
get,  is  gotten  in  spite  of  the  weather,  and 
not  by  means  of  its  co-operation.  It  is 
in  vain  that  the  fable  of  the  farmer — into 
whose  hands  Jupiter  gave  the  manage- 
ment of  the  weather,  and  who,  by  having 
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rain,  and  drought,  and  sunsliine,  and  snow, 
when  and  where  he  wished,  hroiiglit  his 
land  into  a  state  of  such  utter  sterility, 
that  he  was  fain  to  plead  more  earnestly 
than  ever,  that  so  dangerous  a  power  might 
be  taken  out  of  his  hands — has  stood  on 
the  record  against  them  from  remote  anti- 
quity; for  the  majority  contend  stubbornly, 
that  all  the  merit  is  their  own,  and  that  all 
the  blame  falls  upon  the  weather,  which, 
notwithstanding  all  the  examples  which 
have  been  set  before  it,  and  all  the  expe- 
rience it  must  have  hatl,  '  will  not  under- 
stand and  obey  the  rules  of  good  husban- 
dry.'"* 

4321.  The  temperature  of  autumn  is 
high, — August  in  Scotland,  affording  the 
highest  average  of  the  year,  on  account  of 
the  warmth  of  the  night  as  well  as  of  the 
day,  though  the  sun  is  not  more  hours 
above  the  horizon  than  in  March, — but 
Autumn  follows  the  radiance  of  Summer, 
while  Spring  just  escapes  from  the  frigidity 
of  Winter.  Such  is  the  heat,  that  it  is 
no  uncommon  occurrence  for  reapers  to 
be  seriously  affected  by  it  in  the  harvest- 
field. 

4322.  Aneroid  barometer.  This  new 
instrument  has  lately  been  invented  by  M. 
Vidi  of  Paris,  for  ascertaining  the  varia- 
tions of  the  atmosphere.  Its  action  de- 
pends on  the  effect  produced  by  the  pres- 
sure of  the  atmosphere  on  a  metallic  box, 
from  which  the  air  has  been  exhausted  and 
then  hermetically  sealed.  The  instrument 
is  so  constructed  that,  as  the  weight  of  the 
atmosphere  is  increased  or  diminished,  so 
is  the  surface  of  the  corrugated  elastic  box 
depressed  or  elevated,  as  is  also  at  the  same 
time  the  spiral  spring  upon  which  the 
principal  lever  rests  ;  and  this  motion  is 
communicated  through  the  levers  to  the 
arbour  of  the  hand.  The  tension  of  the 
box  in  its  construction  is  equal  to  44  lb. 
At  the  back  of  the  instrument,  which  in 
size  is  like  a  large  chronometer,  is  a  screw 
to  adjust  the  hand  to  the  height  of  any 
standard  mercurial  barometer.  For  com- 
parative observation,  the  aneroid  must  be 
placed  in  the  position  for  which  the  ad- 
justment is  made. 

4323.  Mr   Belville,  of  the  Royal  Ob- 


servatory, Greenwich,  made  simultaneous 
observations  with  the  aneroid,  and  a,  com- 
mon standard  barometer,  during  the  whole 
of  March  1848,  at  nine  in  the  foi-enoon 
and  three  in  the  afternoon,  and  the  devia- 
tions were  very  trifling,  at  least  for  pojjular 
use  ;  and  it  is  his  opinion,  that,  had  the 
mercurial  barometer  been  subjected  to  the 
same  range  of  temperature,  from  28°  to  8U°, 
it  would  have  been  equally  affected.  He 
finds  the  movements  of  the  aneroid  always 
consistent.  It  is  a  delightful  companion, 
may  be  carried  in  the  pocket,  in  a  steam- 
boat, a  carriage,  in  the  hand  in  mounting 
elevations,  without  the  chance  of  being 
injuriously  affected.  It  is  therefore  highly 
useful,  its  indications  preventing  many  an 
excursion  which  would  have  ended  in  disap- 
pointment. The  tourist  should  never  travel 
without  it ;  and  the  seaman  will  find  it  a 
safe  guide  when  the  motion  of  the  mer- 
curial column  renders  the  marine  barome- 
ter almost  useless.  In  all  cases,  Mr  Bel- 
ville affirms,  in  his  short  but  interesting 
memoir  on  meteorological  phenomena,  that 
he  "  has  used  the  aneroid  as  its  inventor 
intended  it  should  be  used ;  and  its  move- 
ments are  so  far  perfect  that  they  merit 
the  calm  and  impartial  investigation  of  the 
true  philosopher,  whose  vocation  is  to  aid 
the  development  of  ingenuity,  and  not  to 
crush  its  efforts  because  they  are  not  per- 
fection." +  This  instrument  is  extremely 
delicate  in  its  indications.  On  this  point 
Captain  Mangles  relates,  that,  "  for  the  last 
twelve  years  I  have  used  one  mercurial 
barometer,  two  sympiesometers  with  oil  in 
the  tube,  and  two  more  with  a  mineral 
solution  in  the  tube:  all  these  I  register 
at  ten  at  night  and  seven  in  the  morning, 
and  I  regularly  insert  their  movements  in 
a  diarv.    For  the  aneroid,  at  the  beirinninof 

_.<  "Oct 

of  this  year,  1849,  I  had  a  fresh  column 
ruled ;  and  by  this  arrangement  I  soon  per- 
ceived the  forewarning  properties,  and 
consequently  greater  value  as  a  weather 
guide.,  of  the  aneroid,  as  compared  with 
the  five  rivals.  I  could  cite  various  in- 
stances of  this  superior  sensitiveness,  but 
that  of  Saturday  morning.  May  5,  1849, 
was  most  remarkable.  I  was  much  struck, 
on  coming  down  at  8,  while  the  sun  was 
shining  bright,  and  there  was  every  ap- 
pearance of  a  fine  day,  to  find  that  my 
instruments  stood  thus: — 


*  Mudie's  ylutumn,  p.  25-7. 
•f"  Belville's  Description  of  the  Aneroid  Barometer,  p.  48. 
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M»y  4,  10  p.m. 

...    5,    8   A.M. 

Difference. 

Barometer. 

0.1 

d>mpkto- 

meter. 

Mineral 

Sjmpleao- 

meter. 

29-8-2 
—  82 

29-67h\  ■29-7H 
-•ii-2l  --78 

29-7.5 
-75 

U 

5            0 

0 

Here  we  have  tlie  aneroid  in  full  sunsliine, 
with  a  bright  sky,  and  every  appearance 
of  a  lovely  day,  still  uncomfortable  and 
in  doubt  as  to  what  is  forthcoming,  while 
his  companions  say  nothing.  I  confess 
that,  looking  at  appearances,  while  I 
wrote  down  my  register,  I  almost  doubted 
whether  t/iis  time  the  aneroid  could  be 
right,  but  at  1  p.  M.  I  became  convinced 
that  there  was  no  mistake.  Let  me  add, 
that  at  least  four  or  five  times  since 
January  1,  1849,  this  instrument  has 
given  me  similar  evidence  of  its  superio- 
rity as  a  foretcarner."  *  On  the  day 
alluded  to,  a  flower-show  took  place  in  the 
Chiswick  gardens,  and  in  the  afternoon  a 
very  heavy  rain  fell.  The  aneroid,  as  a 
forewanier  of  weather,  thus  seems  an  ex- 
cellent instrument  for  the  farmer  to  possess. 

4324.  In  bringing  our  meteorological 
observations  to  a  conclusion,  I  shall  con- 
fine myself  to  giving  a  few  results  of  a 
general  nature.  The  mean  height  of  the 
barometer  for  every  month  of  the  j'ear, 
at  Greenwich  Observatory  for  thirty  years, 
from  181.3  to  1844,  was  as  follows,  accord- 
ing to  the  seasons  as  we  have  all  along 
divided  them :  — 


Avera)^  of  each 
Month, 
j- November,      29-801 
Winter,    <  December,       29-!184 
(January,     .     29-909 


Average  of  each 
Season. 


29-864 


29-f!59 

.57 

865 


(February,   .     1'9-f! 

Spring,      <  .March,  .    .    29)1 

(April,     .    .     29-8 

(May, 

Summer,   <  June, 

(July, 


29-884 
29-910 
29-894 


(August,       .     29-890 

Autumn,   <  September,     29-872 

(October,     .     29-8J1 


29-857 


29-896 


29-871 


Average  of  the  year,         29  872 

It  seems  the  greatest  daily  mean  pressure 
for  the  year  occurs  about  tlie  9th  January, 
and  the  minimum  daily  mean  de})ression 
towards  the  end  of  November.  It  is  a 
remarkable  coincidence    that   the    lowest 


dn'xljf  mean  temperature,  for  30  years, 
occurs  on  the  8th  and  9th  of  January.  The 
greatest  monlhh/  mean  pressure  occurs  in 
June,  and  the  lowest  in  November.  From 
June  the  monthly  mean  pressure  decline.s 
till  November,  when  it  again  rises  and 
attains  a  second  maximum  in  January  ; 
and,  again  falling,  comes  to  its  second 
minimum  in  March.  During  38  years,  the 
greatest  altitude  attained  by  the  barometer 
was  in  1825,  when  it  was  30"8D  inches  ; 
and  the  greatest  depression  observed  waa 
in  1821,  when  it  was  only  27  99  inches. 

4325.  The  phenomena  accompanying 
the  oscillations  of  the  barometer  of  a  gene- 
ral character,  applicable  to  all  seasons,  are 
these: — A  fall  of  the  mercury  with  a  S. 
wind  is  invariably  followed  by  rain  in 
greater  or  less  quantities.  Great  depres- 
sions are  followed  by  change  of  wind,  and 
afterwards  by  much  rain.  If  the  mercury 
rise  with  the  wind  at  S.  W.,  8..  or  even 
S.  E.,  the  temjterature  is  generally  hiirh.  A 
rising  barometer  with  a  S.  wind  is  usually 
followed  by  fair  weather.  Such  a  rise, 
however,  is  of  rare  occurrence.  Storms  of 
wind,  especially  when  accompanied  with 
much  rain,  produce  the  greatest  depres- 
sion of  the  mercury.  No  great  storm 
ever  sets  in  with  a  steady  rising  barome- 
ter. If,  after  a  storm  of  wind  ami  rain, 
the  mercury  remain  steady  at  the  point 
to  which  it  had  fallen,  serene  weather  may 
follow  without  a  change  of  wind  ;  but,  on 
the  rising  of  the  mercury,  rain  and  a 
change  of  wind  may  be  expected. 

432fi.  If  the  weather,  during  harvest- 
time,  has  been  generally  fine,  and  a  fall  of 
the  mercury,  with  a  shower,  occur — if  the 
wind  turn  a  few  points  to  the  N.,  and  the 
barometer  risesabove  30  inches,  the  weather 
may  be  exj)ected  to  be  fair  for  some  days. 

4'>27.  Wimls. — In  England,  the  winds 
which  blow  for  the  greatest  number  of 
days  together,  without  intermission,  are 
the  W.  and  W.  S.  W.  They  blew  strongly 
for  five  con.secutive  days  in  1849.  The 
E.  and  E.N.  E.  are  the  winds  next  most 
prevalent.  The  W.  winds  surge  mostly  by 
night,  and  their  average  force  is  twice 
that  of  the  E.  winds.  The  E.  winds  are 
generally  calm  at  night,  but  blow  with 
some   power    during   the   day.       On   an 


Gardener's  Chronicle,  May  1849. 


SUMMARY  OF  FIELD  OPERATIONS. 


303 


average,  sunrise  and  sunset  are  the  periods 
of  ilie  twenty-four  hours  in  which  there 
is  the  least  wind.  An  hour  or  two  after 
noon  is  the  period  when  tlie  wind  is  the 
highest.  As  a  general  rule,  when  the 
■wind  turns  against  the  sun,  from  W.  to  S., 
it  is  attended  with  a  falliui^  mercury; 
when  it  goes  in  the  same  direction  as  the 
6un,  or  turns  direct  from  \V.  to  N.,  the 
mercury  rises,  and  there  is  a  prohability 
of  fine  weather.  In  high  pressures  the 
■u^joer  current  usually  sets  from  the  N. ;  in 
low  pressures  it  sets  from  the  S.  and  S.W. 

4328.  Rain.  — The  following  is  the 
quantity  of  rain  that  fell  in  each  month  at 
Greenwich,  in  an  average  of  25  consecutive 
years,  from  1815  to  1839,  arranged  ac- 
cording to  our  division  of  the  year  :  — 


Average  of  each 

Average  of  each 

Month. 

Season. 

(November,  249  inches. 

Winter, 

^  December,  2-25      .. 
(^  January,      1-57 

2-10  inches. 

(■February,    1"56 

Spring, 

<^  March,    .     1-71      .. 

t  April,     .     1-83      .. 

1-70 

CMay,  .     .     201       .. 

1  1  \j    ... 

Summer, 

<^June,       .     1-91       .. 
(July,       .     2-41      .. 

J"  August,  .    2vS3 

Autumn,   <  September,  2-50 

(October,      2-52 


2-11 


2-45 


Average  of  the  year,        2'09 

It  appears  that  the  greatest  average  quan- 
tity of  rain  falls  in  October,  and  the  least 
in  February.  The  heaviest  rains,  or 
those  which  yield  the  greatest  quantity  in 
the  gauge,  come  down  in  the  summer  and 
early  autumnal  months.  In  the  summer, 
1|  inch  will  sometimes  fall  in  less  than 
an  hour  in  short  but  impetuous  torrents; 
in  autumn  the  same  quantity  will  occupy 
many  hours  in  falling.* 

4329.  The  quantity  of  rain  that  falls  in 
the  autumnal  months  as  we  have  divided 
them,  taking  the  mean  as  1,  is,  according 
to  M.  Flagergues,  in 


August, 

September, 

October, 


0-0f;79 
01236 
0-1370 

0-3285 


4330.  According  to  the  same  authority, 
the  number  of  rainy  days  in  the  same 
period  is  as  follows  :  — 


August, 

September, 

October, 


16*3  days. 
12-3     ... 
16-2     ... 

44'8  days. 


4331.  According  to  Kirwan,  after  41 
years'  observations,  in  the  beginning  of 
every  year,  the  probability  of  a  dry  autumn 
occurring  is  as  11  to  41  ;  of  a  wet  one  as 
11  to  41 ;  and  of  a  variable  one,  as  19  to 
41. 

4332.  Clouds.  —  The  cirrus  cloud  is 
seen  at  all  seasons  of  the  year,  and  at  all 
heights  of  the  barometer.  If  the  mercury 
be  falling  its  changes  are  rapid,  and,  on  the 
approach  of  rain  its  delicate  texture  be- 
comes confused,  and  is  ultimately  lost  in 
one  dusky  mass,  TesemhVing  (/rou7id  ff lass. 

4333.  The  cirro-stratus  is  also  seen  at 
all  seasons  of  the  year;  and  is  the  imme- 
diate precursor  of  rain  or  wind,  and  of  a 
falling  barometer.  It  is  in  this  cloud  that 
kalos,  parhelia,  &c.  are  formed. 

4334.  The  cirro-cumulus  attends  aris- 
ing barometer.  Coloured  coronce  have 
their  origin  in  this  cloud. 

4335.  The  cumulus  frequently  attends 
a  rising  barometer.  If,  during  a  fine 
morning,  this  cloud  suddenly  disappear, 
and  it  be  folio  wed  by  thecirro-s^j'rt^izs  cloud, 
with  the  wind  tacking  to  the  S.,  the  mer- 
cury falls  and  rain  soon  follows.  The 
cumulus  usually  evaporates  an  hour  or  two 
before ;  but  when  it  increases  after  sunset, 
and  shines  with  a  ruddy  copper-coloured 
light,  it  denotes  a  thunder-storm. 

4336.  The  effect  of  the  cuimilo -stratus 
cloud  on  the  mercury  appears  to  be  to  give 
it  a  tendency  to  rise.  It  indicates  thunder- 
gnsts,  showers  of  hail,  and  sudden  changes 
of  the  wind.  It  is  the  densest  modification 
of  cloud,  and,  as  it  passes  overhead,  it 
causes  a  reduction  of  temperature. 

4337.  The  nimbus  is  never  seen  with 
the  barometer  at  great  elevations.     The 
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rainbow  is  the  lovely  attendant   of  tlic     intensely  as  lie  can  depicture  exquisitely, 
nimbus  only. 

4338.  The  stratus  is  the  cloud  nearest 
the  ((round.  Calm  weather  is  essential  to 
the  formation  of  the  stratus.  It  is  frequent 
in  fine  autumnal  nights  and  mornings, 
sometimes  resting  on  the  ground,  some- 
times hovering  some  hundred  feet  above 
it.  It  obscures  the  sun  until  his  rays  have 
raised  the  temperature  of  the  air  sufli- 
ciently  to  evaporate  it,  when  it  gradually 
disappears  and  leaves  a  clear  blue  skv. 
The  stratus  deposits  moisture.  It  is  called 
the  night  cloud,  and  is  most  frequent  from 
September  till  January.  It  has  no  sensible 
effect  on  the  barometer. 

4339.  In  hot  sultry  weather,  especially 


seem  to  supply  the  moral  to  the  sentiments 
just  expressed : — 

"  A  cloud  lay  cradled  near  the  setting  fun: 

A  gle.im  of  crimson  tinged  its  liraidvd  >now. 
Long  had  I  watched  the  glory  movini^  on 

O'er  the  soft  radiance  of  the  lake  below. 

Tranquil  its  spirit  seemed,  and  floated  tlow; 
E'en  in  its  very  motion  there  was  rest ; 

While  every  breath  of  eve,  that  chanced  to  blow, 
Wafted  the  traveller  to  the  beauteous  west. 

Emblem,  mcthought,  of  the  departed  soul. 
To  whose  white  robe  the  gleam  of  light  is  given  ; 

And,  by  the  breath  of  mercy,  made  to  roll 
Right  onward  to  the  golden  gates  of  heaven, 

Where  to  the  eye  of  faith  it  peaceful  lies, 

And  toll  to  man  his  glorious  destinies." 

WliSON. 

4341.  Objects  in  the  horizon — trees, 
houses,  and  ruins — are  projected  in  bold 
relief  atrainst    the    clear  cool    sky   of  a 


.•scene  as  this — if  gemmed,  moreover,  with 
the  radiant  and  lustrous  evening-star — 
directs  the  mind  to  thoughtful  medita- 
tion, deeply  tinged  with  melancholy.  Who 
would  disturb  the  holy  aspiration  ? 

434 '2.  The  tension  of  vapour  in  the 
autumnal  and  winter  months,  according 
to  our  division  of  the  year,  is  as  fol- 
lows : — 


after  a  slight  fall  of  the  mercury,  small  calm  autumnal  evening  at  sunset.  Such  a 
clouds  sometimes  suddenly  form  in  a  clear 
blue  sky,  and  as  suddenly  vanish  :  this  is 
a  sure  sign  of  electricity.  If  the  clouds 
are  without  any  progressive  motion,  and 
increase  rapidly,  a  storm,  in  all  i)robabi- 
lity,  will  be  in  the  vicinity;  but  if  they 
move  hurriedly  towards  any  particular 
quarter  of  the  heavens,  the  storm  will  be 
in  the  direction  whither  the  clouds  are 
seen  to  hasten :  these  signs  of  thunder 
are  seen,  though  the  storm  may  be  l.OO 
miles  distant.  In  certain  states  of  the 
atmosphere,  when  the  clouds  rise  confus- 
edly, and  change  their  forms  abruptly,  it 
is  difficult  for  tiie  inexperienced  to  class 
them ;  the  prevailing  modification  of  the 
day,  in  connexion  with  the  movement  of 
the  barometer,  is,  however  sufficient  to 
establish  the  character  of  the  weather. 

4340.  "The  splendid  crimson," observes 
Mr  Belville,  "  contrasting  with  the  deli-  At  the  approach  of  winter,  when  the  heat 
cate  azure  of  a  fine  autumnal  sunset,  and  diminishes,  the  quantity  of  water  precipi- 
the  golden  flood  encroaching  upon  the  tated  in  the  form  of  rain,  dew,  and  hoar- 
deep  lihie  of  a  summer's  sunrise,  are  chiefly  frost,  greatly  exceeds  that  which  passes 
referable  to  the  lofty  cirrus  and  cirro-  into  the  state  of  vapour.  The  quantity 
cumulus  c\ouds.  Perha])s  no  climate  in  the  of  vapour  goes  on  diminishing,  while  the 
temperate  zone  can  boast,  during  the  fine  humidity  is  continually  increasing,  and 
period  of  the  year,  of  clouds  of  so  many  is  greater  in  November  and  December 
beautiful  and  so  varied  forms  as  Great  than  in  the  month  of  January.  This  is  the 
Britain.  They  are  the  productions  of  origin  of  the  damp  cold  which  characterises 
Great  Nature's  hand,  and  are  anticipated  those  two  months. t 
with  equal  delight  by  the  i)ainter,  the  me- 
teorologist, and  the  contemplative  mind."*  4343.  Prognostics. — The  autumnal  flora 
The  following  lines  of  a  poet,  who  can  feel  consists  of  Michaelmas  daisies,  starworta, 

•  Belville's  Manual  of  the  Barometer,  p.  28-3-2. 
t  Kaemtz's  Complete  Course  of  Meteorology,  p.  92. 


In  August,  it  is 
„  September, 
„  October, 

10-701 
9-560 
7-868 

Their  sum, 

28-129 

In  November,  it  is, 
„  December, 
„  January, 

5644 
6-599 
4-509 

Their  sum, 

15'752 
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The  general  cliaracteristic  of  this  season 
in  the  Northern  States,  is  extreme  heat, 
varied  now  and  then  by  a  cool  showery  day. 
The  thermometer  even  in  the  shade  oc- 
casionally rises  to  nearly  100  degs.  When 
the  extn^me  sultriness  of  the  atmosphere 
has  become  almost  unendurable,  it  is  usually 
relieved  by  thunder  showers,  which  come  up 
with  great  rapidity,  and  rage  with  a  degree 
of  violence  such  as  is  seldom,  if  ever,  seen  in 
Europe. 

The  thermometer, above  90  degs.  before  one 
of  these  showers,  frequently  tails  to  below  70 
in  the  course  of  a  few  hours;  such  extreme 
changes,  though  in  this  case  delightfal  as  to 
the  bodily  sensations  produced,  are  some- 
what dangerous  to  health,  and  require  care 
in  guarding  against  evil  effects. 

In  June  sunshine  and  showers  alternate, 
but  in  July  and  August  there  .are  ordinarily 
from  four  to  six  weeks  of  tine  clear  sky  and 
warm  sun.  This  whole  period  not  unfrc- 
quently  passes  without  a  single  instance  of 
heavy  rain,  and  sometimes  without  a  drop; 
although  in  most  years  there  are  passing 
showers  and  thunder  storms,  breaking  off  for 
a  few  hours  the  harvesters  and  haymakers. 

The  dews  on  clear  nights  are  extremely 
heavy,  and  are  absolutely  necessary  for  the 
refreshment  of  the  soil,  and  of  the  plants, 
parched  by  a  burning  sun. 

Hail  storms  are  not  uncommon,  and  are 
occasionally  of  extreme  violence,  the  stones 
being  so  large  in  many  cases  as  to  fracture 
panes  of  glass,  and  so  abundant  as  to  cover 
the  ground  for  several  hours.  The  cumulus 
cloud  is  far  more  abundant  than  any  other  at 
this  season,  and  the  sun  usually  goes  down 
quite  clear,  without  the  smoky  haze  Avhich 
gathers  around  an  autumnal  sunset.  Light 
westerly  winds  continue  for  many  days  at  a 
time,  veering  a  little  now  and  then  to  the 
north  or  south,  but  always  preservinT  a 
westerly  direction. 

A  change  of  wind  to  the  eastward  at  this 
season  is  considered  an  .almost  invariable  pre- 
cursor of  rain  ;  such  a  change  is  of  itself  apt 
to  arrest  the  progress  of  haymaking,  and  to 
cause  preparations  for  an  expected  storm. 

3000.  I  suppose  that  the  phenomenon  of 
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hail  falling  in  the  hottest  weather  is  usually 
explained  by  the  supposition  that  a  current 
of  warm  air,  highly  charged  with  vapor,  is 
suddenly  mixed  with  a  very  cold  current, 
perhaps  from  the  regions  of  perpetual  con- 
gelation above  ;  the  consequence  is  the 
immediate  precipitation  of  a  large  quantity 
of  water,  which,  if  the  temperature  be  low 
enough,  is  suddenly  frozen  into  drops  on  its 
way  to  the  earth,  the  large  lumps  being 
formed  by  a  number  of  drops  united.  We 
usually  see  in  hajl  storms  a  whirling  motion 
of  the  clouds,  which  may  very  probably  be 
instrumental  in  bringing  cold  currents  from 
the  higher  regions  of  the  atmosphere,  or  in 
carrying  warm  currents  upwards. 

I  merely  give  this  as  the  commonly  received 
hypothesis,  aware  that  there  are  other  views 
which  maybe  strongly  advocated.  The  facts 
noted  in  par.  3006  confirm  what  I  have  already 
stated  as  to  whirlwinds.  These  ashes  and 
bits  of  straw  must  evidently  have  been  taken 
from  the  surface  of  the  earth,  and  borne  up 
ir.to  the  higher  currents,  where  they  were 
frozen  into  the  drops  of  water,  and  fell  again 
with  that  water,  enveloped  in  its  congealed 
masses. 

I  shall  not  .attempt  any  additions  to  the 
weather  wisdom  contained  in  paragraphs 
3034  to  3084  inclusive.  In  every  village 
there  may  be  found  old  prognosticators  who 
will  add  numerous  maxims  even  to  this 
collection. 

3085.  The  observations  under  this  head 
are  curious,  as  showing  the  different  positions 
which  Iiay  holds  as  food  for  animals,  in  Great 
Britain  and  in  this  country.  Here,  durino- 
the  winter,  it  is  a  main  dependence  for  every 
variety  of  stock  ;  there,  it  is  only  fed  when 
straw  of  certain  kinds  begins  to  fail;  even 
then,  in  Scotland,  it  is  given  to  tlie  working 
horses  alone,  and  seldom  to  them  before 
spring.  Hay  in  England  is  kept  for  a  long 
time  in  the  stack — several  years  is  not  un° 
common ;  and  the  opinion  seems  to  be  that 
it  improves  by  age.  It  will  be  noticed  th.at 
Mr.  Stephens  itiUicizes  the  words  '^good  old" 
hay.  I  do  not  know  of  any  direct  experi- 
ments that  seem  to  prove  this  opinion  correct, 
and  am  not  able  at  present  to  see  why  there 
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should   be   any   such    improvement    in   the 
quality  of  liay  from  kei-pinjr. 

3096.  Flax  is  not  so  largely  grown  in  this 
count rv  a.><  liemp.  indeed  it  has  almost  entirely 
disappeared  from  New  England.  It  is  eom- 
raon,  liowever,  in  Ohio  and  other  western 
states.  Deep  ploughing  upon  mellow  soil  is 
essential  to  the  success  of  this  crop,  and  also 
u  smooth  surface  after  it  is  sown. 

Crosskill's  Clod  Crusher,  Fig.  243,  is  a 
most  etTective  implement  for  pulverizing  and 
reducing  obstinate  soils.  The  numerous 
toothed  wheels,  each  playing  separately  from 
the  otiiers,  give  a  grinding  motion  lliat  cainiot 
be  attained  by  any  solid  roller  armed  with 
teeth,  such  as  I  have  sometimes  seen  in  this 
country.  These  hist,  too,  are  liable  to  clog 
whenever  the  soil  is  a  little  damp;  but  in  this 
implement  the  free  motion  of  the  several 
wheels  prevents  any  very  extensive  clogging, 
unless  the  soil  is  absolutely  wet  and  sticky. 
The  price,  between  $80  and  $90,  is  an 
obstacle  to  their  introduction  here,  but  they 
may  very  probably  be  afforded  much  cheaper 
Boon. 

The  Norwegian  Harrows,  Fig.  246,  t  have 
never  seen  in  operation,  but  liear  that  they 
work  well.  Tiiese,  too,  I  should  judge,  must 
be  verv  expensive,  and  they  do  not  combine 
the  goiid  eifects  of  roiling  with  tiieir  pulveriz- 
ing action,  as  Cross^kills  Clod  Cruslu-r  does. 
I  do  not  doubt  but  that,  if  the  fanners  demand 
it,  some  implement  of  this  description  may  be 
got  up  by  our  ingenious  mechanics  at  half  the 
prices  mentioned  here. 

Where  the  linseed  is  taken  from  the  soil, 
that  is,  when  the  pressed  cake  is  not  returned 
in  some  form,  this  is  an  exhausting  crop.  To 
keep  the  land  up,  manure  may  be  applied 
either  to  the  preceding  crop,  or  according  to 
some  of  the  metiiods  huiicated  in  par.  3il4. 
The  quantity  of  seed  used  in  this  country  is 
from  two  to  three  and  a  half  busiiels  per 
acre,  a  larger  allowance  than  is  sown  ab^o.^d. 
As  the  plant  is  quite  hardy  when  compared 
with  hemp,  it  may  be  safely  sown  by  the 
middle  of  April. 

3131.  The  culture  of  hemp,  in  our  middle 
and  western  stati's,  seems  to  be  gradually 
increasing.  Kentucky,  Tennessee,  Missouri, 
and  Indiana,  are  the  gre^ntcst  producers.  The 
first  named  state  furnishes  from  15,000  to 
20,000  tons  per  annum. 

Deep  nu-linw  soils  are  selected  for  this 
crop;  and  when  all  of  the  operations  con- 
nected with  its  preparation  for  market  are 
conducted  upon  the  soil  where  it  grew,  so 
much  is  returned  that  it  cannot  be  considered 
very  exhausting. 

Anu'rican  hemp  was  formerly  nearly  all 
dew  rotted,  and  was  hence  di.scolored  and 
inferior  in  quality,  being  principally  used  for 
bagging,  bale  rope,  twine,  &c.  Of  late, 
water  rotting,  together  with  greatly  improved 


methods  of  breaking  and  cleaning,  have 
elevated  its  character;  it  is  now  coming  into 
extensive  employment  for  naval  purposes, 
preference  being  given  fur  our  navy  when- 
ever the  quality  of  the  article  will  warrant  iL 
Comparative  trials,  carefully  instituted,  be- 
tween American  and  the  best  Russian  hemp, 
have  generally,  though  not  by  any  means 
invaritibly,  resulted  in  favor  of  tlie  former,  as 
superior  in  strength. 

Experience  in  this  country  accords  with 
Mr.  Stephens'  advice,  relative  to  deep  and 
thorough  ploughing  for  this  crop.  Subsoil- 
ing  may  also  be  tried  with  every  prospect  of 
advantage. 

Cattle  should  be  kept  from  poaciiing  the 
fields  where  it  is  sown  during  the  winter, 
and  if  not  quite  friable  in  the  spring,  they 
should  be  ploughed  twice  and  harrowed. 
Not  being  remarkably  hardy,  or  well  able  to 
bear  sudden  and  excessive  changes,  it  should 
not  be  sown  until  all  danger  of  severe  frosts 
may  be  considered  over.  From  the  1st  to 
the  15th  of  M.'iy,  is  usually  thought  the  best 
time  in  the  middle  states. 

Seed  grown  the  year  before  should  be 
used,  as,  if  kept  longer  than  that,  it  does  not 
vegetixte  with  certainty. 

From  five  pecks  to  two  bushels  per  acre 
arc  recommended.  Mr.  Stephen.s,  it  will  be 
observed,  mentions  a  larger  quantity  than 
this.  The  sowing  is  generally  done  broad- 
cast, but  drill  machines  are  gradually  coming 
into  use,  and  are  found  to  do  the  work  iu  a 
far  superior  n)anner. 

The  roller  is  a  particularly  valuable  imple- 
ment for  this  crop,  used  after  the  seea  is 
sown.  It  causes  a  more  genenil  and  even 
vegetation  than  would  otlierwise  result,  and, 
at  the  time  of  cutting,  permits  the  stalks  to 
be  cut  quite  close  to  the  ground,  whereby  a 
great  saving,  both  in  quantity  and  quality,  is 
et^eeted,  the  lint  being  heaviest  near  the  root 
It  is  said  that  an  inch  here  is  worth  two 
towards  the  upper  part  of  the  sUilk. 

When  the  seed  has  been  covered  and 
rolled,  there  is  usually  in  this  country  no 
after  cultivation.  When  the  drill  machine 
comes  into  extensive  use,  cultivation  in  the 
early  stages  of  growth  will  be  quite  prac- 
ticable, wherever  the  land  has  not  been  well 
cleared  before  sowing.  As  the  plant  is 
brittle,  and  liable  to  be  broken,  it  is  probably 
the  best  plan  to  free  the  land  carefully  from 
weeds,  by  ploughing  and  harrowing  in 
advance. 

3145.  The  culture  of  the  hop,  on  the  scale 
described  here,  is,  I  believe,  entirely  unknown 
in  this  countrv'.  In  England,  large  portions 
of  some  counties,  as  Kent  and  Sussex,  are 
devoted  to  this  plant,  and  it  is  the  main 
dependence  of  many  farmers.  Here  the  hop 
is  seldom  seen  at  all,  and  then  only  in  sm.iU 
patches.     This  cultivation  is  more  expensive 
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than  any  other,  and  requires  a  large  capital  to 
engage  in  it  extensively  ;  on  the  other  hand, 
the  profit  is  great  in  favorable  seasons. 

The  Trenching  Forks,  Figs.  248  and  249, 
when  properly  used,  are  the  most  efficient 
implements  known  for  thoroughly  stirring 
the  soil  to  a  great  depth,  without  bringing 
the  lower  soil  to  the  surface.  The  great 
cost  of  this  operation,  however,  is  a  bar  to 
its  employment  even  in  England,  unless  in 
especial  cases,  and  will  effectually  prevent  its 
introduction  here,  except  for  gardens,  and,  on 
a  small  scale,  in  situations  where  immediate 
profit  is  not  an  oljject. 

3204.  The  subject  of  the  sowing  and  the 
summer  culture  of  turnips  is  so  fully  explained 
and  illustrated  under  this  head,  that  there 
seems  little  left  for  me  to  say.  Our  farmers 
may  study  with  much  advantage  the  various 
forms  of  drill  barrows  here  described  and 
figured,  and  also  the  machines  for  sowing 
portable  manures  at  the  same  time  with  the 
seed. 

The  turnip  crop  is  as  yet  one  of  compara- 
tively trifling  importance  in  this  country,  and 
I  do  not  think  that  its  culture  is  rapidly 
increasing.  I  know  that  in  many  districts 
there  are  now  scarcely  any  Swedes  grown, 
and  but  few  of  the  common  white  turnips, 
these  last  chiefly  for  the  table.  One  great 
source  of  difficulty  is  to  be  found  in  that 
imperfect  preparation  of  the  land  to  which 
I  have  alluded  as  an  obstacle  in  the  cultiva- 
tion of  drill  crops ;  when  I  say  imperfect,  I 
mean  so  far  as  thorough  pulverization  and 
finish  are  concerned.  In  many  sections, 
however,  the  soil  is  naturally  tine  and  mellow 
enough ;  but  here  we  find  a  fiesh  obstacle  in 
the  awkwardness  of  laborers  unaccnstomed 
to  this  occupation.  As  no  women  work  in 
the  field,  men  must  be  employed  at  high 
wages;  they  invariably  dislike  the  work,  and 
from  want  of  habit  progress  very  slowly. 
Then  also  the  time  for  hoeing  generally 
comes,  when  all  of  the  men  are  wanted  in 
the  hay  field  ;  and  after  the  weeds  have  once 
the  advantage,  it  is  difficult  to  recover  the 
smothered  crop. 

But  supposing  all  of  these  difficulties  to  be 
overcome,  there  is  still  another  of  much  im- 
portance, in  the  character  of  our  climate.  Its 
intense  heat,  and  the  frequent  continuance  of 
dry  weather  in  summer,  are  all  unfavorable 
to  this  crop.  Many  of  the  plants  die,  others 
become  stinted,  the  early  growth  of  all  is  apt 
to  be  slow,  and  they  are  thus  the  longer 
exposed  to  the  attacks  of  insects.  It  is  true 
that  they  a/e  not  always  destroyed,  and  that 
we  have  many  instances  of  fine  crops  ;  those, 
in  fact,  are  not  wanting  who  even  assert  that 
our  climate  is  better  adapted  to  the  turnip 
than  that  of  England  ;  but  in  my  opinion  the 
weight  of  evidence  and  experience,  in  most 
districts,  preponderates  heavily  against  them. 


One  of  the  most  effective  remedies  for 
these  evil  influences  would,  I  am  persuaded, 
be  found  in  such  machines  as  Figs.  259  and 
261,  for  sowing  bone  dust,  and  other  manures 
of  that  class,  with  the  seed.  A  supply  of 
food  is  thus  deposited  immediately  within  the 
reach  of  the  young  plant,  and  not  spread  about 
for  the  encouragement  of  weeds ;  the  first 
growth  is  consequently  strong  and  vigorous, 
and  it  is  much  more  likely  to  overcome  insect 
enemies,  weeds,  and  all  disadvantages  of 
climate. 

3236.  The  method  of  reducing  bones,  here 
described,  might  prove  a  good  one  for  the 
purpose  of  afterwards  dissolving  them  in  sul- 
phuric acid ;  a  small  quantity  of  acid  would 
finish  the  operation,  when  they  were  already 
in  this  way  so  far  powdered.  The  addition 
of  the  sulphuric  acid  is  not,  as  seems  to  be 
implied  in  par.  3237,  simply  a  method  for 
dissolving  the  bones;  the  acid  in  itself  adds 
much  to  the  value  of  the  manure.  It  has 
been  found  a  good  application  alone  on  many 
soils,  when  largely  diluted. 

It  will  be  perceived  that  the  hor.se  hoes, 
grubbers,  &c.,  Figs.  263,  264,  and  265,  are 
somewhat  like  our  Cultivators,  though  I  think 
that  for  the  purpose  of  merely  stirring  the 
surface  and  destroying  weeds  ours  are  supe- 
rior, being  lighter,  and  less  expensive.  Fig. 
264  approaches  more  nearly  to  the  American 
Cultivator,  but  the  tines,  or  rather  the  shares 
on  their  points,  are  not  of  so  good  a  shape  as 
in  our  latest  models. 

3257  to  3263.  Here  is  described  the  opera- 
tion of  hoeing,  which  I  have  mentioned  as  so 
very  troublesome  to  our  workmen.  These 
paragraphs  are  \^Jorthy  of  study  by  all  culti- 
vators of  turnips,  in  order  that  they  may 
know  how  to  give  proper  directions  to  their 
workmen.  Haxing  once  learned  the  right 
way,  they  will  speedily  acquire  dexterity.  It 
is  astonishing  to  see  how  rapidly  an  expert 
worker  performs  this  operation.  This  is 
shown  by  the  loVv  prices  paid  for  this  work 
in  Scotland,  from'  25  to  50  cents  per  acre  for 
the  singling,  or  first  hoeing  of  the  turnips. 

2390.  Turnips  in  this  country,  in  addition 
to  all  their  other  trials,  are  also  exposed  to 
the  attacks  of  insects.  The  most  conspicuous 
of  these  is  the  fly,  or  striped  flea  beetle  {Hal- 
fica  Slriolata),  belonging  to  the  same  family 
which  has  been  so  destructive  in  Europe,  one 
of  which  (Haltica  nemorum)  is  mentioned  by 
Mr.  Stephens.  It  appears  in  May,  and  con- 
tinues more  or  less  abundant  during  the  sea- 
son, frequently  destroying  a  great  portion 
of  the  crop.  There  is  a  small  black  bug, 
described  as  being  extremely  destructive  in 
some  sections,  but  I  have  never  seen  it,  and 
cannot  give  its  name.  It  may  be  another 
member  of  the  above  mentioned  family. 

The  pale  green  caterpillar  of  a  certain 
white  butterfly  {Pontia  oleracea)  is  also  a 
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serious  pest  in  some  seasons.  It  commences 
OB  the  under  sMe  of  the  leaf,  and  eats  vi^or- 
otolv  until  it  is  ready  to  change  into  the 
chn'Siilis  state. 

The  remedies  or  preventatives  against 
insects  reoommended  in  England  have  been 
i4ao,  to  a  considerable  extent,  employed  in 
this  countn'.  Lime  has  been  used  freely, 
and  alkaline  solutions.  One  writer,  in  an 
agricultural  paper,  recommends  very  strongly 
to  soak  the  seed  in  the  most  offensive  tanner's 
oil,  for  two  or  three  days  previous  to  sowing. 
The  first  leaves,  which  are  always  most  ex- 
posed to  entire  destruction  by  insect.s,  are 
saturated  with  the  smell  and  taste  of  this  oil, 
80  that  their  enemies  will  not  touch  them  ;  it 
also  acts  as  an  excellent  manure.  A  steep  of 
phosphoric  acid  in  two  parts  w.iter  is  said  to 
produce  a  very  wonderful  etfect  in  accelerat- 
ingthe  growth  of  the  youngplants.  Sprinkling 
with  the  stale  liquid  from  a  tanner's  lime-pit. 
or  with  urine  from  a  tank,  has  a  protective 
effect  at  a  more  advanced  state  of  growth. 
Unle.iched  ashes,  or  soot,  sown  broadcast 
after  a  shower,  are  also  good  applicitions. 

In  conjunction  with  all  these  remedies.it  is 
to  K»  remembered  that  the  soil  must  be  mel- 
low and  rich,  so  as  to  force  the  young  pl.ints 
quioklv  forward  through  the  dangerous  period. 
The  seed  should  be  sown  abundantly,  so  that 
some  plants  mav  well  be  spared  to  the  insf-cts, 
as  all  remedies  will  probably  fail  to  keep  them 
off  entirely. 

Wliile  we  can  grow  Indian  com  at  the 
north  in  such  abundance,  and  with  compara- 
tively so  little  trouble,  tliat  crop  will  doubt- 
leas  maintain  its  superiority  for  feeding  pur- 
poses over  all  others.  This  will  be  p-ortly 
because  of  iu*  value,  and  partly  on  account 
of  our  severe  winters,  which  render  it  impos- 
sible to  feed  off  turnips  in  the  fieliL 

3323.  I  am  happy  to  find  that  bones  are  at 
last  coming  into  use  in  this  countr}'.  and  that 
A  few  mills  are  .ilre.ady  at  work  grinding  them. 
The  want  of  sueh  mills  has  been  a  most  serious 
hindrance  to  tlieir  use.  as  the  quantity  required 
of  the  whole  bones  when  they  are  used  must 
be  so  very  large,  in  order  to  prtKiuce  muih 
effect.  Cracking  thi-m  by  hand  is  both  a 
tedious  inefficient,  and  expensive  process. 
So  far  as  I  know,  the  mills  now  established 
are  doing  an  excellent  business,  seUing  all  of 
the  bone  dust  that  they  can  make  at  good 
prices.  I  have  no  doubt  but  others  would  do 
well  in  all  of  our  best  districts.  A  large  por- 
tion of  the  Kind  in  the  eastern  and  older  states 
having  been  cropped  with  corn  .and  various 
other  grain  crops  for  a  long  succession  of  years, 
and  only  having  been  kept  up  by  ordinary 
yard  manure,  is  exactly  in  the  condition  to  be 
benefited  by  bones.  The  phosphoric  acid, 
which  they  are  shown  to  contain  so  l.irgely 
by  the  analysis  cited  under  this  head,  is  the 
very  substance  to  supply  that  which  has  been 


taken  from  the  land  by  the  grain.  Henee 
their  effect  upon  such  land  is  very  marked 
and  deci^Mve.  In  the  State  of  (,"onnecticnt> 
Middlesex  Co.,  much  bone  dust  has  been 
used  of  late,  and  the  farmers  find  that  their 
worn  out  land  is  brought  up  by  it  at  once. 
This  beneficial  action  will  continue,  if  they 
are  careful  to  keep  up  the  t-upply  of  other 
manures  at  the  same  time,  so  as  to  be  sure 
tJiat  none  of  the  other  substances  shall  be- 
come exhausted  in  their  turn. 

3331.  Much  attention  has  been  drawn  to 
the  method  of  steaming  bones,  here  alluded 
to.  It  seems  that  they  are  thus  reduced  to 
ft  state  of  extreme  fineness,  and  for  this 
reason  produce  a  most  remarkable  effect 
when  applied  to  the  soil.  Two  or  three 
bushels  per  acre  are  said  to  be  sufficient. 
If,  however,  so  great  a  loss  of  organic  matter 
occurs  as  is  here  mentioned,  the  process 
would  be  sc^nrcely  advisable.  There  might, 
on  the  other  hand,  be  some  method  devised 
for  collecting  all  of  the  escape  steam  and 
water,  and  in  that  case  no  loss  could  ensue. 
The  cheapness  of  this  process  recommends  it. 

3332.  I  entirely  agree  with  Mr.  Stephens 
in  the  opinions  expressed  here.  The  organic 
part  of  bones  undoubtedly  constitutes  a  large 
proportion  of  their  value,  and  should  be  pre- 
served with  care.  In  the  various  methods  of 
fermentation  described  in  succeeiling  para- 
graphs, it  is  the  orgsinic  part  that  suffers,  in 
the  partiiU  decomposition  which  the  dust 
undergoes.  If  this  deeompisition  is  not 
cvried  too  far.  it  is  of  service,  by  softening 
the  particles  of  bone,  and  rendering  them 
more  easily  soluble.  They  therefore  act 
more  readily  in  the  sustenance  of  the  plants 

3333.  This  paragraph  shows  in  a  striking 
manner  tlie  supiriority  in  phosphates  which 
bones  have  over  common  yanl  manure.  Our 
bones  in  this  <ountry  are  now  collected  to  a 
verv  considerable  extent,  and  are  shipped  to 
various  port«  of  Great  Britain  :  so  many 
"  bags  or  casks  of  bones  "  are  frequent  en- 
tricj*  in  the  manifests  of  vessels  bound  thitlier. 
It  is  to  be  hoped  that  we  shall,  ere  long,  know 
l)etter  than  to  allow  such  a  valuable  manure 
thus  to  escape  us. 

3343.  I  am  inclined  to  believe  that  guano 
is  not  80  much  the  product  of  the  class  of 
binls  mentioned,  as  of  some  species  of  pen- 
guins, ducks.  &c.  I  have  seen  their  dried 
bodies  brouglit  from  the  guano  deposits,  and 
they  resembled  birds  of  these  latter  classes. 
This  manure  seems  to  h.ive  come  into  espe- 
cial favor  in  the  middle  states,  to  which  the 
inijwrtations  are  now  chiefly  confined.  It  is 
found  to  produce  there  all  of  the  effects 
ascribed  to  it  abroad,  and  is  eagerly  pur- 
chased at  high  prices.  I  am  not  aware  that 
we  have  as  yet  had  many  cases  of  .idultera- 
tion  in  this  country,  but  the  temptation  to 
some  operations  of  the  kind  is  strong,  and  as 
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the  demand  increases  they  will  doubtless  be 
attempted.  Farmers  will  therefore  do  well 
to  be  on  their  guard,  and  if  their  purchases 
ire  not  made  from  parties  in  wiioin  they  can 
trust  implicitly,  to  insist  on  a  warrantee  that 
I  will  enable  them  to  recover  damages,  in  case 
I  that  the  quality  is  not  what  it  was  represented 
to  be.  The  most  barefaced  impositions  are 
j  now  practised  in  England.  Certain  parties 
I  have  lately  sold  a  species  of  loam  resembling 
[Peruvian  guano,  at  a  high  price,  the  bags 
having  been  previously  dusted,  both  inside 
and  out,  with  some  of  the  real  article  in  order 
to  counterfeit  the  true  smell.  It  is  not  per- 
fectly safe  even  to  buy  guano  from  the  vessel 
in  which  it  was  imported,  for  some  houses 
have  lately  sent  out  vessels  ballasted  with 
materials  intended  to  be  mixed  with  the  true 
guano  as  it  is  discharged  into  the  hold.  The 
only  safe  way  is  to  buy  under  the  warrant  of 
a  certificated  analysis,  made  by  some  compe- 
tent person.  The  farmers  could  soon  force 
the  dealers  to  have  such  analysis  made  upon 
samples  of  every  cargo  imported. 

3381  to  3447.  Of  Mangold  Wurtzel,  Sugar 
Beets,  Carrots,  and  Parsnips.  These  roots 
are  all  becoming  objects  of  some  attention  in 
this  country.  The  mangold  wurtzel  is  not  so 
much  known  as  the  sugar  beet ;  both  are,  so 
far  as  my  observation  and  experience  extend, 
better  suited  to  this  climate  than  the  turnip. 
They  are  more  hardy,  less  liable  to  the  attacks 
of  insects,  and  usually  yield  well.  The  seed, 
as  Mr.  Stephens  observes,  cannot  be  sown 
from  most  constructions  of  drill  barrows,  on 
account  of  its  size  and  roughness. 

3387.  It  has  usually  been  tliought  advisable 
to  soak  the  seed  of  the  sugar  beet  thoroughly 
in  warm  water  before  sowing,  but  it  seems 
that  Mr.  Stephens  disapproves  of  the  practice. 
If  the  seeds  are  dried  by  rolling  in  plaster  or 
ashes,  that  part  of  his  objection  relative  to 
drought  would  be  in  a  great  degree  obviated, 
as  both  of  these  substances  would  aid  mate- 
rially in  keeping  the  seed  nioi.-t.  It  is  advis- 
able for  those  who  wish  to  cultivate  this  crop 
to  grow  their  own  seed,  as  a  great  part  of  that 
which  is  imported  is  very  poor.  It  is  in  all 
cases  best  to  sow  much  more  of  this  seed 
than  would  otherwise  be  needed ;  in  the  best 
samples  I  have  seen,  a  large  portion  does  not 
vegetate. 

The  sugar  beet  keeps  very  well,  and  is  in- 
valuable during  the  winter  for  feeding  dairy 
cows,  as  it  communicates  a  fine  color  and 
davor  to  the  butter.  It  has  also  been  used 
with  much  advantage  for  fattening  animals. 
The  soil  for  all  of  these  crops  should  be  well 
manured  and  deeply  ploughed,  besides  having 
the  surface  handsomely  tinished.  The  farmer 
who  attempts  to  cultivate  them  on  any  other 
system  will  soon  become  tired  of  his  unsuc- 
cessful ettbrts. 

Carrots  and  parsnips    are  also   excellent 


roots  for  dairy  purposes,  and  are  largely  used 
for  feeding  to  horses.  Both  these  and  beets 
seem  to  be  in  this  country  far  less  liable  to 
the  attacks  of  insects  than  turnips.  To  grow 
such  heavy  crops  of  carrots  and  parsnips  as 
are  mentioned  by  Mr.  Stephens,  subsoiling 
would  probably  be  a  necessary  preliminary 
on  most  soils. 

3448.  I  am  not  aware  that  rape  is  ever 
cultivated  in  this  country,  and  do  not  know 
that  it  has  any  qualities  which  will  lead  to  its 
general  introduction.  The  rape  cnke  referred 
to  in  par.  3460  is  highly  esteemed  in  England 
as  a  manure,  and  has  been  one  chief  means  of 
bringing  up  much  of  their  light  chalky  land. 

3463.  Buckwheat  is  largely  cultivated 
through  the  northern  states.  Some  examina^ 
tions  of  it  have  been  given  already  in  the 
appendix  to  Part  II.  This  crop  is- frequently 
not  sown  until  July.  It  grows  and  matures 
its  seed  with  great  rapidity.  It  is  coming 
into  use  as  a  green  crop,  and  can  be  grown 
on  land  where  clover  and  crops  of  that  class 
would  not  flourish.  This  fjiculty  of  growing 
upon  poor  soils  leads  to  its  cultivation  on 
worn-out  land,  and  hence  the  crop  does  not 
often  have  justice  done  it.  Probably  Mr. 
Stephens  has  never  experienced  the  sense  of 
enjoyment  consequent  upon  tlie  partaking  of 
a  dish  of  buckwheat  cakes,  or  he  would  not 
have  spoken  so  slightingly  as  to  the  merits 
of  buckwheat  for  an  article  of  food. 

3473.  The  sunflower  is  occasionally  grown 
in  this  country,  for  the  sake  of  the  oil  which 
its  seeds  afford,  and  is  said  to  be  very  pro- 
ductive. It  is  recommended  by  some  writers 
as  a  valuable  article  of  food  for  poultry,  and 
is  in  certain  districts  now  cultivated  somewhat 
extensively.  It  will  grow  quite  tall,  and  pro- 
duce a  number  of  flowers,  without  much 
manuring,  but  the  flowers  are  apt  to  be  small. 
On  a  good  rich  soil  they  are  often  eight  or  ten 
inches  in  diameter. 

3476.  Madia.  This  plant  is  not,  so  far  as 
I  am  aware,  even  known  in  this  country,  at 
least  as  a  field  crop ;  and,  in  fact,  its  merits 
.seem  to  be  as  yet  hardly  decided  upon  in 
Europe.  If  the  product  per  acre,  given  in  the 
last  part  of  this  paragraph,  can  be  considered 
a  fair  sample  of  its  yield,  the  crop  might 
prove  a  very  profitable  one  here  on  dry  mel- 
low soils.  We  are  beginning  to  believe  that 
such  seeds  as  it  bears  may  be  of  use  for  feed- 
ing after  the  oil  is'  expressed,  and  if  the  latter 
be  such  as  to  take  in  any  degree  the  place  of 
salad  oil,  as  intimated  in  par.  3477,  then  this 
could  hardly  fiiil  to  prove  a  highly  remunera^- 
tive  crop. 

3481.  Of  the  sowing  and  culture  of  Maize. 
I  have  already  noticed  the  most  approved 
methods  now  practised  in  the  planting  or 
sowing  of  Indian  corn,  and  it  is  not  necessary 
to  repeat  them  here.  The  difference  of  climate 
between  the  United  States  and  all  parts  of 
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Great  Britain  Ih  so  jjrwitly  in  onr  favor,  as  far 
as  regards  the  cultivation  of  this  crop,  that 
we  need  not  feir  any  very  important  rivalry 
from  that  (junrter  in  its  production.  It  may, 
I  should  think,  bo  inlrodueed  there  with  great 
Bueeess  as  a  ^rreen  crop,  but  can  fully  ripen 
only  in  favorable  seasons. 

318.5.  It  will  be  found  necessary  to  regard 
the  color,  if  any  particular  variety  is  to  be 
kept  pure,  as  a  mi.xture  and  conseiiuent  dete- 
rioration takes  place  very  readily.  If  black 
and  white,  or  yellow  and  white  varieties,  be 
planted  near  each  other,  some  ears  of  each 
kind  will  always  be  found  to  contain  kernels 
of  the  other  color,  mixed  in  by  a  natural 
impre;inali(tn,  which,  under  the  circumstances 
it  seems  almost  impossible  to  ])revent.  Hence, 
if  it  is  desired  to  preserve  a  valuable  variety 
pure,  it  should  be  planted  in  a  iield  by  itself, 
or  if  there  is  another  field  of  a  diflerent  kind 
unavoidably  in  contact  with  it,  the  seed  ears 
should  be  selected  as  far  as  possible  from  the 
source  of  infection. 

Steeps  are  used  wi'h  us,  as  I  have  before 
mentioned,  but  not  for  the  prevention  of  ;-mut, 
as  that  is  a  disea.se  which  is  scarcely  thoujrht 
of  in  this  country.  A  field  can  seldom  be 
found  that  his  n<it  a  few  ears  of  a  smutty  or 
fun<fous  prowth,  but  their  number  is  too 
trivi.d  lor  notice,  and  the  affection  does  not 
seem  to  have  attracted  much  attention  from 
any  source.  It  can  scarcely  be  the  crL,'ot, 
referred  to  in  this  paragraph,  and  by  Professor 
Lindley,  as  that  disease  leaves  the  grain,  both 
of  wheat  and  rye,  so  tiiat  it  may  he  ground 
and  used  for  food  unconsciously.  The  ear 
affected  with  smut  in  our  fields  never  attains 
maturity,  but  becomes  in  most  eases  an 
almost  indistinguishable  mass  of  black  pow- 
dery substance,  losing  its  shape,  and  pulHng 
out  the  outer  busks  with  a  species  of  livid 
swellings. 

;U88.  I  fully  agree  with  Mr.  Stephens  in 
the  opinion  that,  as  a  general  rule,  catch  crops, 
that  is,  crops  sown  between  the  rows  of  ct)rn 
or  other  plants  which  are  the  chief  object  of 
cultivation,  are  no  better  than  robbers  of  the 
plants  among  which  they  are  sown.  This 
does  not  a|)ply  so  forcibly  to  the  pumpkin, 
which  is  so  oftt'U  sown  among  the  corn  hills, 
as  its  fruit  there  thrives  and  ripens  without 
altering  in  any  way  the  arrangement  and 
planting  of  the  corn.  The  pumpkin  seeds 
are  drnppeil  and  covered  with  the  corn,  luid 
re(|uire  no  e.vtra  care. 

1  refer  to  the  practice  of  sowing  beans, 
potatoes,  turnips,  &e.,  in  such  situations.  In 
the  first  place,  in  order  to  obtain  anything 
worth  gathering,  the  rows  of  corn  must  in 
most  cases  be  placed  furtlier  apart  than  usual, 
and  the  crop  of  that  grain  coiise(|uently  dimi- 
nished. The  planting  must  fake  place  at 
some  sul)seqnent  period  to  that  of  the  corn, 
ttud  this  operation,  unless  done  by  hand,  and 


very  carefully,  is  likely  to  injure  the  yoan(, 
and  tender  maize.  The.>*e  are  two  evils; 
another  one  of  great  importance  is,  that  such 
a  crop,  to  be  worth  colleclinij,  must  be  sown 
at  such  a  period  as  to  interfere  with  all  culti- 
vation of  the  corn,  except  by  the  hand  ho« 
alone — a  must  slow  and  uneconomical  impl» 
ment. 

These  reasons  are  suflieicnt  to  condemn 
this  course,  and  I  ujiglit  adduce  yet  others; 
they  lead  us  to  prognosticate  pretty  certainly 
what  usually  happens  in  such  cases,  that  the 
main  crop  is  considerably  diminished,  for  tlie 
.sake  of  obtaining  a  poor  secondary  crop, 
which  does  not  repay  the  extra  cost  of  its 
cultivation.  The  farmer  has,  at  the  same 
time,  succeeded  in  exhausting  his  soil  more 
than  he  would  otherwise  have  done,  and  has 
finally  ncjt  made  so  much  money  as  if  he  had 
devoted  his  attention  to  one  crop. 

Mr.  Keene's  recommendation,  to  protract 
the  tinnniiig  until  the  stalks  have  attained  a 
considerable  size,  is  unwise  in  the  extreme, 
as  pulling  one  or  two  large  plants  from  a 
hill,  without  disturbing  and  in  every  way 
interfering  witii  the  growth  of  the  others, 
would  be  quite  impossible. 

The  thiiniing  should,  according  to  the  beat 
authorities,  be  done  at  the  first  hoeing,  or  in 
any  event  as  soon  as  the  plants  have  got 
beyond  danger  from  the  cut  worm,  an  enemy 
which  is  quite  destructive  in  some  localities 
and  seasons. 

3489.  The  system  of  managing  the  maize 
crop  in  the  latter  part  of  the  season,  as 
detailed  in  this  paragraph,  does  not  corres- 
pond at  all  with  the  results  at  which  Mr. 
Stephens  would  himself  have  speedily  arrived, 
had  he  ever  lived  in  a  region  where  this  crop 
was  one  of  the  staple  productions. 

It  has  been  well  ascertained  that  the  method 
of  topping  corn  is  defective  in  many  ways ; 
the  onlv  advantage  is,  that  the  tops  form  an 
excellent  article  of  fodder,  the  disadvantages 
being  more  numerous  and  considerable.  The 
cutting  of  the  top,  it  is  true.  i)revents  all  fur- 
ther nonri>hment  from  (lowing  to  the  upper 
part,  th.it  is,  supposing  nourishment  were  at 
this  period  flowing  in  that  direction  at  all. 
My  own  belief  is,  that  bv  the  time  at  which 
corn  is  usually  topped,  all  circulaticm  is  vir- 
tually over  in  the  upper  portion  of  the  stalk, 
and  that  consequently  no  advantage  is  derived 
from  the  practice. 

But  if  the  sialk  be  allowed  to  stand  till  it 
is  lime  to  gather  the  grain, although  the  latter 
is  heavy  and  good,  the  former  is  useless  as 
an  article  of  food.  The  true  practice,  as  I 
conceive,  lies  in  a  mean  between  the  two, 
which  is  to  cut  the  sialk  at  the  surface  of  the 
ground  soon  after  the  ears  have  glazed,  and 
to  cure  the  whole  in  small  stooks.  In  this 
way  is  obtained  a  very  great  amount  of 
fodder,  which  is  considered  by  many  expe- 
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rienced  farmers  to  be  equal  to  hay  when  cut 
for  their  stock. 

But  this  is  not  all.  We  have  a  result 
analogous  to  what  h.ns  been  found  to  take 
place  in  wheat  and  otiier  grains,  when  cut 
just  before  they  are  ripe  ;  the  kernels  are 
heavier,  plumper,  and  better  in  quality,  than 
those  from  the  topped  corn.  The  same 
superiority,  though  in  a  less  degree,  has  been 
repeatedly  observed  in  the  kernels  from  the 
corn  which  had  been  left  to  stand  and  ripen 
without  cutting  or  topping. 

It  may  be  suggested,  as  accounting  partially 
at  least  for  this  diiierence,  that  the  topping 
process  interferes  in  a  very  hurtful  degree 
with  the  natural  ripening  of  the  grain.  When 
the  top  is  cut  oft',  the  sun  and  air  obtain  ready 
access  of  course,  and  exert  an  increased  action 
upon  the  stump  which  remains,  causing  it  to 
dry  up  and  ripen  very  suddenly  ;  thus  no  fur- 
ther movement  of  consequence  takes  place 
among  its  juices,  and  the  stores  wliich  would 
otherwise  have  gone  into  the  ear  are  mostly 
converted  into  dry  woody  fibre.  Now,  in  the 
corn  left  standing,  or  in  that  which  slowly 
cures  in  the  stook,  this  action  is  not  so  sud- 
denly arrested,  and  the  result  is,  that  the 
kernels  fill  out  so  as  to  be  more  plump  and 
heavy.  In  all  cases  where  corn  is  cut,  and  is 
found  to  ripen  well,  it  siiows  that,  after  a 
certain  period,  very  little,  if  anything,  comes 
from  the  soil ;  the  materials  are  already  stored 
in  the  stalk,  and  we  have  only  to  decide  what 
is,  on  the  whole,  the  most  advantageous  way 
to  obtain  them  for  our  use  in  the  best  form, 
both  from  the  seed  and  the  stalk. 

The  explanation  given  above  may  be  incor- 
rect, but  that  would  not  aftect  the  fact  that 
the  cutting  system  accomplishes  both  of  these 
ends  much  better  than  any  other.  The  same 
thing  has  for  years  been  established  in  the 
case  of  wheat  and  many  other  grains,  and 
the  practice  of  cutting  corn  is  gaining  most 
rapidly  among  all  of  the  best  farmers.  There 
are  occasionally  districts  where  the  contrary 
practice  still  prevails,  and  it  is  not  unusual 
to  see  in  the  midst  of  heavy  stooks  the  topped 
field  of  some  man  who  obstinately  refuses  to 
be  guided  by  these  new  notions.  My  own 
observation  has  seldom  failed  to  show  me, 
that  the  farm  of  such  a  man  aft'ords  positive 
evidence  that  he  is  lagging  behind  in  many 
other  points,  and  that  he  is  determinately 
opposed  to  book  fiirming,  or  whatever  has 
not  the  sanction  of  antiquity. 

3494.  I  have  given  some  ash  analyses  under 
another  head,  which  tiie  reader  may  compare 
with  those  in  this  paragraph.  I  must  say  that 
these  analyses  require  explanation,  both  as  to 
the  manner  in  which  the  ash  was  obtained, 
and  as  to  the  parts  of  the  plant  that  were 
burned.  Tlie  diflerences  are  so  great  that 
there  must,  I  think,  be  something  in  the 
circumstances    that    would    show  them    to 


be  owing,  in  part  at  least,  to  accidental 
causes. 

3496.  On  the  Germination  of  Seeds.  The 
observations  of  Mr.  Stephens  under  this 
head,  and  the  plates  given  in  illustration,  will 
be  interesting  to  every  intelligent  farmer. 
They  intimate  much  more  as  to  the  necessary 
condition  of  the  soil  than  might  be  at  first 
supposed.  No  one  can  doubt,  after  careful 
study  of  the  facts  here  presented,  that  air, 
warmth,  and  moisture,  are  of  vital  importance 
in  germination.  The  changes  which  they 
induce  may  be  re-stated  in  few  words,  as 
follows : — The  nitrogenous  part  of  the  grain, 
known  in  wheat,  for  instance,  as  gluten,  is 
altered  during  germination  into  a  substance 
called  diastase.  The  nature  of  this  is  not  as 
yet  exactly  known,  but  it  has  the  power  to 
transfer  the  starch  of  the  grain  from  its 
insoluble  state  as  starch,  into  a  species  of 
sugar  ;  this  is  perfectly  soluble,  of  course,  and 
is  therefore  capable  of  entering  immediately 
into  the  substance  of  the  young  shoot,  which 
must  obviously  depend  for  its  sustenance 
upon  the  parent  seed  until  leaves  and  a  root 
are  formed.  The  sweet  taste  of  this  sugar  is 
actually  perceptible  to  the  taste  in  many 
young  shoots;  those  of  barley,  as  sprouted 
for  malting  purposes,  are  a  well  known 
example. 

This  transformation,  so  necessary  to  the 
young  shoot,  so  indispensable,  I  may  rather 
say,  cannot  proceed  if  air  be  entirely  ex- 
cluded, nor  if  the  seed  be  perfectly  dry; 
warmth  also  hastens  it  very  materially.  Too 
much  water  excludes  both  air  and  warmth  ; 
too  great  a  depth  of  planting  does  the  same ; 
while,  on  the  other  hand,  with  a  very  light 
covering  the  seed  becomes  too  dry,  for  lack 
of  that  very  moisture  of  which  an  excess,  in 
the  first  case,  was  also  fatal.  If  placed  upon 
the  surface,  and  plenty  of  water  supplied, 
light  comes  in  to  destroy  it,  with  the  injurious 
effects  explained  in  par.  3513. 

The  object,  then,  should  be,  to  plant  the 
seeds  at  a  proper  and  uniform  depth,  in  a  well 
pulverized  soil,  that  may  be  readily  and  en- 
tirely pervaded  by  air  and  warmth.  Another 
important  requisite,  and  one  that  will,  if 
neglected,  be  in  many  cases  very  essential, 
is  a  proper  degree  of  diryness.  If  the  soil  is 
naturally  wet  it  must  be  drained,  or  the 
situation  of  the  seed  will  be  the  same  as  is 
represented  in  Fig.  279. 

Changes  no  less  singular  and  important 
occur  in  the  inorganic  part  of  the  seed  at  the 
period  of  germination.  One  of  these  may  be 
noticed  as  an  instance.  The  silica  in  the 
grain  previous  to  germination  is  nearly  all 
insoluble,  even  in  acids  of  great  strength ; 
but  now,  under  the  influence  of  the  vital 
principle,  it  too  becomes  soluble,  and  passes 
into  the  young  shoot.  The  ashes  of  this  part 
are  found  to  contain  quite  a  large  proportion 
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of  silica,  whirli  has  passed  into  it  from  the 
grain. 

Tlie  forcjfoiiiff  remarks,  relative  to  the 
peculiar  changes  of  frermination,  and  na  to 
the  circumstances  of  temperature,  moisture, 
&c.,  tiiat  are  necessary  to  insure  them,  arc 
still  more  fully  illustrated,  and  brourriit  to  a 
practical  hcarin*,',  by  the  cuts  from  Nos.  283 
to  309.  It  is  easy  to  see  that  seeds  buritMl 
irrenrulariy,  as  in  Fip^.  287,  must  be  unequally 
situated  as  to  the  efl'ects  of  air,  warmth,  and 
moisture;  that  some  will  come  up  much 
before  the  others,  makintj  the  crop  uneven, 
and  that  many  will  not  come  up  at  all. 

The  calculations  made  by  Mr.  Stephens, 
relative  to  the  number  of  grains  sown  per 
acre,  of  wheat,  barley,  oats.  &c.,  show  most 
clearly  that  a  remarkable  proportion  of  every 
crop  perishes.  A  lar<je  number  of  plants, 
without  doubt,  die  soon  after  they  come 
above  the  surface,  from  the  effects  of  over 
crowding.',  of  bad  weather,  or  the  attacks  of 
insects  ;  and  during  the  whole  period  of  their 
growth,  they  are  more  or  lcs.s  exposed  to 
injurious  iiifiueiices  which  thin  them  out :  but 
a  still  larger  number  probably  never  come  up 
at  all,  for  some  of  the  reasons  before  men- 
tioned, or  because  they  are  not  well  covered. 

We  may  reasonably  hope  to  improve  our 
cultivation,  so  as  to  greatly  ijicre.'iso  the  num- 
ber of  seeds  which  shall  vegetate,  and  grow 
as  far  towards  maturity  as  the  seed  can  assist 
tliem.  This  point  is  reached  when  the  first 
true  leaves  are  fairly  opened,  or  when  the 
plants  are  advanced  so  far  as  to  draw  suste- 
nance both  from  the  earth  and  the  atmcisphere. 
After  this  their  progress,  in  ordinary  seasons, 
depends  upon  the  liberality  of  the  supplies 
for  their  nourishment  which  they  find  in  the 
soil. 

The  u.se  of  the  drill  machine  for  sowing 
approaches  greatly  towards  perfection,  when 
compared  with  the  ordinary  broadcast  sowing. 
The  dibble  seems  to  be  still  an  advance  from 
the  drill  ;  it  is  not  probable,  howevi-r,  that 
dibbling  will  find  much  favor  with  us  at 
present,  as  it  would  undoubtedly  prove  far 
too  expensive. 

The  saving  of  seed  by  these  improved  pro- 
cesses is  of  itself  a  matter  of  very  great 
great  importance,  when  we  consider  the 
quantity  sown  over  the  whole  country. 
Par.  ;i538  illustmtes  this  point  quite  forcibly. 
The  (jiiestion  as  to  whether  tiiick  or  thin 
sowing  grows  the  better  crop  seems  not  to 
have  become  as  yet  quite  clear,  although  the 
weight  of  the  evidence  which  Mr.  Stephens 
has  collected  appears  to  be  decidedly  in  favor 
of  the  latter  method.  It  is  obvious,  however, 
that  it  is  not  safe  to  reduce  the  quantity  of 
seed  to  the  meiusures  mentioned  in  these 
paragraphs,  where  broadcast  sowing  is  con- 
tinued. Very  thin  sowing  cannot  be  expected 
to  succeed  on  poor,  scantily  manured  land. 


for  under  such  circumstances  the  crop  will 

not  by  any  means  tiller  so  as  to  cover  the 
ground.  On  the  other  h.ind,  very  thick  sow- 
ing will  not  answer  on  such  land,  for  the 
plants  will  not  be  able  to  find  enough  suste- 
nance, and  will  consequently  grow  up  stinted 
and  spindling.  A  medium  between  the  ex- 
tremes would  be  best  for  most  of  our  farmers, 
at  lea.st  until  they  have  brought  their  land  up 
so  that  it  will  bear  quite  thin  sowing. 

3554.  This  paragraph,  with  tlie  two  suc- 
ceeding ones,  very  intelligibly  explains  a 
fact  which  experience  has  shown  to  many 
of  our  farmers,  that  there  is  a  great  advantage 
in  deep  sowing  for  winter  wheat.  In  the 
western  counties  of  the  Stiite  of  New  York 
they  have  found  it  a  complete,  or  almost 
complete,  remedy  to  tlie  winter  killing  of 
their  wheat,  which  was  formerly  a  very  great 
evil.  They  now  sow  it  deep,  either  with  a 
drill  or  by  covering  with  a  light  furrow  by  a 
set  of  gang  ploughs.  Figs.  293  and  294  suf- 
ficiently illustrate  the  benefit  of  this  proceed- 
ing In  the  same  connexion,  par.  3557,  we 
see  why  spring  wheat  should  be  but  lightly 
covered  :  it  has  no  frosts  to  bear,  and  must 
spring  up  and  mature  rapidly,  without  time 
for  tillering;  hence  the  long  pipe  of  commu- 
nication between  the  coronal  and  the  seminal 
roots  is  not  necessary,  «>nd  in  lact  must  be  a 
source  of  disadvantage,  as  the  young  shoot 
from  the  seed  sown  so  deep  would  be  a  long 
time  in  reaching  the  surface. 

3564.  It  is  not  necessary  to  pause  upon 
the  subject  of  transplanting  wheat  longer 
than  to  say,  that  in  this  country,  at  ouf 
present  prices  of  labor,  every  grain  of  wheat 
saved  in  this  way  would  be  an  illustration  of 
the  old  maxim,  '"penny  wise  and  pound 
fooli.sh." 

3566.  On  Repairing  Fences,  &c.  I  would 
call  the  attention  of  farmers  to  the  remarks 
of  Mr.  Stephens  on  the  necessity  of  lookuig 
carefully  to  fences  before  e^ittlc  are  turned 
into  pjustures.  When  the  fields  of  different 
owners  join,  it  very  often  happens  that  one 
of  them  neglects  his  portion  of  the  fence, 
and,  in  consequence,  the  other  has  either  to 
suffer  from  stray  cattle,  to  build  the  fence 
him.self,  or  go  to  law.  This  last  alternative 
is  a  disagreeable  one,  and  most  men  are  pro- 
perly reluctant  to  excite  the  unpleasant  feel- 
ing and  enmities  which  almost  always  arise 
from  it.  Every  farmer  should  therefore  make 
the  care  of  his  fences  a  primary  object.  If  he 
has  not  the  projier  and  honorable  feeling 
which  would  induce  him  to  do  this  for  his 
neighbor's  sjikc,  self-interest  should  lead  him 
to  it.  If  cattle  or  sheep  are  always  confined 
by  well  constructed  and  firm  fences,  they 
never  acquire  a  roving  disposition ;  but  if 
they  have  once  been  tempted  to  escape 
through  a  weak  place,  they  seldom  forget 
the  lesson  of  liberty  they  have  learned,  and 
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make  it  a  practice  to  deliberately  try  every 
available  point,  until  they  find  an  opportunity 
to  break  out  again. 

Gates  are  becoming  much  more  common 
than  they  once  were,  and  are  gradually  replac- 
ing the  inconvenient  and  troublesome  bars. 
It  must  be  admitted  that  bars  are  cheaper, 
and  less  liable  to  get  out  of  order,  than 
gates;  but  on  the  other  hand  is  to  be  con- 
sidered the  time  occupied  in  taking  them  out 
and  putting  them  in,  and  their  liability  to  be 
left  down  by  careless  persons  passing  through 
them. 

The  great  obstacle  in  our  northern  climate 
to  the  general  intruduction  of  gates  is,  the 
difficulty  of  setting  the  posts  so  that  they 
will  not  sag  with  the  weight  of  the  gate. 
The  frost  goes  so  deep  tiiat,  unless  the 
greatest  caution  is  used  in  setting  the  posts, 
they  soon  get  thrown  out  of  the  perpendicu- 
lar. By  digging  the  holes  deeper  than  is 
common,  and  by  employing  more  care  in 
filling  them,  I  am  inclined  to  think  that  a 
great  part  of  the  trouble  would  disappear. 
The  plan  recommended  in  par.  3575,  and 
shown  in  Fig.  295,  is  a  good  one.  I  have 
also  known  of  posts  being  set  in 'a  horizontal 
wooden  framework,  running  with  the  fence. 
If  all  the  parts  of  this  framework  are  charred, 
or  otliervvise  protected  from  decay,  such  a 
post  will  stand  firm  for  a  long  time. 

I  might  present  many  ingenious  plans  of 
gates  and  fastenings,  but  they  abound  in  our 
agricultural  papers  already,  and  the  farmer 
can  easily  make  his  selection  therefrom. 
The  wire  gates  now  coming  into  vogue  will, 
I  think,  be  excellent  for  field  purposes.  They 
may  be  made  with  a  good  strong  frame,  and 
then,  with  the  aid  of  perhaps  two  or  three 
braces,  would  bear  quite  hard  usage. 

3576.  in  this  country  trees  are  almost 
always  found  to  serve  the  purpose  of  rubbing 
posts ;  where  there  are  none  in  a  lot,  these 
may  occasionally  be  necessary,  but  rail  fences 
of  almost  any  kind  are  equally  convenient. 

3577  to  3669.  On  the  disposal  of  fat  Sheep 
and  Cattle.  I  suppose  that  many  of  the  rules 
contained  in  these  paragraplis,  relative  to 
judging  of  the  condition  of  fattening  stock, 
may  be  found  very  useful  to  the  farmer  who 
has  not  had  much  experience  in  such  matters. 
They  will  enable  him,  after  a  little  practice, 
to  form  as  correct  a  judgment  of  his  stock  as 
the  drover  himself  could  do. 

There  is  one  point,  however,  well  worthy 
of  attention  from  American  farmers,  which 
comes  out  distinctly  in  different  parts  of  these 
paragraphs.  It  is  the  references  to  ftiirs  and 
gatherings  for  the  sale  of  cattle  as  of  frequent 
occurrence,  and  as  the  markets  to  which  every 
farmer  looks.  It  seems  to  me  that,  in  this 
respect,  we  might  learn  a  good  lesson  from 
the  English  farmer.  We  have  nothing  analo- 
gous to  the  numerous  county  and  village 


fiiirs  which  are  held  at  stated  periods  in  all 
parts  of  Great  Britain.  If  a  ftu-mer  here 
wishes  to  buy  a  lot  of  sheep  or  cattle  for 
fattening  or  other  purposes,  either  in  the  fall 
or  spring,  he  is  obliged,  after  purchasing 
what  he  can  advantageously  in  his  own 
vicinity,  to  wait  for  a  passing  drove'  from 
which  to  make  a  selection.  This  may  not 
come  at  the  right  time,  and  may  not  suit  him 
as  to  price  or  quality  when  it  does  come;  he 
may,  therefore,  be  either  disappointed  alto- 
gether, or  forced  to  buy  what  does  not  exactly 
please.  If  he  wishes  a  pair  of  working  cattle, 
or  a  horse,  he  must  leave  his  work,  and  drive 
about  the  country  often  for  days,  before  find- 
ing anything  fit  for  his  purpose  or  within  his 
means.  I  might  go  on  to  mention  many 
otiier  inconveniences  connected  with  the 
present  system,  but  every  practical  farmer 
knows  them  better  than  I. 

That  there  is  a  growing  feeling  on  the 
subject,  is  proved  by  the  numerous  attempts 
now  niaking  in  various  parts  of  the  country 
to  connect  sales  of  stock  and  of  implements 
with  the  county  and  other  fairs.  This  is  an 
excellent  way  of  making  these  fairs  still  more 
important,  and  more  popular,  than  they  have 
ever  been.  If  they  could  be  made  places  to 
which,  at  certain  times,  stock  of  all  kinds  will 
congregate  for  side  as  well  as  for  exhibition, 
the  interest  of  the  masses  in  them  would 
augment  wonderfully.  Buyers  and  drovers 
with  stock  would  be  drawn  together,  from  a 
distance,  more  or  less  great  according  to  the 
importance  of  the  fair.  By  one  influence  or 
another,  the  people  of  a  whole  county  or 
district  would  thus  be  gradually  gathered  in 
to  take  a  part  in  the  fair,  if  not  lor  the  sake 
of  improvement,  at  least  as  buyers  or  sellers. 

The  farmers  would  then  have  the  great 
advantage  of  a  large  market,  and  of  knowing 
prevalent  prices.  They  would  not  require  to 
spend  an  occasional  day  or  half  day  haggling 
with  this  drover  or  that,  during  the  whole 
season,  finally  selling  under  the  market,  per- 
haps, from  ignorance  of  its  state ;  but  would 
finish  all  their  business  of  this  kind  at  a  fixed 
time,  and  then  could  return  to*  their  usual 
occupations,  and  be  free  from  interruption. 

I  am  aware  that  this  could  not  all  be 
brought  about  at  once.  It  would  require 
time  to  convince  people  as  to  the  advantages 
of  such  a  system.  Many  would  at  first 
feel  disposed  to  condemn  it  entirely,  and 
refuse  to  countenance  any  of  the  fairs;  but 
if  they  were  continued,  ail  would  gradually 
see  the  benefit  of  a  fixed  market,  and  be 
driven  from  their  prejudices  into  cordial  acqui- 
escence. 

It  might  even  be  found  advantageous  to 
carry  this  system  still  further,  and  have 
weekly,  or  monthly,  or  quarterly,  grain  and 
produce  markets,  such  as  are  held  in  all  parts 
of  England.   The  circumstances  of  the  locality 
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must  decide  this,  but  in  inaiiy  places  such 
markets  would  bo  of  iiiuili  service.  Tiie 
sales  are  mostly  riiadi-  by  sjimple,  and  then 
the  f.irnK'r  can  make  dolivtry  at  his  own  c(m- 
vcnience,  within  a  certain  period.  It  is  evi- 
dent that  in  tiiis  way  uuu-h  time  would  be 
saved,  and  the  farmers  thereby  enabled  to 
work  more  economically  in  the  disjiosal  of 
their  crop.s.  Accustoniin<j  them  to  this  sys- 
tem would  also  be  a  work  of  time,  but  I 
Jhink  tliey  would  all  by  deofrees  fall  into  it. 
The  manner  of  conductinjj  the  Scottish  stock 
fairs  is  very  fully  explained  in  these  para- 
graphs. 

It  is  easy  to  see  that  such  fairs,  when  once 
established,  would  g-radually  become  markets 
for  the  sale  of  implements,  household  utensils, 
and  all  articles  of  value  to  the  farmer. 

3730  and  3731.  The  recommendation  g\\cn 
in  these  paragraphs  is  worthy  of  attention. 
The  effect  of  lime  upon  niount;iin  pastures  is 
almost  always  beneticial  in  this  country.  It 
is  not  invariably  applied  as  burned  lime,  or 
crushed  carbonate,  or  marl,  but  sometimes  as 
a  sulphate,  that  is,  the  common  phuster  of 
Paris.  This,  employed  as  a  top  dressing,  is 
in  many  cases  the  most  effective  addition  that 
can  be  made;  a  small  quantity  often  causes 
a  wonderful  alteration  in  the  color,  lu.vuri- 
anee,  and  quality,  of  the  grass.  In  some 
pJaces  it  does  not  succeed  ;  but  where  it  does, 
the  effect  is  very  marked.  Plaster  is  little 
used  in  England. 

373J.  The  bush  harrow  described  here, 
Fig.  304,  gives  us  an  idea  of  a  much  more 
perfect  and  effective  implement  than  those 
generally  used  in  this  country.  A  heavy 
frame  of  this  kind  would  last  for  a  verv 
long  time,  and  would  be  always  ready  when 
wanted.  The  farmer,  having  it  at  hand,  need 
not  spend  an  hour  or  two  in  looking  about 
for  a  bus!)  to  his  mind,  but  could  make  an 
excellent  harrow  with  any  little  refuse  boughs 
that  happened  to  be  near.  There  would  also 
be  a  further  advantage,  in  the  ability  to  load 
this  harrow  so  as  to  make  it  press  more 
heavily  on  the  ground,  by  fastening  an  extra 
stick  or  two  across  from  a  to  c. 

3752.  The  sheep  bot  fly  (('ephalemiaOvis) 
of  Harris  seems,  according  to  some  figures 
that  I  have  seen,  to  be  a  different  insect  from 
Aestrus  Ovis,  mentioned  by  Stephens.  There 
are,  however,  other  American  authors  who 
call  the  fly  which  is  found  here  Aestrus  Ovis. 
As  I  have  no  specimens,  I  am  unable  to 
decide  whether  they  are  actually  the  same. 
It  is  doubted  by  Mr.  Randall  and  others, 
whether  the  larvae  of  this  insect  really  do  any 
harm,  l>eyi>nd  the  irritation  and  excitement 
which  they  cause  in  their  ascent  and  descent 
of  the  nostrils. 

3753.  The  sheep  tick  (MelophagusOvintis) 
is  well  known  in  this  country,  and  occasion- 
ally becomes  quite  troublesome.     When  a 


flock  is  infested  with  them,  they  are  sure  to 
leave  the  old  sheep  soon  after  sheariiiff,  and 
find  their  way  to  the  Iambs.  An  etiectual 
method  for  driving  Uiem  from  this  refuge  is, 
to  dip  the  lambs  into  tobacco  water,  leaving 
only  the  nose  and  eyes  above  the  surface, 
and  allowing  them  to  n'main  immersed  for  a 
minute  or  two.  Some  cover  the  nose  with 
the  hand,  and  then  dip  them  entirely. 

3743.  The  sturdy,  or  turnsick,  here  spoken 
of,  caused  by  hydatids,  is  little  known  on  this 
side  of  the  Atlantic,  and  some  writers  of  emi- 
nence say  that  they  have  never  yet  seen  a 
case ;  others  assert  that  tliey  have  known  a 
few  instances;  it  is  evidently,  however,  not 
common. 

The  scab  caused  by  acari  is  a  disease 
which  seems  also  to  be  much  less  prevalent 
here  than  abroad.  One  reason  for  this  may 
be,  that  short  wool  led  sheep  have  been  more 
common  than  long  woolled,  and  it  is  the  latter 
class  that  are  said  to  be  most  liable  to  this 
disease. 

3754.  I  cannot  find  that  the  blowflies, 
mentioned  in  this  and  succeeding  paragraphs, 
have  attracted  much  attention  in  this  country, 
as  being  injurious  to  siieep.  They  are  not 
mentioned  by  some  of  our  best  authors  on 
the  affections  of  she^p.  Our  diseases  seem 
to  be,  in  fact,  as  regards  this  animal,  of  a 
character  differing  considerably  from  those 
that  prevail  in  Europe. 

3757.  The  worrying  of  sheep  by  dogs  has 
become  such  a  serious  matter  in  some  of  our 
states,  that  many  farmers  are  prevented  from 
keeping  sheep,  or  have  sold  their  flocks  from 
this  one  ciuise  ;  not  being  willing  to  endure 
the  trouble  and  vexation  caused  by  the  depre- 
dations of  worthless  curs,  whose  visits  it  is 
almost  impossible  to  detect,  so  cunning  do 
they  grow  in  the  practice  of  tlieir  profession. 
Movements  are  making  in  many  parts  of  the 
country  for  the  passage  of  stringent  laws 
be.iring  upon  the  subject.  A  tax  of  some 
kind  on  all  dogs  in  sheep  districts  would 
tend  to  reduce  the  number  to  those  that  are 
actually  of  service ;  and  heavy  fines  levied 
upon  the  owner  of  every  dog  proved  to  have 
killed  a  sheep,  would  still  further  mitigate 
the  evil. 

3761.  The  ravages  of  caterpillars  on  our 
grass  lands  do  not  in  general  seem  to  be 
extensive.  In  the  eastern  part  of  New  Eng- 
land, a  caterpillar  of  one  of  the  arctians  or 
tiger  moths  is  sometimes  very  destructive  on 
the  salt  marshes,  but  does  not  seem  to  go  far 
inland.  We  have  many  varieties  that  are 
exceedingly  injurious  to  trees. 

3Hr2.  The  grub  of  the  cockchafer,  described 
and  figured  here,  is  of  the  same  class  as  those 
of  numerous  Scarabajans  that  abound  more 
or  less  in  this  country.  They  are  occasionally 
very  abundant  in  old  grass  fields,  but  I  have 
never  found  them  so  numerous  or  so  destruc* 
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tive  as  they  frequently  are  in  England.  Many 
of  these  are  with  us  more  to  be  dreaded  in 
the  perfect  state  than  in  any  other.  The 
rosebug  or  rosechafer  (Meloloiitha  subspi- 
nosa,  Fab.)  may  be  mentioned  as  one  of  the 
worst.  Its  ravages  are  spreading,  and  it  no 
longer  confines  itself  to  the  rose,  as  was  the 
case  at  first,  but  attacks  grape  vines,  destroy- 
ing even  the  grapes  themselves,  and  is  a  source 
of  very  great  annoyance  to  the  gardener.  Its 
eggs,  according  to  Harris,  are  usually  depo- 
sited from  the  first  to  the  middle  of  July,  and 
the  perfect  insect  comes  out  from  the  earth 
early  in  June  of  tiie  succeeding  year. 

3766.  On  the  Pasturing  of  Cattle  in  Sum- 
mer. I  do  not  know  that  I  can  add  anything 
of  importance  to  these  remarks  upon  the 
summer  keeping  of  stock.  They  are  gene- 
rally practical,  and  are  all  adapted  to  this 
country,  as  well  as  to  England. 

Our  permanent  pastures  and  meadows 
deserve  more  attention  than  they  have  ever 
had.  It  is  not  uncommon  to  see  those  of 
many  years'  standing  wiiich  scarcely  produce 
enough  to  pay  for  the  fencing  of  the  land : 
they  are  in  a  state  of  almost  entire  exhaustion. 
Such  pasture  should  either  be  ploughed  and 
properly  cultivated,  or  be  brought  up  by  top 
dressing.  This  last  is  perhaps  the  most 
expensive  and  tedious  of  the  two,  but  I  have 
seen  it  adopted  with  great  success  in  situa- 
tions where  it  was  not  desirable  to  break  up 
the  turf  Simple  top  dressing,  if  persevered 
in,  will  after  a  time  extirpate  many  trouble- 
some weeds,  and  bring  in  good  grasses. 

3777.  It  is  greatly  preferred  in  this  country 
to  leave  one  or  two  trees  in  each  field,  for 
shade  and  shelter.  A  tree  affords  a  cooler 
and  more  agreeable  proteciion,  during  the 
heat  of  summer,  than  any  ordinary  sheil,  and 
may  be  left  standing  in  some  posilion  where 
it  will  not  materially  interfere  with  ploughing. 
3S03.  The  bot  fiie^  which  lay  their  eggs 
upon  ctxttle  and  horses,  appear  to  be  the  same 
here  as  in  England.  The  large  spotted  bot 
fly  (Gasterophilus  equi)  is  most  common. 
There  is  also  the  small  red  tailed  species 
(G.  hcemorrhoidalis),  and  the  brown  farrier 
bot  fly  (G.  veterinus).  It  is  affirmed  by  some 
writers  that  the  first  named  species  lays  its 
eggs  on  the  knees  and  legs  of  the  horse,  the 
second  on  his  hips,  and  the  third  upon  the 
throat  and  breast.  We  have  also  the  Oestrus 
Bovis,  or  ox  bot  fly,  whose  maggots  live  in 
holes  on  the  backs  of  cattle,  causing  the 
warbles,  as  they  are  called  in  Scotland. 

The  chief  of  our  large  horse  flies  appears 
to  be  Tabanus  atratus,  of  Fabricius.  It  is 
black,  with  a  whitish  bloom  on  the  back  ;  its 
body  is  often  more  than  seven  eighths  of  an 
inch  in  length,  and  the  wings  expand  two 
inches.  This  fly  is  an  object  of  terror  to 
cattle,  and  renders  them  extremely  uneasy 
when  at  work.     It  may  be  easily  killed  after 


it  has  fixed  itself  for  its  meal.  The  Tabanus 
cinctus,  or  orange  belted  horse  fly,  is  smaller, 
and  not  so  abundant  as  the  larger  variety. 

The  most  common  of  the  smaller  kinds  is 
Tabanus  lineola,  named  from  a  whitish  line 
on  the  top  of  its  body.  Several  other  species 
of  Tabanus  appear  at  the  end  of  June,  and 
continue  to  torment  both  horses  and  cattle 
through  the  hot  months. 

There  are  various  kinds  of  golden  eyed 
forest  flies  that  become  exceedingly  trouble- 
some in  the  woods  and  thickets,  during  the 
months  of  June,  July,  and  August.  Their 
eyes  are  very  brilliant,  their  bodies  rather 
slender,  and  they  have  clouded  or  banded 
wings.  They  are  much  smaller  than  horse 
flics ;  some  are  quite  black  in  their  bodies 
(Chrysops  ferrugatus,Fab.),  others  are  striped 
with  black  and  yellow  (Chrysops  vittatus, 
Wiedemann).  They  issue  from  the  bushes 
on  a  hot  summer's  day  in  such  swarms,  and 
bite  so  fiercely,  as  to  render  a  horse,  not 
thoroughly  protected  by  nets,  almost  frantic, 
covering  his  neck  and  other  defenceless  parts 
with  blood.  Cattle  are  so  annoyed  by  them, 
in  many  cases,  as  to  be  prevented  from  feed- 
ing quietly  during  a  considerable  part  of  the 
day.  A  wash  made  from  a  strong  decoction 
of  walnut  leaves,  applied  daily  to  the  back, 
neck,  and  ears,  is  said  by  some  writers  to  be 
a  protection. 

The  greater  part  of  the  foregoing  fjicts 
were  obtained  from  a  valuable  work.  On 
Insects  Injurious  to  Vegetation,  «Sz.c.,  by  Dr. 
T.  W.  Harris,  Librarian  at  Harvard  College. 

3869.  I  am  disposed  to  agree  with  Mr. 
Stephens,  that  soiling  on  a  large  scale  is  only 
practicable  under  certain  conditions,  such  as 
where  the  soil,  situation,  and  climate,  are  all 
favorable  to  the  production  of  an  abundant 
growth  of  green  fodder  in  the  middle  of 
sunmier,  at  a  time  when  that  essential  article 
would  ordinarily  fail  on  most  farms.  In  all 
other  circumstances  than  tlie  above,  it  would 
be  necessary  to  sow  some  crop  intended  to 
come  in  at  just  about  the  period  when  the 
grasses  commonly  give  out.  Indian  corn  is 
probably  the  best  crop  for  this  purpose  ;  being 
equal  to  any  in  nutritive  properties,  and  supe- 
rior to  all  in  bulk.  It  should  be  sown  broad- 
cast, or  in  drills  very  close  together. 

This  system  does  not  seem  to  be  exactly 
in  accordance  with  nature,  and  it  may  well  be 
questioned  whether  an  animal,  always  cooped 
up  in  a  stall,  with  but  occasional  visits  to  a 
confined  yard,  can  be  as  healthy  as  one  which, 
during  the  summer  months  at  least,  has  its 
freedom,  and  constantly  breathes  the  fresh 
air.  There  can  be  no  doubt  but  a  greater 
quantity  of  manure  may  be  made  in  this  man- 
ner, if  due  care  is  t^Uten  to  prevent  evapora- 
tion and  washing  away,  both  of  which  causes 
exert  a  great  influence  upon  manure  dropped 
by  the  animal  in  the  field.     A  considerable 
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portion  of  this  must  always  be  lost,  and  on 
the  spot  .where  it  f'nIU  so  imich  richness  is 
concontnitcd,  th.-it,  for  some  moiitlis  at  k'ast, 
nothing  docs  will.  TIk-sl-  renurks  relate  to 
the  solid  manure.  It  seems  obvious  that  a 
lartrer  portion  of  the  urine  would  be  saved  in 
anopen  pasture,  where  it  falls  upon,  and 
soaks  directly  into,  the  ground,  than  could  be 
preserved  with  the  utmost  care  by  collecting 
in  tanks. 

3877.  The  scythes  and  snathes  that  are 
used  in  this  country  by  far  excel  anything 
that  I  have  ever  seen  in  Enirlaiid  or  Scotland, 
both  for  convenience,  elegance  of  form,  and 
lightness.  The  best  snathes,  curved  to  suit 
the  height  of  the  workman,  the  handles  fitted 
with  screws,  so  that  they  can  be  adjusted  to 
any  angle  or  part,  the  convenient  method  of 
fastening  and  shifting  the  heel  without  the 
use  of  wedges,  and  the  whole  balancing  of 
the  implement,  arC  unapproached  by  any 
foreign  article  that  I  have  ever  seen  or  heard 
de-'cribed.  The  grass  nail,  shown  at /in  Fig. 
322,  is  never  used  on  our  scythes,  and  would 
be  considered  a  useless  and  troublesome 
appendage.  A  properly  sha[)ed  snathe  does 
not  catch  grass  at  the  heel,  and,  unless  it 
may  be  in  mowing  among  clover  that  is 
badly  tjingled,  never  needs  anything  of  this 
kind. 

3900.  Of  the  Washing  and  She^iring  of 
Sheep.  I  find  it  diflicult  to  add  much  to  the 
full  details  given  under  this  laad.  In  this 
clipjate  ^heep  cannot  ordinarily  be  sheared 
with  safety  much  before  June.  The  plan  of 
washing  recommeiuled,  that  of  passing  the 
sheep  from  one  hand  to  another  across  the 
water,  is  evidently  an  excellent  one.  It  is 
much  better  calculated  to  insure  thorough 
work  than  wlien  each  man  tikes  and  fini.shes 
a  sheep.  We  have  learned,  however,  in  this 
country,  that  the  bcttle  figured  in  the  corner 
is  not  a  necessary  accompaniment  to  sheep 
washing:  and  find  that  our  men  not  only  do 
not  sutler  for  want  of  such  a  stimulant,  but 
that,  on  the  contrary,  they  are  fur  better  with- 
out it. 

3915.  The  methods  of  shearing,  and  the 
positions  in  which  the  sheep  is  held  during 
the  process,  do  not  ditfer  materially  from 
those  that  we  often  see  practised  in  this 
country. 

Some  of  the  best  flock  masters,  with  a  view 
to  the  ultimate  character  of  the  fleece,  recom- 
mend washing  the  sheep  in  vats,  having  a  fall 
of  water  upon  them  of  ahout  two  feet  in 
height.  The  vat  is  made  large  enough  for 
three  or  four  sheep  to  swim  in.  A  platform 
is  built  under  and  around  it,  extending  to 
clean  grass.  The  washer  stands  upon  this 
platform,  and  is  not  compelled  to  go  into  the 
water  at  any  time.  It  is  considered  best  by 
some  to  wet  the  sheep  thoroughly  in  the  vat, 
and  then  to  restore  it  to  the  pen  for  an  hour 


or  two,  before  finishing  the  waf*hing.  In  this 
way  it  is  said  that  a  remarkably  white  and 
clean  tleice  is  obtained. 

Many  farmers  take  this  opportunity  to  clip 
the  hoofs  of  their  flocks,  while  the  horn  is 
softened  by  the  influence  of  tlie  soaking  in 
water  wliich  it  has  undergone. 

The  shearing  is  unilbrmly  done  on  the  barn 
floor.  Some  shejirers  use  low  tables,  but  the 
greater  number  prefer  the  level  floor  itself. 
It  is  considered  a  good  day's  work  to  shear 
twenty-five  merinoes.  There  is  no  doubt  that 
the  neatness  of  this  operation  is  often  inter- 
fered with  by  carelessness,  and  the  condition 
in  which  some  flocks  are  turned  out  after 
clipping  is  lamentable.  The  hint  conveyed 
in  par.  2928  should  be  taken,  that  when  the 
wool  is  very  closely  and  smoothly  sheared, 
the  next  year's  fleece  is  the  belter  for  it,  and 
clips  easier. 

The  flock,  driven  into  the  shearing  pen  in 
the  morning,  should  not  be  more  than  a  half 
dav's  work  ;  as  the  sheep  are  more  easily  and 
belter  sheared  when  their  stomachs  are  dis- 
tended, and  full  of  food,  than  when  they  are 
empty  and  collapsed. 

3934.  Extra  care  and  labor  in  tying  up  the 
fleece,  in  keeping  it  scrupulously  clean,  free 
from  hurs,  straws.  «li:c.,  will  always  be  well 
recompensed,  by  the  advanced  price  which 
such  wool  brings.  In  place  of  forming  a  rope 
from  the  fleece  itself,  I  have  always  seen  com- 
mon cotton  twine  used  lor  tying.  This  seems 
a  more  convenient  plan,  and  less  calculated  to 
injure  any  part  of  the  fleece. 

A  clean,  tight,  dry  upper  room,  is  preferred 
for  the  storing  of  wool :  and  il  is  much  better 
if  plastered,  as  more  effectually  excluding 
mice,  insects,  dust,  &c. 

A  very  good  way  of  p-icking  wool  is,  to 
suspend  the  sack  through  a  hole  in  the  floor, 
or,  if  it  be  in  a  lower  room,  from  a  scaffold- 
ing. A  man  first  descends  into  the  sack,  and 
an  assistant  piis^^'s  the  fleeces  to  him.  He 
carefuHv  arranges  them  in  layers,  and  presses 
them  firmly  down  with  his  feet,  thus  gradually 
filling  the  bag  in  a  most  regular  and  compact 
form. 

3979  and  3987.  On  the  summer  culture  of 
Beans  and  Peas.  I  have  already  mentioned 
that  these  crops  are  not  of  very  great  impor- 
tance among  us,  and  consequently  our  expe- 
rience can  add  little  to  the  directions  here 
given  for  tlieir  culture.  It  is  said  by  Mr. 
Harris,  that  beans  are  liable  in  dry  seasons  to 
sufter  from  the  attacks  of  one  of  the  Tetti- 
goniada-  or  Leaf  Hoppers.  These  little 
insects  commence  their  attacks  in  June,  and 
continue  through  July  and  August,  till  the 
vines  or  stalks,  and  the  pods,  become  shri- 
velled and  worthless.  He  calls  this  species 
(Tettigonia  Fab«.) 

The  pea  weevil  (Bruchus  Pisi)  is  well 
known  in  tliis  coxuitry,  and  indeed  is  said  by 
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some  writers  to  have  originated  here,  and  to 
have  been  carried  hence  to  Europe.  Its 
attjieks  are  almost  universal,  and  it  is  very 
seldom  that  a  parcel  of  peas  can  be  found 
without  them. 

3993.  On  the  Weaning  of  Lambs,  &.c. 
Ewe  milk  cheeses  are  almost  unknown  among 
us,  and  so,  in  my  experience  at  least,  are  all 
of  the  precautions  in  n)ilking  tiie  ewes  daily, 
for  a  time  after  the  lambs  are  removed.  In 
using  tobacco  water  for  driving  away  ticks, 
as  I  have  before  recommended,  the  lambs 
should  be  dipped  in  an  oblong  narrow  trough, 
three  or  four  feet  in  depth,  and  having  on  one 
side  an  inclined  grating  with  a  board  under  it. 
The  dipped  lamb  is  laid  on  this  grating,  and 
its  wool  [iressed  with  the  hand  ;  the  water  is 
tiius  squeezed  out,  and,  fiilling  through  the 
grating  upon  the  board,  runs  back  into  the 
trough,  if  the  lambs  are  dipped  every  year, 
tliis  remedy  is  said  to  be  completely  effectual 
in  banishing  ticks  from  the  fiock.  Five  or 
six  pounds  of  the  cheapest  plug  tobacco,  or 
excn  of  the  steins,  will  make  a  decoction  suf- 
ficient for  100  Iambs. 

4015.  On  the  Marking  of  Sheep.  It  is 
common  to  mark  each  sheep  with  the  owner's 
stamp  as  soon  as  it  leaves  the  hands  of  the 
shearer.  If  a  hot  pigment  is  used,  it  is  kept 
ready  at  the  exircmity  of  tlie  iioor  by  which 
the  sheep  pass  out.  A  mixture  of  tar  and 
lampblack  is  much  employed,  and  forms  an 
exceedingly  durable  mark,  but  is  only  removed 
from  the  wool^it  the  factory  with  great  ditii- 
culty  :  hence  the  manufacturer  prefers  to  have 
oil  and  turpentine  substituted  for  the  tar. 
The  mark  is  made  either  on  the  side  or  the 
rump,  and  it  is  customary  to  mark  ewes  and 
wethers  on  different  sides. 

There  are  many  ingenious  systems  of  eat* 
marking  in  vogue  among  large  owners,  but 
it  does  not  seem  proper  to  occupy  space  here 
by  undertaking  their  description. 

4023.  The  farmers  of  New  England,  as  a 
class,  are  certainly  not  liable  to  the  imputa- 
tion here  cast  upon  the  Scotch  farmers,  of  a 
lack  of  skill  in  haymaking.  If  there  is  any 
branch  of  their  profession  that  they  under- 
stand well,  it  is  this.  I  have  nowhere  .seen 
so  much  hay  of  a  uniformly  first  rate  quality 
as  in  some  districts  of  New  England. 

In  many  parts  of  the  State  of  New  York 
they  allow  the  grass  to  become  almost  dead 
ripe,  so  that  in  fine  weather  they  can  often 
.ut  it  and  carry  it  to  the  barn  on  the  same 
lay.  This  is  doubtless  a  saving  of  labor, 
l>ut  it  is  more  than  balanced  by  the  loss  of 
quality  in  the  hay. 

During  the  ripening  of  grass,  a  very  large 
portion  of  the  sugar,  and  other  kindred  bodies 
which  the  green  stalks  contain,  is  converted 
into  dry  woody  fibre  ;  at  the  same  time,  the 
fatty  matters  and  nitrogenous  substances,  for 
the  most  part,  go  into  the  seeds.    A  large 


proportion  of  these  seeds,  and  of  the  leaves 
also,  is  shaken  off  in  the  process  of  curing 
and  transportation ;  so  that,  with  clover  hay 
in  p-'irticular,  little  else  finally  remains  than  a 
bundle  of  dried,  indigestible,  stick-like  stalks. 
I  am  aware  that  in  some  districts  farmers  say 
that  they  are  driven  to  this  practice  by  the 
pressure  of  their  grain  harvest,  which  will  not 
allow  them  time  to  cut  their  hay  earlier.  It 
seems  to  me  that,  by  a  little  management  and 
foresight,  they  might  in  some  way  contrive 
to  obviate  this  difficulty,  and  so  get  hay  of 
vastly  improved  quality. 

The  cutting  of  the  first  crop  of  hay  is 
almost  entirely  done  in  the  months  of  July 
and  August.  The  usual  custom  is  to  com- 
mence cutting  in  the  morning,  with  all  hands 
that  are  capable  of  wielding  a  scythe.  Two 
or  three  boys  follow  the  mowers,  shaking  the 
grass  out  of  the  swathes.  When  a.s  much 
grass  is  cut  as  the  company  can  take  care  of, 
the  scythes  are  laid  aside,  and  all  join  in 
spreading  from  the  swathes  any  that  may  still 
remain.  When  this  is  done,  it  is  usually  time 
for  lunch  under  some  shady  tree.  All  of  the 
hay  is  then  turned  before  dinner  with  forks 
or  rakes.  After  dinner  it  is  turned  again, 
and  by  three  o'clock  rakin;z  should  begin.  It 
is  a  great  secret  in  haymaking  to  have  the 
hay  all  raked  in  winrows  and  cocked  before 
the  dew  begins  to  fall,  which  is  soon  after 
four  o'clock.  If  put  up  warm  and  entirely 
dry,  it  cures  in  the  cock  during  the  night,  and 
once  turning  in  the  morning  after  opening 
will,  unless  it  has  been  very  green  when  cut, 
render  it  fit  for  the  barn.  If,  on  the  contrary, 
it  has  been  damp  in  the  cock,  a  much  longer 
time  is  required  for  drying  on  the  next  day; 
and  if  rain  comes  on,  it  is  far  more  likely  to 
injure  by  standing. 

The  raking  was  formerly  all  done  by  hand, 
and  is  still  in  many  secluded  districts ;  but  ob 
most  farms  we  now  appreciate  that  invaluable 
implement,  the  horse  rake.  Some  rakes,  much 
like  Fig.  343,  or  modifications  of  the  same 
form,  have  been  introduced  ;  but  the  most 
common,  and,  as  it  seems  to  me,  most  advan- 
tageous form,  is  the  ordinary  revolving  rake, 
Fig.  351.  It  is  firm  in  all  of  its  parts,  not 
liable  to  break,  easily  worked,  and  very  rapid 
in  its  operation.  One  horse  and  a  man  keep 
from  six  to  ten  men  in  active  employment  at 
cocking  and  raking  between  the  cocks.  The 
cross  beam  of  the  revolving  rake  being  smooth, 
slides  over  the  ground  with  great  ease,  so  that 
the  work  is  not  hard  upon  the  horse.  It  is  a 
great  resource  when  threatened  by  the  sudden 
coming  up  of  a  shower,  and  the  farmer  who 
has  one  is  able  to  proceed  with  confidence  in 
the  execution  of  far  more  work  than  he  would 
otherwise  dare  to  undertake. 

I  am  astonished  to  see  from  the  directions 
given  in  paragraphs  4051  to  4058,  that,  in 
some  parts  of  Great  Britain  at  least,  they  have 
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not  as  yet  bcpun  to  understand  the  capabili- 
ties and  Uie  true  usefulness  of  this  imple- 
ment. If  they  had  done  so,  we  should  never 
have  been  presented  with  such  a  plate  as  Fig. 
347,  where  all  hands  are  seen  pushing  the  hay 
together  with  forks;  while  the  horse  rake 
seems  to  be  considered  at  the  top  of  its  capa- 
city in  raking  between  the  winrows,  as  in 
Fig.  348.  Its  great  value  to  us  in  siiving  labor, 
consists  in  its  power  to  rake  the  hay  very 
rapidly  into  winrows. 

The  iiay  tedding  machine,  Fig.  342,  is 
scarcely  known  in  this  country.  I  remember 
W  seeing  one  several  years  ago  in  an  old  out-build- 
ing, where  it  had  been  laid  a.side  as  useless, 
but  know  little  of  its  operation.  My  im- 
pression is,  that  it  is  not  adapted  for  our 
purposes,  and  would  not  do  the  work  with 
sufticient  rapidity. 

On  the  morning  of  the  second  day,  the 
mowers  do  less  work  than  on  the  first, 
because  they  have  that  which  was  mown  on 
the  day  before  to  shake  out  of  the  cocks,  to 
turn  once  or  twice,  and  in  the  afternoon  to 
carry  to  the  barns.  There  is  thus  always  a 
certain  number  of  loads  to  carry  away,  and  a 
certain  nninber  to  cock.  After  a  few  days  it 
is  discovered  how  much  the  force  can  manage, 
and  all  goes  on  regularly. 

The  chief  points  to  be  observed  in  the 
making  of  hay  arc  the.se  : — 

1.  To  cut  the  grass  while  a  considerable 
portion  of  it  is  yet  in  flower. 

2.  To  cut  no  more  than  can  be  properly 
attended  to. 

3.  To  commence  the  shaking  out  of  the 
partially  dry  hay  as  soon  as  the  dew  is  suffi- 
ciently dried  oft' the  ground. 

4.  To  bi"  .active  in  turning  during  the  middle 
of  the  day,  and  to  do  it  ihunmghly,  leaving  no 
locks  unshaken.  When  the  hay  is  nearly 
nftde,  little  shaking  is  necessary  ;  but  when 
green  it  should  be  well  shaken,  and  made  to 
lie  .as  evenly  as  possible. 

5.  To  commence  the  raking  in  good  time, 
80  that  the  cocks  shall  be  put  up  before  the 
hay  begins  to  feel  damp  and  flexible  in  the 
hand. 

If  the  carting  and  cocking  be  finished  before 
night,  the  men  will  have  leisure  to  grind  their 
scythes  for  the  next  day's  work,  and  often  to 
do  some  mowing.  The  grass  that  is  cut  at 
this  time  is,  of  course,  not  shaken  out,  but 
lies  in  the  swathe  till  morning. 

I  have  thus  described  the  common  mode  of 
cutting  grass,  and  of  haymaking.  Some 
farmers  are  now  adopting  a  plan  more  nearly 
resembling  the  English.  In  place  of  employ- 
ing all  of  their  hands  at  mowing,  they  engage 
one,  two,  three,  or  more,  acconling  to  the 
scale  (if  their  operations,  to  cut  the  whole  of 
the  grass  at  so  much  per  acre.  These  men 
keep  on  ste.idiiy  at  their  cutting,  and  a  sufti- 
cient number  of  other  hands  take  charsre  of 


the  haymaking  and  carting.  Two  or  three 
men,  working  constantly  in  this  way,  will  cut 
enough  grass  to  enipluy  seveml  times  their 
number  of  haymakers. 

If  bad  weather  occurs  for  days  in  succes- 
sion, it  is  a  part  of  the  agreement  that  the 
mowers  shall  stop  until  it  clears.  There  is 
always  hoeing  enough  at  this  season  to  em- 
ploy them,  when  the  weather  is  such  as  to 
admit  of  ouUdoor  work. 

In  managing  on  such  a  system,  some  caU 
culation  is  required  to  apportion  Uie  force 
rightly;  so  that  the  mowers  shall  not  be  able 
in  good  weather  to  overwhelm  the  haymakers, 
and,  on  the  other  hand,  that  the  latter  shall 
have  an  abundance  of  work.  When  so  con- 
ducted, it  is  without  doubt  a  most  agreeable 
and  economical  plan.  I  have  known  instances 
where,  by  the  adoption  of  this  method,  the 
whole  cost  of  cutting,  making,  and  storing, 
was  but  from  $2  to  ^2.50  per  ton. 

Owing  to  an  alm<jst  universal  preference 
for  large  barns  and  barracks  for  storing 
crops,  stacks  are  comparatively  rare,  and  are 
hence,  from  want  of  practice  in  their  make, 
very  different  from  the  neat  ones  that  are 
made  in  England.  There,  where  such  direc- 
tions as  those  given  under  this  he4id  are  fol- 
lowed, stacks  are  put  up  in  such  a  way  as  to 
resist  the  effects  of  storms  and  wet  weather 
most  perfectly.  When  a  haystack  is  cut 
down,  it  is  seen  that  the  rain  has  not  pene- 
trated in  any  direction  more  than  a  few  inches 
from  the  surface.  So  also  with  grain:  it 
keeps  in  these  stacks  for  years,  if  necessary ; 
only  being  liable  to  the  attacks  of  vermin, 
which  are  perhaps  still  more  destructive  in  a 
barn.  The  fa-^ihion  so  commonly  followed  in 
Scotland  of  placing  the  stacks  upon  stands 
supported  by  pillars,  thus  cutting  off  all  access 
to  rats  and  mice,  seems  to  be  an  efTectual 
remedy  against  iheir  attiicks. 

Our  farmers  would  do  well  to  study  these 
directions,  so  that  in  ca.se  of  necessity  they 
may  know  how  to  build  stacks  that  shall  be 
at  the  same  time  handsome  and  weather- 
proof. 

4042.  I  am  not  aware  that  rick  cloths,  such 
.as  those  shown  in  Fig.  346,  have  ever  been 
u.sed  in  this  country- ;  and  as  most  of  our  hay 
is  stored  in  barns,  they  are  not  likely  at  pre- 
sent to  be  necessjiry.  A  cheap  barrack  could 
almost  be  put  up  for  the  price  of  one  of  them. 
I  have  often  thought,  however,  that  a  cloth 
of  smaller  dimension.^,  an  old  s;iil  perhaps,  or 
some  cheap  India  rubber  cloth,  might  be  use 
ful  for  covering  a  load  of  hay  from  a  suddei 
shower,  or  covering  a  large  heap  in  the  field 
It  often  happens  that  a  load  of  dry  hay  is 
overtaken  before  it  can  possibly  be  driven  to 
the  barn,  or  that  several  loads  are  caught  in 
the  liekl.  either  quite  dry  or  very  nc-irly  so. 
If  such  hay  is  thoroughly  wetted,  its  value  is 
greatly  deteriorated.     If  it  could  be  hastily 
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raked  by  the  horse  rake,  and  then  thrown 
into  large  heaps,  to  be  covered  by  a  few  of 
these  cloths,  made  of  small  sizes  for  the  pur- 
pose, a  great  saving  miglit  be  effected,  and 
this  usually  several  times  in  the  course  of 
each  season. 

The  hay  hand  rakes.  Figs.  344  and  345, 
are  seen  to  be  very  clumsy  implements  when 
compared  with  those  made  by  our  own 
mechanics.  Our  rakes  are  lighter,  wider, 
more  effective,  and  at  tlie  same  time  suffi- 
ciently strong  for  all  proper  uses.  A  large 
hand  rake,  first  used,  as  I  am  told,  in  the 
south  of  England,  has  been  introduced  within 
a  few  years,  and  has  met  with  \ery  general 
approbation  in  the  New  England  States,  and 
wherever  it  has  become  known.  The  form 
and  general  efficiency  of  this  rake  have  been 
greatly  improved  since  its  first  appearance 
here.  The  head  is  about  five  feet  in  lengtli, 
and  the  teeth  eight  or  ten  inches.  The 
handles  enter  the  head  in  the  same  style  as 
shown  in  Fig.  344,  but  are  of  course  larger, 
and  are  somewhat  bowed  upwards  for  conve- 
nience in  drawing.  It  is  especially  efficient 
in  raking  after  a  cart  while  loading,  and  also 
in  cleaning  up  the  scatterings  among  hay- 
cocks. In  such  situations  a  man  or  boy, 
drawing  one  of  these,  is  able,  with  great  ease 
to  himself,  to  do  the  work  of  two  or  three 
using  the  ordinary  hand  rakes.  They  are 
also  useful  in  raking  a  grain  stubble  after  the 
stooks  have  been  carted. 

4080.  The  mode  of  attaching  the  beater  to 
the  flail,  explained  here,  and  represented  by 
Fig.  350,  is,  as  it  seems  to  me,  very  inferior 
to  our  way  of  placing  a  cap  on  the  head  of 
the  handle,  which  plays  freely  around  it,  and 
only  requires  a  simple  thong  passed  through 
the  bow  of  the  cap  to  effect  a  secure  ftisten- 
ing.  This  is  a  light,  handsome  mode  of 
fastening,  and  is  quite  as  durable  as  any 
other  that  I  have  seen.  Flails  are  still  almost 
universally  employed  in  the  New  England 
States ;  but  at  the  west,  and  in  many  of  the 
middle  states,  they  have  gone  almost  out  of 
date,  except  that  they  may  be  occasionally 
seen  in  play  for  some  particular  purpose,  as 
the  threshing  of  grass  seed,  or  a  small  sample 
of  seed  grain. 

4089.  On  the  Summer  Culture  of  Wheat. 
But  a  short  time  has  elapsed  since  the  idea 
of  hoeing  wheat,  or  any  other  grain  crop 
except  corn,  was  received  in  this  country 
with  perfect  derision  ;  now,  however,  fixrmers 
begin  to  appreciate  the  evil  of  weedy  grain 
fields  better  than  they  once  did,  and,  since 
the  introduction  of  the  drill  machines,  some 
enterprising  individuals  have  really  begun  to 
consider  the  expediency  of  adopting  the  horse 
hoe  also.  I  have  no  doubt  but  we  shall  see 
it  in  operation  on  some  farms  before  a  long 
period  of  time.  Such  an  implement  as  Fig. 
353  might  be  made  cheaply  in  this  country, 


and  has  a  very  efficient  look.  Many  farmers 
have  tried  hand  weeding  for  particular  weeds, 
and  with  good  success.  A  weed  hook,  like 
Fig.  352,  is  well  adapted  for  this  purpose, 
and  I  have  seen  a  straight  chisel  used  to  good 
effect. 

That  this  proposition,  as  to  the  necessity 
of  weeding  grain,  is  not  ridiculous,  can  be 
easily  ascertained,  and  in  a  manner  to  satisfy 
even  the  incredulous.  Let  any  person  take 
the  trouble  to  look  over  such  fields  of  grain 
as  lie  nearest  to  his  residence  ;  the  charlock, 
the  thistle,  the  yellowdock,  the  wild  parsnip, 
and  many  other  weeds,  will  be  found  abun- 
dant in  most  situations;  while  in  some  sec- 
tions the  Canada  thistle  monopolizes  a  lion's 
share,  rendering  it  nearly  impossible  to  bind 
the  grain. 

Now,  in  the  first  place,  a  great  part  of  these 
pests  might  be  exterminated  by  more  care  in 
ploughing,  harrowing,  and  clearing  the  land  ; 
and,  in  the  second  place,  by  caution  in  apply- 
ing any  description  of  manure  in  which  large 
quantities  of  undecomposed  seeds  might 
remain. 

Many  weeds  may  be  exterminated  quite 
readily  by  sending  boys  into  a  field,  armed 
with  such  implements  as  were  mentioned 
above.  If  stimulated  by  an  offer  of  so  much 
per  thousand,  and  their  ambition  excited, 
there  would  be  no  fear  of  idling.  Few 
farmers  have  any  idea  as  to  the  extent  of 
ground  that  is  occupied  by  weeds.  I  remem- 
ber the  case  of  a  ten  acre  field,  in  which  the 
wild  parsnip  became  rather  abundant.  A 
casual  observer  would  have  said  that  there 
might  perhaps  be  from  200  to  300  in  the 
whole  field.  The  crowns  of  the  roots  were 
cut  off  by  a  straight  chisel,  and  the  tops 
counted.  There  were  actually  rather  more 
than  1200  of  them.  If  these  could  have  been 
all  collected,  and  shown  growing  in  one  plan- 
tation, no  f;irnier  would  have  questioned  the 
expediency  of  eradicating  the  whole ;  and 
yet,  growing  singly  about  the  field,  they  were 
larger,  and  occupied  individually  more  room, 
than  had  they  been  close  together. 

It  is  always  to  be  borne  in  mind  that,  when 
weeds  are  thoroughly  rooted  out,  a  compara- 
tively small  amount  of  labor  afterwards  will 
keep  them  down.  The  farmer  whose  fields 
are  infested,  whose  crops  are  almost  smothered 
in  weeds,  looks  upon  the  work  of  exterminat- 
ing them  as  entirely  beyond  his  means ;  he 
wishes  that  they  were  away,  and  still  cannot 
quite  muster  courage  enough  to  attack  them. 
But  if  he  only  commences  clearing  each  field 
thoroughly,  taking  care  not  to  stock  it  again 
by  impure  seed  or  foul  manures,  he  will  soon 
find  the  labor  decreasing.  After  the  business 
is  accomplished,  little  more  than  vigilance  is 
necessary  to  keep  down  the  first  stragglers 
that  appear.  A  year  or  two  of  neglect  will 
soon  renew  the  old  difficulties.     I  have  seen 
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larjye  farms  in  England  ami  Scotland  where 
weeds  were  scarci-ly  to  be  found  at  all,  and 
some  fow  in  our  own  country  that  also 
approached  to  this  condition.  The  amount 
of  labor  required  to  keep  such  farms  clean  is 
not  by  any  means  equal  to  that  expended  on 
other  farms,  in  vainly  struggling  against 
weeds  which  have  obtained  such  an  ascend- 
ency as  to  threaten  the  existence  of  every- 
thing else.  It  is  now  ten  years  since  the 
field  which  I  mentioned  above  was  thoroughly 
cleared  of  wild  parsnips,  and  to  this  day  they 
have  not  reappeared  in  any  number.  A  single 
one  occasionally  shows  itself,  but  is  pulled  up 
at  once. 

On  our  ploughed  land  the  most  obnoxious 
weeds  are  the  Couch  grass  (Triticum  rcpens), 
the  Knot  grass  (Arriienatherum  arenaceum), 
and  the  annual  meadow  grass.  The  leek,  or 
wild  onion,  is  excessively  troublesome  on 
certain  light  soils.  We  have,  in  short,  im- 
ported nearly  or  quite  all  of  the  worst  foreign 
weeds,  and  have  reinforced  them  by  various 
specimens  of  native  growth,  such,  for  instance, 
as  the  Canada  thistle  (Cirsium  arvense),  which 
hold  their  ground,  as  natives  should,  even 
more  obstinately  than  the  foreigners. 

Our  roads  are  too  often  nurseries  for  weeds, 
and  frustrate  all  attempts  at  clearing  the 
adjacent  fields.  Every  farmer  who  means  to 
be  entirely  triumphant,  must  see  that  this 
source  of  supply  is  cut  off.  The  weeds 
around  the  margins  of  fields,  in  the  angles  of 
fences,  and  in  the  sides  of  ditcher,  should  also 
be  carefully  kept  down. 

There  are  in  many  places  laws  intended  to 
enforce  the  cutting  of  weeds  by  the  roa*l- 
sides,  but  they  are  too  generally  allowed  to 
become  a  mere  dead  letter. 

Daisies  can  be  driven  out  by  enriching 
meadow  land,  and  even  the  Canada  thistle 
will  yield  to  an  obstinate  course  of  cutting. 
It  must  not  be  left  long  at  a  time,  but  kept 
cut,  so  that  it  may  never  have  an  opportunity 
to  gain  strength. 

4107.  Above  .ill  of  the  insects  wnich  have 
been  noted  for  their  ravages  upon  he  wheat 
crop,  the  Hessian  fly  ((Jecidomia  destructor) 
stands  pre-eminent  in  tliis  country.  It  belongs 
to  the  same  genus  as  the  Bri'ifeh  wheat  fly, 
or  wheat  midge  (Cecidomia  tritici). 

Our  naturalists  are,  I  believe,  now  all  agreed 
in  considering  this  insect  to  be  of  European 
origin.  The  popular,  and  probably  correct 
belief  is,  that  it  was  brought  hither  in  some 
straw  by  the  Hessian  troops  who  landed  on 
Long  Island  in  the  sununer  of  1776.  From 
wliat  we  now  know  of  the  habits  of  this 
insject,  this  was  the  only  period  of  the  year 
when  it  could  have  been  conveyed  across  the 
Atlantic.  It  appeared  almost  immediately 
after  this  time  on  Long  Island,  and  gradually 
spread  itself  over  the  country-,  advancintj  at 
the  rate  of  about  thirty  miles  in  a  year.    Like 


all  other  insect  ravafijers,  it  has  occasionally 
seemed  to  disappear  almost  entirely,  and  then 
has  returned  with  new  vigor,  and  in  increased 
numbers. 

There  are  two  broods  or  generations  in 
each  year ;  one  in  the  spring,  and  the  other 
in  the  autumn.  It  seems  doubtful  if  the  eggs 
are  laid  on  the  grain  at  all  ;  there  appears, 
however,  to  be  a  certainty  that  a  great  por- 
tion, if  not  the  whole,  are  laid  in  the  longi- 
tudinal cavities  of  the  leaves,  while  the  plant 
is  still  quite  young. 

When  the  maggots  are  hatched,  which  is 
in  about  tsvelve  to  sixteen  days,  they  crawl 
down  the  leaf,  and  work  their  way  between 
it  and  the  stalk,  until  they  reach  the  first  joint ; 
here  they  fix  themselves,  and  appear  to  live 
by  sucking  the  juices  of  the  plant,  until  they 
arc  ready  to  go  through  their  transformation 
int<j  the  pupa  state.  In  this  state  they  have 
been  likened  to  flaxseed. 

The  insect  remains  thus  during  winter,  and 
comes  out  in  its  perfect  form  in  April  and 
May.  It  then  lays  its  eggs  upon  the  spring 
sown  wheat,  and  such  of  the  autumn  sown 
as  may  have  escaped  in  the  preceding  year. 
Some  observers  insist  that  the  fly  does 
actually  lay  its  eggs  on  the  grain,  and  that 
the  maggot  is  therefore  obliged  to  crawl 
down,  either  in  the  interior  or  on  the  exterior 
of  the  stalk.  This  may  be  so,  hut  numerous 
accurate  investigations  have  established  the 
fiu't  that  the  eggs  arc  also  hud  on  the  leaf. 
If  they  are  laid  on  the  grain  as  well,  we  see 
how  remarkably  nature  has  provided  for  tlie 
conliiiunnee  of  this  species. 

There  are  certain  varieties  of  wheat  that 
have  been  found  competent,  under  almost  all 
cir.'umstances,  to  resist  the  attacks  of  this 
insect  pest.  Some  of  the  best  of  them  are 
the  Underhill,  the  Spelter,  the  China,  the 
Mediterranean,  and  the  White  Flint.  These 
are  generally  strong,  hardy  kinds,  and  manur- 
ing higidy  is  found  to  be  an  assistmt  pre- 
ventive, the  i»!ant  making  such  a  vigorous 
growth  as  to  overcome  the  ass-aults  of  its 
enemies*.  Feeding  oil"  the  wheat  fields  during 
autumn  and  spring,  with  cattle  and  sheep, 
greatly  reduces  the  number  of  the  fly.  Late 
sowing  avoids  the  autumnal  deposit  of  eggs, 
but,  unless  this  sowing  be  deep,  exposes  the 
plant  to  winter  kill.  Burning  the  stubble 
immediately  after  harvest,  and  then  plough- 
ing and  harrowing  the  land,  destroy  great 
numbers.  As  the  eggs  are  laid  to  a  consi- 
derable extent  upon  barley  and  rye  also,  these 
crops  should  be  treated  in  the  same  way  as 
wheat.  Such  is  the  substance  of  the  remarks 
made  upon  this  subject  by  our  most  eminent 
naturalists. 

There  are  scvcml  parasites  especially  de- 
voted to  the  destruction  of  the  Hessian  flv. 
The  chief  of  these  is  a  small  four-winged  fly 
(Eurotyma  destructor).     This  insect  lays  its 
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eggs  in  the  pupa,  when  it  is  in  the  flaxseed 
state. 

There  is  an  insect,  resembling  in  its  habits 
the  Hessian  fly,  which  attacl^s  barley,  and  it 
also  has  its  four-winged  parasite.  The  wheat 
fly,  wliich  has  occasionally  been  quite  destruc- 
tive ill  various  parts  of  the  country,  is  pro- 
bably none  other  than  the  Englisli  wheat  fly 
(Cecidomia  tritici).  Its  habits  and  described 
appearance  agree  witii  those  given  by  English 
naturalists.  It  is  advised  to  cease  for  a  year 
or  two  from  autumn  sowing  where  these 
insects  abound,  and  to  sow  very  late  in  the 
spring.  Fumigating  the  fields  with  sulphur 
has  been  tried,  and  also  strewing  newly  slaked 
lime,  or  wood  ashes  (unleached),  over  the  wet 
plants.  Both  of  tiiese  methods  are  said  to 
have  been  successful. 

Tliere  is  a  wheat  worm,  or  wheat  cater- 
pillar, which  has  occasionally  committed  great 
ravages,  but  we  are  not  yet  well  acquainted 
with  its  character  and  habits.  From  the 
descriptions,  it  is  a  true  caterpillar,  and  makes 
its  depredations  on  the  grain  rather  than  on 
the  straw. 

The  grain  weevil  of  Europe  (Calandra 
granaria)  has  also  been  imported  into  this 
country,  and  has  occasionally  been  very 
destructive.  It  has,  however,  been  checked, 
and  is  not  much  dreaded  now. 

Kiln  drying  the  wheat,  or  other  grain 
attacked,  is  an  etFectual  remedy.  Another 
species  of  this  weevil,  differing  but  little  from 
the  above  except  in  color,  is  found  in  the 
State  of  New  York.  It  is  black,  and  is  said 
by  Dr.  Harris  to  be  the  Calandra  remotepunc- 
tata  of  Schonherr.  The  larvae  of  the  grain 
moth  (Tinea  granella)  are  still  more  injurious 
to  grain.  Kiln  drying  and  good  ventilation, 
with  frequent  stirring  of  the  heaps,  will  in  a 
few  years  banish  these  pests  from  the  granary. 

4116  and  4117.  All  of  our  grains  are  more 
or  less  liable  to  rust  and  smut  of  the  same 
description  as  that  which  appears  in  Great 
Britain.  Even  Indian  corn  is  occasionally 
somewhat  aflTected  by  a  species  of  smut.  It 
is  seldom,  however,  so  prevalent  as  to  make 
any  material  ditference  in  the  crop. 

With  regard  to  the  idea  that  barberry 
bushes  cause  smut  or  mildew,  as  alluded  to 
in  par.  4115,  I  have  seen  an  instance  noticed, 
where  a  farmer  placed  a  barberry  bush  in  the 
centre  of  his  field  of  wheat.  "It  flourished 
lu.xuriantly,  as  did  the  wheat  in  its  immediate 
vicinity :  the  heads  of  wheat  even  grew  up 
through  the  bush,  without  being  in  any  degree 
affected. 

4148.  The  remarks  in  this  and  succeeding 
paragraphs,  relative  to  the  summer  culture  of 
potatoes,  and  to  the  various  remedies,  or 
supposed  remedies,  against  disease,  are  well 
worthy  of  attention,  as  are  also  the  top  dress- 
ings mentioned  in  par.  4152.  The  increase 
of  crop  caused  by  taking  oflF  the  blossoms  is, 
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I  suppose,  to  be  attributed  to  the  natural 
tendency  of  every  plant  to  grow  until  it  has 
produced  and  ripened  its  seed.  During  the 
period  in  which  this  is  retarded  by  artificial 
means,  the  tubes  continue  to  increase,  and 
the  tops,  which  would  otherwise  have  withered, 
remain  green  to  the  close  of  the  season,  as 
mentioned  by  Prof  Johnston  in  par.  4154. 

The  potatoe  vine  is  attacked  by  a  variety  of 
enemies.  One  of  the  chief  is  the  large  green 
caterpillar  of  a  Sphinx  moth  (Sphinx  quinque- 
maculatus).  This  caterpillar  is  also  found  on 
the  vine  of  the  tomato.  The  three  lined  leaf 
beetle  (Crioceris  trilineata)  preys  upon  the 
potatoe  vine.  It  appears  in  June,  and  some- 
times destroys  nearly  all  of  the  leaves. 

Cucumbers,  melons,  and  squashes,  are 
exceedingly  infested  by  tlie  striped  bug,  or 
cucumber  bug  (Galeruca  vittata),  a  small 
yellow  insect,  with  a  black  head,  and  a  black 
stripe  on  each  wing  cover.  A  great  number 
of  applications  upon  the  leaves  have  been 
recommended  ;  plaster  of  Paris,  sulphur, 
Scotch  snuff,  powdered  soot,  &,c.,  «fec.  The 
only  effectual  preservative  seems  to  be,  to 
surround  the  young  plants  with  a  light 
wooden  frame,  having  millinet  or  gauze 
stretched  across  its  top. 

Indian  corn  generally  enjoys  a  remarkable 
exemption  from  the  attacks  of  insects.  Its 
chief  enemy  is  the  cut  worm,  belonging  to 
some  moth  of  the  family  Agrotididaj.  This 
worm  destroys  the  young  plant  when  it  is 
yet  but  a  few  inches  in  height.  It  has  the 
same  habits  as  those  of  the  same  family  in 
Europe.  When  going  over  a  field  of  corn  in 
the  morning,  drooping  stalks  betray  where 
the  enemy  has  been,  and  he  may  always  be 
found  within  a  few  inches,  either  just  under 
the  surface,  or  secreted  beneath  a  small  stone 
or  stick.  By  following  up  a  careful  search 
of  this  kind  for  a  week  or  two,  without  inter- 
mission, this  worm  may  be  effectually  checked, 
if  not  exterminated.  A  seed  should  be  dropped 
wherever  a  shoot  has  been  destroyed,  unless 
there  are  already  enough  left  in  tlie  hill. 
Other  varieties  of  the  cut  worm  attack  cab- 
bages, tomatoes,  &c. 

I  have  already  mentioned  Dr.  Harris,  of 
Harvard  College,  and  cannot  leave  the  subject 
of  insects  without  again  expressing  my  appre- 
ciation of  his  labors  in  this  field.  Mr.  E.  C. 
Herrick,  of  Yale  College,  and  Dr.  Fitch,  of 
New  York,  have  also  been  eminent  observers ; 
and  my  information  in  this  department  is 
chiefly  drawn  from  the  writings  of  these  three 
gentlemen. 

4164.  On  Summer  Fallows  Soils  which 
are  too  stiff  for  the  successful  cultivation  of 
green  crops  are  comparatively  rare  in  this 
country.  We  much  more  frequently  find 
those  that  are  rather  light  for  this  purpose. 
With  these  soils  the  difficulty  generally  lies 
not  only  in  their  physical  state,  but  also  in  a 
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real  scarcity  of  vegetible  matter.  Summer 
fallowiiifT  of  such  soils  would  clearly  be 
injurious,  as  it  would  tend  to  lessen  the 
already  too  small  amount  of  organic  matter 
whicli  they  possess. 

The  stilTcst  soils  are  therefore,  as  Mr. 
Stephens  observes,  most  j)roper  for  naked 
fallows ;  but  even  on  these,  as  I  conceive, 
they  should  only  be  employed  when  green 
crops  fail.  There  are,  of  coarse,  exceptions 
to  this  remark :  as,  for  instance,  when  it  is 
desired  to  banish  some  troublesome  weed 
liiat  cannot  be  extirpated  by  any  ordinary 
means.  It  is  not  customary,  however,  to 
follow  up  the  business  with  such  persever- 
ance and  energy  as  is  recommended  by  Mr. 
Stephens. 

Picking  off  the  weeds  by  hand  would  in 
most  cases  be  too  expensive,  but  they  might 
always  be  raked  together,  and  carried  to  the 
compost  heap.  Many  farmers  fail  to  obtain 
the  best  possible  effect  of  a  naked  fallov.- 
owing  to  a  lack  of  perseverance.  They  com- 
mence well  in  the  early  part  of  the  season, 
and  go  through  the  first  ploughing  with  zeal 
and  promptitude.  But  after  harvest  begins 
they  are  hard  pushed  with  other  work,  and 
find  it  difficult  to  do  more  than  keep  the 
irrowing  crops  clean.  Tlie  consequence  is, 
that  in  the  autumn  a  heavy  crop  of  weeds 
often  finds  time  to  deposit  its  seed,  rendering 
useless  the  labor  performed  in  tJje  early  part 
of  the  season. 

Of  the  clod  crushers  mentioned  here  little 
is  known  in  this  country.  On  stiff  soils  they 
would  doubtless  be  found  valuable. 

Spade  husbandry,  as  yet  rare  in  England 
and  Scotland,  may  be  considered  as  unknown 
among  us.  The  expense  of  lahor,  and  the 
low  price  of  land,  render  it  inadmissible  at 
present,  excepting  perhaps  in  market  gardens, 
and  farms  very  near  to  cities.  It  is  without 
question  more  perfect  than  any  other  method 
of  pulverizing  the  soil  to  a  uniform  depth, 
and  its  results  cannot  fail  to  be  beneficial  in 
all  situations  where  it  will  pay. 

4191.  On  the  making  of  Butter  and  Cheese. 
In  this  branch  of  agricultural  operations  there 
has  probably  been  a  greater  improvement 
within  the  last  few  years  than  in  almost  any 
other.  There  is  no  doubt  that  a  superior 
quality  of  stock  has  had  some  influence,  but 
still  more  has  been  done  by  animated  compe- 
tition, and  by  the  .steadily  increasing  demand 
for  a  really  good  article.  We  can  now  show 
butter  in  our  principnl  markets,  and  at  many 
of  our  county  fairs,  that  will  compare  advan- 
tageously with  the  very  best  foreign  samples. 

As  to  method*  of  manufacture,  their  enu- 
meration would  involve  the  favorite  and  most 
approved  modes  of  England,  Ireland,  Scot- 
land, Holland,  Germany,  and  all  the  civilized 
nations  of  Europe  ;  for  their  representatives 
are  all  here,  and  in  most  cases  preserve,  for  a 


time  at  lca.st,  their  old  habitudes  in  every 
pursuit.  There  are,  however,  some  points 
connected  with  the  making  of  butter  and 
cheese  in  this  country  to  which  it  may  be 
well  to  advert,  in  connexion  with  the  remarks 
of  Mr.  Stephens  upon  this  subjwt, 

4192.  The  situation  of  the  milk-room  is  a 
matter  of  much  importiince.  When  a  suffi- 
cient circulation  of  air  can  be  obtained  to 
prevent  mould,  basement  rooms  are  prefer- 
able, as  there  is  less  difliculty  in  keeping 
them  at  an  equable  temperature.  In  many 
pliices  where  the  situation  admits,  a  spring  is 
made  to  run  through  such  a  room,  furnishing 
at  the  same  time  means  of  cleanliness  and  of 
regulating  the  temperature. 

We  have  accounts  of  processes,  and  samples 
of  manufacture,  from  many  dairies,  which 
show  unsurpassed  skill,  and  there  are  large 
districts  where  the  butter  has  long  been  noted 
for  its  excellence.  Dutchess  Co.  in  New 
York  is  one  instancje,  and  the  neighborhood 
of  Philadelphia  another.  It  has  been  said 
that  the  pastures  and  the  soil  are  of  peculiar 
excellence  in  these  localities,  and  they  very 
probably  may  have  some  influence.  That 
they  are  not  paramount,  however,  is  proved 
by  the  fact  that  butter  is  now  made  of  equally 
fine  quality  in  other  counties,  and  sold  as 
Dutchess  Co.  butter,  for  the  sake  of  the  name. 
Pastures  may  be  enriched  and  improved  by 
sowing  grasses  calculated  to  communicate  a 
pleasant  odor  and  taste  to  the  butter :  the 
sweet-scented  vernal  grass  (anthoxanthum 
odoratum)  is  one  that  has  been  mentioned 
as  valuable  for  this  purpose.  To  the  abun- 
dance of  it  in  the  neighborhood  of  Philadel- 
phia, much  of  the  fine  quality  of  their  butter 
has  been  ascribed.  But  it  must  be  remem- 
bered that  the  best  pastures  and  the  best 
milk-rooms  in  tlie  world  will  not  compensate 
for  a  want  of  skill,  or  for  carelessness  in  the 
making  of  the  butter. 

4191.  Among  all  of  the  milk  dishes  men- 
tioned and  figured  here,  nothing  is  said  of 
our  tin  pans — the  lightest,  cheapest,  and,  on 
the  whole,  the  best,  that  could  have  been 
enumerated  in  the  list.  They  are  not  easily 
broken  or  bent,  are  very  readily  cleaned,  and 
are  not  acted  upon  if  the  milk  sours.  1  do 
not  sec  any  particular  advantage  in  the  fixed 
coolers,  par.  4200.  They  would  bo  very 
expensive,  and  caimot  be  managed  with  so 
much  facility  as  movable  receptacles. 

4201.  Zinc  is  evidently  an  improper  mate- 
rial for  this  purpose,  as  the  most  fatal  conse- 
quences might  result  from  its  use. 

4205.  We  accomplish  this  operation  more 
conveniently  by  a  strainer  on  one  side  of  the 
milk  pail,  through  which  the  milk  is  poured 
into  the  pans. 

4206.  Here  again  we  have  an  advantage, 
as  I  think,  in  the  employment  of  a  tin 
skimmer  in   place   of  earthenware.     It   has 
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a  convenient  handle,  and  is  not  broken  by  a 
fall. 

4212.  The  variety  of  churns  that  have  been 
invented  and  put  in  use  among  us  is  almost 
endless,  and  even  a  list  of  their  names  would 
occupy  several  pages.  In  principle  they,  for 
the  most  part,  resemble  one  or  another  of  the 
four  kinds  here  described  by  Mr.  Stephens. 
Some  of  tlie  later  kinds,  by  a  peculiiu*  con- 
struction of  the  dasher,  mix  atmospheric  air 
very  thoroughly  with  the  milk  or  cream,  and 
thus  separate  the  butter  in  a  few  minutes. 
It  remains  to  be  proved  that  as  good  an 
article  is  produced  by  such  speedy  churning, 
as  by  the  slower  old-fashioned  way.  See 
paragraphs  4222  and  4223. 

4221.  One  point  in  which  a  great  number 
of  our  butter  dairies  fail,  is  a  want  of  thorough 
and  efficient  working  when  making  the  butter. 
For  lack  of  this  it  is  not  firm  and  solid,  but 
incloses  numerous  small  globules  of  butter- 
milk. This  buttermilk  always  contiiins  cast-in 
or  cheesy  matter,  which  soon  decomposes 
when  it  comes  in  contact  with  the  air.  Lactic 
acid  is  almost  immediately  formed  ;  this  acts 
upon  tlie  sugar  of  the  milk  and  the  oily  fat  of 
the  butter,  gradually  promoting  the  formation 
of  butyric,  and  capric  or  caproic  acids ;  these 
are  the  substances  to  which  the  offensive  taste 
and  smell  of  rancid  butter  are  owing.  The 
more  completely,  then,  that  the  butter  is  freed 
from  milk,  the  better  its  quality,  and  the  more 
ease  in  keeping  it  good.  The  testimony  of 
Mr.  Stephens,  relative  to  the  use  of  cold 
water  in  wasliing  the  butter,  agrees  with  that 
of  the  best  dairies  in  this  country.  Water 
can  dissolve  nothing  from  the  butter  that 
ought  to  remain  there,  and  should  be  used 
till  it  comes  off  colorless. 

4227.  Much  of  our  butter  is  greatly  dete- 
riorated in  its  value  by  the  use  of  impure 
salt  in  its  manufacture.  The  Liverpool  blown 
salt,  and  that  from  Salina  and  Syracuse,  is 
often  contaminated  by  the  presence  of  chlo- 
rides of  magnesium  and  calcium.  These 
prevent  the  butter  from  keeping  well,  and 
impart  a  bad  taste.  Some  experienced  dealers 
have  said  that  much  of  the  western  butter  is 
injured  in  this  way,  to  the  extent  of  six  or 
seven  cents  per  pound.  Such  salt  may  be 
purified  in  a  great  degree  by  the  process 
mentioned  in  this  column,  but  it  is  better  to 
obtain  a  pure  article  at  first,  if  possible. 

Firkins,  tubs,  or  casks,  of  wood,  are  used 
for  p  icking  in  preference  to  earthen  jars,  pro- 
bably because  they  bear  transportation  better. 
Sizes  nol  to  contain  more  than  from  30  lbs. 
to  60  lbs.  are  more  salable  than  the  larger 
ones. 

The  precautions  enjoined  by  Mr.  Stephens 
in  paragraphs  4229  and  4230  should  be  rigidly 
observed  in  packing  butter.  Great  care  must 
be  taken  in  the  selection  of  tubs,  or  all  vessels 
of  wood  for  packing.     It  is  necessary  that 


they  be  well  seasoned,  and  made  of  wood  not 
liable  to  communicate  a  bad  taste  to  the 
butter.  White  oak  is  usually  preferred,  as 
less  objectionable  in  these  respects  than 
almost  any  other  kind.  When  butter  is 
intended  to  be  sent  on  long  voyages,  or  into 
a  hot  climate,  it  is  recommended  to  pack 
small  wooden  firkins,  containing  from  20  lbs. 
to  30  lbs.  each,  into  a  tight  hogshead,  and 
then  to  fill  up  the  hogshead  with  strong  brine. 
In  this  situation  the  butter  will  remain  un- 
altered for  a  great  length  of  time.  Packing 
the  firkins  in  the  same  way,  and  filling  in 
with  dry  coarse  salt  in  place  of  brine,  haa 
been  also  tried  with  good  success. 

4231.  In  the  article  of  cheese,  the  American 
farmers  have  inaproved  so  much  within  a  few 
years  that  they  are  now  able  to  compete  in 
the  English  market  with  some  of  their  best 
dairies.  The  dryness  of  this  climate  is  highly 
advantageous  in  curing  cheese,  and  in  the 
west  pasture  scarcely  costs  anything.  We 
have  every  facility,  then,  for  this  branch  of 
productive  agriculture  ;  all  that  we  need  is 
experience  and  care  in  making.  For  want 
of  these  requisites,  whole  shiploads  of  cheese 
have  been  sent  across  the  Atlantic,  which 
turned  out  so  poor  as  scarcely  to  repay  the 
expense  of  freight.  Notwithstanding  all  the 
information  that  has  been  so  widely  spread, 
such  things  still  occur  in  every  year.  I  would 
therefore  advise  all  to  study  attentively  the 
account  of  cheese-making  here  given — an 
account  derived  from  some  of  the  most  reli- 
able sources.  No  one  can  read  it  over  with- 
out at  least  obtaining  many  useful  hints. 

4232.  The  temperature  for  curdling  milk, 
mentioned  by  most  of  the  best  authorities,  is 
from  90  to  95  degrees  of  Fahrenheit,  and 
from  want  of  attention  to  this  point  results 
a  large  portion  of  our  poor  cheese.  Any 
person  can  perceive  the  effect  of  warming  in 
coagulating  milk.  If  a  little  vinegar  or 
muriatic  acid  be  added  to  sweet  milk  when 
quite  cold,  little  perceptible  effect  will  be 
produced  for  a  considerable  lapse  of  time ; 
but  if  another  portion  of  the  same  milk  is 
gently  heated,  and  then  a  small  quantity  of 
either  acid  added,  the  milk  will  instantane- 
ously curdle,  and  become  quite  thick,  so  that 
it  can  be  poured  out  in  large  clots.  I  cannot 
agree  with  Mr.  Stephens  that  the  finsjer  is 
the  best  test  in  ascertaining  the  heat  of  milk 
that  is  to  be  curdled.  However  dexterous  a 
person  may  become  in  this  way  by  practice, 
the  best  will  occasionally  fail ;  but  if  a  ther- 
mometer be  at  hand,  the  most  inexperienced 
can  regulate  the  matter  with  perfect  ease  and 
positive  certainty. 

The  curd  breaker.  Fig.  379,  is  a  useful 
little  implement,  and  might  be  generally 
introduced  in  tin's  country  with  advantage. 
It  is  just  at  this  stage  that  a  large  part  of  our 
cheeses  are  irreparably  injured,  from  want  of 
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dne  care  in  pressing  out  the  whey,  and  sepa- 
patino'  as  thoroughly  as  possible  the  last  rem- 
nants of  it  from  the  curd.  A  great  variety 
of  evils  result  where  any  considerable  qu.intity 
of  whey  is  thus  left.  The  cheese  often  be- 
comes full  of  little  holes,  and  has  a  strong, 
sharp,  disagreeable  taste  :  it  is  also  extremely 
liable  to  swell  and  crack.  In  the  hold  of  a 
ship  it  is  almost  sure  to  spoil.  Impure  salt 
does  harm  in  cheese  as  well  as  in  butter ;  it 
is  also  said  to  cause  swelling  and  cracking. 
In  some  kinds  of  cheese  it  is  purposely  intro- 
duced to  communicate  a  certain  peculiar  flavor. 

The  cheese  press.  Fig.  381,  seems  to  nie  a 
very  clumsy,  old-fashioned  affair ;  and  Fig. 
382  is  rather  more  complicated  than  neces- 
sary. We  have  numerous  presses  exhibited 
each  year,  that  appear  to  be  cheaper,  simpler, 
and  equally  effective.  Some  of  the  sell-act- 
ing presses  are  extremely  ingenious,  and  are 
found  to  be  both  convenient  and  powerful  in 
real  practice.  One  or  two  kinds,  in  which 
the  cheese  presses  itself  by  its  own  weight, 
are  said  to  work  very  well. 

4246.  The  chefese  turner,  Fig.  383.  seems 
to  be  a  valuable  and  labor-saving  invention, 
where  cheeses  of  small  and  medium  sizes  are 
made ;  but  where,  as  in  many  of  our  dairies, 
the  cheeses  range  from  60  lbs.  to  120  lbs. 
each,  the  frame  would  require  to  be  of  great 
strength  and  firmness,  or  the  whole  load 
would  be  lost  in  the  operation  of  turning. 
It  is  evident,  from  the  dimensions  of  the  racks 
here  given,  and  the  number  of  cheeses  that 
each  is  calculated  to  hold,  that  the  weight  of 
the  individual  cheeses  must  be  small. 


4256.  I  might  collect  without  difficulty 
instances  of  great  productiveness  in  milk, 
fully  equal  to  those  mentioned  here  ;  at  the 
same  time,  it  must  be  acknowledged  that  the 
yield  of  most  dairies  falls  short  of  the  best 
English  and  Scotch  dairies.  The  remarks  in 
par.  4260,  as  to  the  effect  of  different  kinds  of 
food  in  producing  milk  better  adapted  to 
make  butter,  and  of  other  kinds  in  giving  a 
milk  richer  in  the  materials  for  cheese,  arc 
well  worthy  of  attention. 

4269.  The  instrument  here  mentioned,  the 
galactometer,  is  not  by  any  means  accurate, 
lor  the  reason  mentioned  in  par.  4267.  Cream 
will  not  rise  well  through  any  considerable 
depth  of  milk,  and  there  must  be  such  a  depth 
in  the  tubes  of  the  galactometer,  or  there  will 
not  be  enough  cream  obtained  to  measure  at 
all.  It  is  plain,  then,  that  though  useful  for 
comparative  trials,  the  depth  in  these  tubes 
does  not  indicate  the  full  richness  of  the 
milk. 

4296.  The  cheese  fly  (Piophila  casei)  is 
unfortunately  quite  abundant  in  this  country, 
and  all  cheese  not  well  protected  during  the 
summer  months,  will  soon  present  a  fine  col- 
lection of  its  maggots. 

I  shall  not  interfere  with  the  pleasing  ideas 
which  Mr.  Stephens  seems  to  have  enter- 
tained while  penning  the  closing  paragraphs 
of  summer,  nor  presume  to  offer  any  sugges- 
tions bv  way  of  improvement  to  the  dishes 
which  are  so  evidently  the  result  of  thorough 
practical  investigation. 
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and  other  late-blowing  plants,  with  their 
companions  the  fungi  and  mushrooms, 
which  is  a  remarkable  class  of  vegetable 
productions.  "A  large  volume  might  be 
written  upon  the  qualities  and  uses  of 
fungi,"  remarks  Dr  Lindley.  "  They  may 
be  said  to  be  important  either  as  food  or  as 
poison,  or  as  parasites  destructive  to  the 
plants  upon  which  they  grow.  As  food,  the 
most  valuable  are  the  A</aricus  campestris, 
or  common  mushroom,  the  various  species 
oi  Hehella  or  morel,  and  Twicr  or  truffle; 
but  a  considerable  number  of  other  kinds 
are  used  as  food,  in  various  parts  of  the 
world.  About  half-a-dozen  species  are 
only  eaten  in  London  ;  and  in  Paris  none 
are  permitted  to  appear  in  the  markets 
except  tlie  common  truffle,  morel,  and 
mushroom,  the  latter  being  cultivated  to  a 
very  considerable  extent  in  the  ancient 
quarries  which  run  under  parts  of  the  city. 
It  is  necessary  to  exercise  the  utmost  care 
in  employing  fungi,  the  nature  of  which 
is  not  perfectly  well  understood,  in  conse- 
quence of  the  resemblance  of  poisonous 
and  wliolesome  species,  and  the  dreadful 
effects  that  have  followed  their  incautious 
use.  It  is  universally  known  that  the 
common  mushroom  is  cultivated  with  as 
much  certainty  by  good  gardeners  as  any 
other  vegetable.  The  excellent  Boletus 
edulis  has  been  partially  cultivated  in  the 
south  of  France.  The  common  truffle  has 
been  attempted  with  more  or  less  success. 
Poli/perus  foraentarius  has  been  artifi- 
cially produced  in  Germany,  and  five  or 
six  crops  have  been  obtained  in  a  year.  A 
curious  parasitical  species,  Ci/tiarla  Dar- 
winii,  forms  the  principal  part  of  the  food 
of  the  natives  of  Terra  del  Fuego,  during 
many  months  of  the  year.  Fungi  are  much 
used  in  Australia  by  the  natives,  especially 
of  the  genus  Boletus.  The  large  truffle, 
Mylitta  Australis,  (Berkeley,)  which 
attains  a  weight  of  more  tlian  2  lb.,  is 
known  under  the  name  of  native  bread. 
The  marsupial  animals  are  particularly 
fond  of  fungi,  and  some  species  they  hunt 
for  so  greedily,  devouring  them  before 
they  burst  through  the  earth,  that  it  is 
very  difflcult  to  procure  a  well-grown 
specimen."* 

4344.  "  Poisoning  by  mushrooms,"  ob- 
serves Dr  Taylor,  "  is  by  no  means  unusual 


as  the  result  of  accident.  It  is  a  curious 
fact,  that  the  poisonous  properties  of  mush- 
rooms vary  with  climate,  and  ]>robably 
with  the  season  of  the  year  at  which  they 
are  gathered.  Another  circumstance  de- 
serving of  notice  is,  that,  by  idiosyncrasy, 
some  individuals  are  liable  to  be  seriously 
affected  even  by  those  species  which  are 
commonly  regarded  as  innocent.  There 
do  not  appear  to  be  any  satisfactory  rules 
for  distinguishing  the  mushrooms  which 
are  wholesome  from  those  which  are 
poisonous.  The  best  test  is  that  assigned 
by  DrChristison,  namely,  that  the  poison- 
ous vegetable  has  an  astringent  styptic 
taste ;  and  perhaps  also  a  disagreeable, 
but  certainly  a  pungent  odour.  All  mush- 
rooms that  are  highly  coloured,  or  grow 
in  dark   or  shady  places,   are   generally 

poisonous. 

t 

4345.  "  Ketchup,  a  liquor  made  from 
mushrooms,  has  occasioned  faintness,  nau- 
sea, and  severe  pain  in  the  abdomen,  dis- 
appearing only  after  some  hours.  There 
are  two  ways  of  explaining  this  effect — 
either  that  the  individual  labours  under 
idiosyncrasy  with  respect  to  mushrooms  in 
general ;  or  that  noxious  fungi  have  been 
gathered,  by  mistake,  for  esculent  mush- 
rooms. The  poisonous  principle  contained 
in  mushrooms  is  called /M«^i?i;  it  appears 
to  be  of  a  volatile  nature,  and  soluble  in 
water;  for  some  varieties  of  noxious  nuisli- 
rooms  may  be  eaten  with  impunity,  when 
they  have  been  well  boiled  in  water  and 
afterwards  pressed,"  t  or  pickled  in  salt 
and  vinegar. 

4346.  It  is  in  autumn  that  irregulari- 
ties in  the  functions  of  the  digestive  organs 
— such  as  cholera,  diarrhcea — happen,  be- 
sides the  many  diseases  that  in  tropical 
climates  acccmipany  particular  winds  or 
weather.  It  is  difficult,  in  certain  states  of 
the  atmosphere,  to  regulate  the  bowels, 
either  by  medicine,  diet,  or  exercise,  so  as 
to  effect  the  desired  changes  in  the  animal 
economy.  It  is  possible  there  may  be 
different  states  of  atmosphere  which  act  as 
specific  stimuli,  and  produce  their  corres- 
ponding peculiar,  diseased,  nervous  actions, 
which  are  further  varied  by  the  particular 
state  of  constitution,  and  other  circum- 
stances of  the  patient.     There  seems   no 


*  Lindley 's  Vegetable  Kingdom,  t^.  37-9. 
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t  Taylor  On  Poisons,  p.  768. 
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other  way  of  explaining  either  the  recur-     of  Sky e  ;  the  breaking  of  the  baDnoclc,  and 

the  firing  of  a  feu-de-joie  in  honour  of  the 
vanquisher  of  Lncifer  and  his  host,  by  St 
Michael  and  his  angela — an  emblem  of 
which,  in  the  vane,  surmounts  the  steeple 
of  the  town-house  of  Brussels," * 

4349.  An  atmospherical  delusion,  occa- 
sioned by  a  cloud  common  in  autumn,  the 
stratus,  is  recorded  as  having  happened 
some  years  ago  at  Florence.  A  stratus  of 
shallow  depth,  but  very  intense  where  it 
prevailed,  intercepted  the  view  of  the 
dome  of  one  of  the  churches  from  the  spec- 
tators in  the  streets,  while  the  gilded  imago 
at  the  top  was  left  exposed  to  view.  The 
con.'^equenco  was,  that  the  populace,  seeing 
the  bright  form  of  an  nvgcl  through  the 
mist,  which  just  then  began  to  be  thin 
enough  to  admit  of  the  image  being  seen, 


rence  of  the  cholera  in  this  country,  from 
1832  to  1849,  or  of  its  decided  effects  in 
one  locality  more  than  in  another. 

4347.  There  are  four  proverbs  extant, 
connected  with  the  months  of  autunm  : — 

Dry  August  and  warm,  doth  harreatno  harm. 
If  the  twenty-fourth  of  August  be  fair  and 

clear, 
Then  hope  for  a  prosperous  autumn  that  year. 
September,  blow  soft,  till  the  fruit's  in  the 

loft. 
Good  October,  a  good  blast, 
To  blow  the  hog,  acoru  and  mast. 

4348.  Of  meteorological  antiquities, 
"  the  feast  of  St  Peter  ad  vincula,  or 
Lammas  day,  1  st  August,  is  said  to  have 
been  the   first  of  the  Egyptian  year ;  and 

old  legends  relate  certain  cures  of  disorders  ascribed  the  aj>pearance  to  tlie  real  descent 
in  the  throat,  made  this  day,  by  touching  of  some  celestial  being.  Had  tlie  fog  con- 
the  chains  of  the  saint.  On  the  assump-  tinned  till  night,  there  is  no  saying  what 
tion  of  the  Virgin  Mary,  August  15th,  it  new  miracle  might  not  have  been  recorded, 
was  formerly  the  custom  to  im]>lore  a  as  the  testimony  to  the  phenomenon  was 
blessing  upon  herbs  and  plants  of  diverse  both  numerous  and  respectable, 
kinds,   which,   being  afterwards    burned, 


were  esteemed  a  charm  against  witches. 
The  16th  of  August,  dedicated  to  StRoch, 
was  celebrated  as  a  harvest  home,  a  prac- 
tice still  kept  up  in  many  countries.  The 
quantity  of  knives  given  away  at  Croyiand 
Abbey,  on  St  Bartholomew's  day,  24tli  of 
August,  as  noticed  by  Mr  Richard  Cough, 
originated  probably  in  the  story  of  the 
knife  with  which  the  apostle  was  flayed 
alive.  The  feast  of  the  exaltation  of  the 
Holy  Cro.ss,  Sci)tember  14,  can  have 
no  other  connexion  with  the  growth  of 
nuts  in  the  hedges,  than  that  it  is  cele- 
brated at  a  time  of  the  year  when  they 
abound  ;  yet  an  ancient  custom  prevailed 
of  going  a-nutting  on  holy-rood  day, 
which  it  was  esteemed  quite  unlucky  to 
omit.  The  particular  time  of  the  3'ear 
when  nuts  may  be  ripe  has  probably 
suggested  this  notion  ;  as  also  the  flinging 
of  apples  and  cabbages  at  one  another,  a 
custom  practised  at  Kidderminster  —  a 
ceremony  to  commence  which  the  bell  in 
the  turretof  the  town-house  used  to  be  rung. 
The  29th  of  September  is  the  feast  of  St 
Michael  and  all  Angels.  Many  customs 
remain  in  force  on  this  day,  as  the  eating 
of  green  geese ;  the  procession  in  the  isle 


4350.  Mean  of  the  atmospherical  phe- 
nomena of  autumn  are  as  follows : — 

Mean  of  the  barometer  in  England  in — 
August,       .         28"91  inches. 
September,  2iC92      _ 

October,      .         2992      _ 


Mean  of  autumn,    2958 


Jlean  of  the  thermometer  in  England,  in — 


Angu.st, 

62°-20 

September, 

be'-si 

October, 

S0°-55 

Mean  of  autumn,    56°54 


Tension  of  vapour  for  SG^.S-i  =  22-09. 
Mean  fall  of  rain  in  England,  in — 


August, 

2-06  inches. 

September, 

2-67       _ 

October, 

2-28       « 

Mean  of  autumn,      234 


Prevailing  winds  in  England,  in — 
August.       .         SAV.  to  N.W. 
September,  N.W.  by  S.W.  to  S. 

October,      .        W.  by  S.E.  to  N.E.f 

The  number  of  storms  in  the  west  of  Europe, 
in  autumn,  is  20  9  in  100. 

The  number  of  hail-storms  in  England,  in 
autumn,  is  22  in  100. 


Forster'.s  Rcsearchet  into  Atmospherical  Phenomena,  p.  299. 
t  Whisllecraft's  Climate  of  England,  p.  54-222. 
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SUMMARY  OF  FIELD  OPERATIONS. 


Aurora  borealis  observed  in — 
August,        .  217  times. 

September,  405 

October,      .  497      ^ 

There  are  two  maxima  of  aurora  borealiu,  one 
in  March,  another  in  October. 

Number  of  fire-balls  seen  in — 

August,        .  69 

September,  51 

October,      .  61 

In  August,  when    shooting-stars   are   common, 

then  are  also  many  fire-balls. 


4351.  The  great  event  of  autumn  is  the 
harvest,  which  engrosses  the  entire  time 
anil  attention   of  the  farmer  and   all  his 
assistants,  until  the  crop  is  secured  beyond 
danger  in  the  stack-yard;  and  until  it  is 
secured,  the  farmer  cannot  rest  in  quietness. 
During  tiiis  eventful  period,   the  farmer 
ought  to  look  about  him  night  and  day, 
regarding  the  "face  of  the  sky,"  and  to  act 
with  circumspection.     The  results  of  the 
whole  year  of  labour  bein<r  at  stake,  unless 
he  feels  that  he  has  applied  his   utmost 
skill,   and   exercised    his   best  judgment, 
during  the  year,  he  cannot  be  satisfied  with 
himself.     None  can  more  anxiously  than 
the  farmer  follow  this  advice  :— . 
The  wind,  the  rain,  the  sun. 
Their  genial  task  have  done, 

Wouidst  thou  be  fed, 
Man,  to  thy  labour  bow. 
Thrust  in  thy  sickle  now, 
Reap  where  thou  once  didst  plough, 
God  sends  thee  bread. 

James  AloNTGOMERr. 
When  every  straw  is  safe  in  the  stack-yard, 
and  lie  has  closed  the  stack-yard  gate  for 
the  season,  then,  and  not  till  then,  ought 
the  farmer  to  be  satisfied  that  his  task  is 
finished,  and  that  he  may  now  enjoy  re- 
pose. The  labour  of  harvesting  a  crop  is 
almost  incredible.  Only  conceive  the 
entire  farinaceous  food  of  such  a  nation  as 
this,  m  value  worth  a  hundred  millions, 
reaped  and  carried  into  safety,  in  minute 
portions,  m  the  course  of  a  single  month  ! 

4352.  Besides  the  harvest  of  tlie  cereal 
p  ants,  that  of  the  leguminous,  as  well  of 
ail  the  root  crops,  takes  place  in  autumn  : 
for  although  the  turnips  are  not  wholly 
remo^•ed  from  the  ground  at  one  time,  like 
tiie  otiier  crops,  they  are  begun  to  be  so  in 
autumn. 

4353.  Some  curious  anomalies  in  farm 
labour  occur  in  autumn.     One  is  found 


in  the  sowing  of  a  new  crop  of  wheat, 
while  the  old  crop  of  the  same  grain  is  in 
the  act  of  being  reaped ;  and  another  is, 
that  while  the  spring  is  the  natural  season 
of  preparing  for  the  reproduction  of  most 
of  the  animals  of  the  farm,  the  autumn 
is  the  one  for  the  preparation  of  the  re- 
production of  the  sheep,  the  most  valu- 
able animal  of  all,  when  the  tup  is  put 
amongst  the  ewes. 

4354.  A  tendency  to  disease  seems  to 
exist  in  autumn  in  the  animals  of  the 
farm  :  sheep  are  liable  to  hepatitis;  calves 
to  quarter-ill ;  the  horse  to  colic,  and  even 
inflammation  of  the  bowels;  and  stallions 
and  geldings  lose   their  spirit.      Perhaps 

the    nutritiousness    of    the    aftermath 

excess  of  nitrogen— on  which  all  the  ani- 
mals subsist  in  autumn,  may  predispose 
the  animal  system  to  secrete  one  class  of 
fluids,  and  thereby  induce  particular  com- 
plaints in  the  others.  If  this  be  the  true 
theory,  preventive  measures  should  be 
sought  for  and  obtained;  and  oil-cake 
seems  to  possess  a  counteracting  property. 
A  preventive  remedy  against  annoyance 
to  sheep  from  parasitic  insects,  and  cold,  is 
bathing  and  smearing. 

4355.  The  sports  of  the  field  commence 
in  August.     The  gatherings  on  the  hills 
on  the  famed   1  2th  of  August,  in  quest  of 
the  unique-flavoured  red  grouse,  Lagoptts 
Scoticus — of   which    Scotland    should    be 
proud  as  its  only  indigene — find  a  home  in 
shielings,  which,  at  other  seasons,  in  the 
enjoyment    of  urban    luxuries,   would  be 
contemned.    Partridge-shooting  follows  in 
September,  sometimes  even  before  the  corn 
is  cut   down — hare-hunting    finds   ample 
room  by  October— and,  la^   of  all,    the 
attractive    "  music"    of  the   pack  gather 
around  it,  from  hill  and  dale,  all  the  active 
Ninirods  of  the  country. 

4356.  In  taking  a  retrospect  of  the 
seasons,  we  have  passed  in  review,  we 
must  own  tliat  our  climate  is  far  from 
being  genial.  The  frequent  changes  to 
which  the  weather  is  daily  susceptible, 
render  the  cultivation  of  the  soil  always  a 
difficult,  and  not  unfrequentl}^  a  vexatious, 
occupation.  Such  vicissitudes,  no  doubt, 
sharpen  the  intellect  of  the  farmer,  and 
the  stimulus  imparted  by  them,  perhaps, 
has  been  the  chief  means  of  eliciting  the 
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high  skill  which  is  generally  acknowledged 
to  be  apparent  in  the  agriculture  of  this 
kini'doui.  tSkill  will  always  be  so  stimu- 
lated in  our  insular  position,  which  subjects 
our  atmosphere  to  be  perpetually  acted  upon 
by  the  heat  of  the  adjoining  continent,  and 
the  moisture  of  the  surrounding  ocean. 
Placed  thus  in  a  fretful  climate,  no  wonder 
the  farmer  would  rather  have  one  of  equa- 
nimity, so  that  he  is  sometimes  tempted  to 
envy  the  bright  skies  which  illumine  the 
Continent.  Would  he  wish  always  to  enjoy 
a  beneficent  climate,  let  him  take  this  ad- 
vice,— "  If  any  one  has,  as  I  have,  a  hor- 
ror of  icicles,  and  who  would  never  have 
the  mild  temperature  of  the  air  interrupted 
by  the  presence  of  a  hoar-frost,  let  him  mi- 
grate with  the  climate.  Let  him  spend  the 
month  of  January  in  Portugal;  February 
in  the  Madeiras  ;  March  in  Spain  ;  April 
in  Sicily  ;  May  in  Lapland  ;  June  in  Italy ; 
July  in  Switzerland;  August  in  France; 
September  in  England  ;  October  among 
the  forests  of  America ;  November  in 
Crete;  and  December  in  the  islands  of  the 
Cape  de  Verd.  By  this  rotatory  motion 
he  may  enjoy  a  delicious  temperature,  and 
revel  in  honeysuckles  and  roses  all  the  year 
round."  *  But  the  occupation  of  a  farmer 
does  not  admit  of  his  flitting  so  much  about 
as  is  here  recommended,  so  he  must  con- 
tent himself  with  the  climate,  in  whatever 
locality  his  lot  is  cast. 

4357.  Before  attending  to  the  practical 
M  operations  of  autumn,  I  should  premise 
that  several  crops  sown  in  this  season  are 
not  only  treated  in  a  way  different  in 
England  from  what  they  can  be  in  Scot- 
land, but  some  of  them  cannot  be  sown  in 
Scotland  at  that  period  with  impunity. 
Most  of  the  forage  plants  sown  in  autumn 
in  England,  for  the  purpose  of  aftording 
early  food  in  the  following  spring,  as 
crimson  clover,  winter  tares,  cannot  be 
sown  at  that  season  in  Scotland,  because 
they  cannot  withstand  a  Scottisli  winter; 
and  several  plants  which  may  be  sown 
with  imi)unity  in  England,  on  the  stubble 
ground,  after  the  removal  of  the  white 
croj),  as  the  stone  turnip  and  rape,  cannot 
with  impunity  be  sown  so  late  in  the  sea- 
son in  Scotland.  The  harvest  in  England 
being  about  three  weeks  earlier,  the  stub- 
ble is  not  only  bare  so  much  earlier,  but  the 


land  is  then  in  a  comparatively  drier  state, 
and  may  be  worked  to  advantage  before 
the  arrival  of  the  bad  weather  usually 
experienced  in  the  latter  part  of  autumn. 
The  later  harvest  in  Scotland,  and  the 
earlier  arrival  of  winter  weather,  will  not 
permit  the  immediate'  cropping  of  the 
stubble  after  a  grain  croj);  and  I  am  not 
sure  that,  even  if  time  did  jiermit  the  soil 
to  be  put  into  a  proper  state  for  a  crop, 
any  crop  would  be  taken  ;  for,  according 
to  the  rotation  usually  followed  in  Scot- 
land, the  only  stubble  ground  available  in 
autumn  for  a  succeeding  crop  is  that  of 
the  oat,  which  terminates  the  rotation,  and 
which  presents  the  land  in  the  foulest  state 
it  is  in  before  it  is  fallowed.  The  other 
stubbles  are  occui)ied  with  new  grass,  and 
are  not  available  for  another  crop.  Now, 
in  England  the  circumstances  are  dif- 
ferent, for,  independently  of  an  earlier 
harvest  and  a  stubble  sooner  cleared,  most 
of  the  stubble  land  is  bare,  not  occupied 
with  new  grass,  little  new  grass  being 
sown  amongst  the  white  crops,  on  account 
of  the  large  extent  of  old  grass  on  most 
farms.  The  stubble  therefore  of  a  white 
crop,  which  had  been  taken  after  a  fallow 
croj),  is  quite  in  a  state  of  freshness  and 
cleanliness  for  a  forage  crop;  and  since  the 
climate  offers  no  injury  to  such  a  crop  in 
winter,  the  very  natural  desire  to  have  a 
forage  one  that  will  cut  early  next  year, 
may  be  gratified  with  certainty.  And  were 
the  practice  of  autumn  culture  conlincd  to 
the  stubble  of  the  land  in  frtsh  condition, 
there  could  no  valid  objection  be  urged 
against  it ;  but  when  the  practice  is  pur- 
sued on  the  stubble,  which  exhausts  the 
rotation  and  the  soil  at  one  and  the  same 
time,  it  is  highly  objectionable:  it  renders 
any  autumn  crop  so  taken  a  catch  crop; 
it  exhausts  the  land  beyond  its  strength, 
and  renders  it  foul  with  weeds  to  a  shame- 
ful degree.  But  in  ordinary  circum- 
stances all  autumnal  crops  render  the  land 
foul,  there  not  being  sufficient  time  to 
work  it  after  harvest,  before  the  succeed- 
ing cro|»  should  be  sown  ;  and  also  want 
of  time  in  spring,  after  the  autumnal 
crop  is  removed,  to  clean  the  land  for  the 
summer  green  crops.  That  the  land  is 
rendered  foul  by  such  a  practice  may  be 
adduced  from  the  objection  raised  to  sow- 
ing the  artificial  grasses  among  the  grow- 
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ing  white  crops,  for  the  reason  that  they 
would  prevent  the  hoeing  of  those  crops  in 
summer,  whereas  the  land  ought  to  be  so 
clean,  as  all  the  weeds  in  it  should  injure 
neither  the  growing  crop  nor  the  new 
grasses ;  and  it  would  be  so  clean,  but  for 
the  practice  of  taking  catch  crops  in 
autumn;  and  it  is  actually  so  clean  under 
the  Scottish  practice.  It  must  be  owned, 
however,  that  the  attainment  of  a  forage 
crop  that  will  cut  early  in  the  season  is  a 
desideratum  in  Scotland;  and  I  cannot  see 
that  it  is  to  be  obtained,  in  the  circum- 
stances of  that  country,  but  by  the  entire 
abandonment  of  bare  fallowing,  and  the  ap- 
propriation of  a  portion  of  the  fallow-break 
to  well-manured  autumnal  crops.  It  is  in 
this  way  that  I  propose  describing  tlie  cul- 
ture of  the  autumnal  crops  for  use  in  the 
succeeding  spring,  making  reference  at  the 
same  time  to  the  practice  of  England  by 
which  those  crops  are  usually  raised. 


ON  THE  SOWING  OP  THE  STONE  TURNIP,  AND 
ON  THE  SOWING  OF  TURNIP  FOR  SEED. 

4358.  The  stone  turnip,  both  yellow  and 
white,  is  raised  in  gardens  for  use  in  win- 
ter. It  is  a  turnip  of  an  oblate  spheroid  in 
shape,  and  having  a  small  neck  at  the 
shaw,  and  a  small  filamentous  tap-root. 
For  particular  reasons,  the  white  variety 
of  stone  turnip  may  be  successfully  raised 
in  the  field ;  and  the  reasons  are — that 
when  the  state  of  the  weather,  or  of  tlie 
land,  has  prevented  as  much  ordinary  white 
turnip  being  sown  in  time  as  was  desired, 
it  is  prudent  to  relinquish  the  farther  sow- 
ing of  it  until  the  time  arrive  for  sowing 
the  stone  turnip,  which,  sown  in  the  early 
part  of  August,  will  attain  maturity  and  a 
good  size  by  October.  Or,  when  some 
early  turnips  are  wanted,  the  stone  turnip 
may  be  sown  before  the  time  for  any  of 
the  field  turnips. 

4359.  The  English  practice  is  to  sow 
the  stone  turnip  on  the  stubble  land  after 
a  white  crop  ;  and  there  being  but  little 
time  to  work  the  laud  aright,  and  the  crop 
being  sown  broadcast,  it  does  not  grow 
larger  in  that  country  in  the  field  than  it 
does  in  the  garden.  All  the  culture  the 
land  usually  receives  is  a  shaving  off  the 
stubble  with  the  skim-plough,  fig.  240 ; 
and  after  a  grubbing,  fig.  .215,  the  seed  is 


sown  broadcast.  No  species  of  turnip  will 
attain  a  large  size  with  such  culture,  nor  can 
the  soil  afterwards  be  otherwise  than  foul. 

4360.  The  stone  turnip  in  autumn  is 
cultivated  in  every  respect  as  the  common 
turnip,  as  regards  the  working  of  the  land, 
its  manuring,  the  sowing  of  the  seed,  and 
the  after  culture,  both  manual  and  imple- 
mental,  as  described  from  (3204  to  3282,) 
and  need  not  be  repeated  here. 

4361.  Turnips  intended  for  seed  are 
sown  in  the  drill  in  autumn,  as  well  as 
transplanted  by  the  bulb  in  spring,  de- 
scribed from  (2476  to  2483.)  The  cul- 
ture, up  to  tlie  singling  of  the  jjlants,  is  the 
same  as  that  of  the  common  turnip  from 
(3204  to  3260  ;)  and  where  the  land  is  dry 
below  by  drainage,  natural  or  artificial,  it 
requires  no  further  work  all  winter;  but 
where  the  subsoil  is  still  retentive,  it  is  ex- 
pedient to  set  up  the  drills  a  little  with  the 
double  mould-board  plough,  fig.  209. 

4362.  I  much  prefer  raising  turnip  seed 
by  transplantation  of  the  bulbs  to  sowing 
the  seed,  because  it  is  a  method  more  cer- 
tain of  raising  pure  seed,  though  it  sacri- 
fices a  portion  of  the  crop  of  turnips,  and 
is  attended  with  some  trouble.  It  is  true 
that  spurious  plants  may  be  easily  distin- 
guished by  their  flower  wiien  the  crop  is 
in  blossom,  and  pulled  out,  but  the  soil  in 
the  meantime  has  been  employed  in  grow- 
ing spurious  plants  to  its  disadvantage  ; 
and  although  there  should  be  but  lew  of 
these,  there  will  be  many  genuine  ones  of 
weak  constitution,  which  will  produce 
weak  seed.  Judiciously  selected  bulbs,  on 
the  other  hand,  will  produce  stout,  equal- 
sized  plants,  and  large  and  healthy  seed. 
It  is  also  true  that  bulbs  cannot  be  trans- 
planted over  man}'^  acres,  without  sacrifi- 
cing a  large  proportion  of  the  crop  that 
should  be  consumed;  but  the  comparatively 
large  return  of  seed  received  from  trans- 
planted bulbs  will  probably  remunerate 
both  for  the  sacrifice  of  the  crop,  and  the 
additional  trouble  incurred  in  transplanting 
them.  If  this  point  has  not  been  already 
ascertained,  it  should  be  made  the  subject 
of  experimental  inquiry.  But  even  with 
the  precaution  of  pulling  out  the  spurious 
blossoms,  many  of  the  plants  left  to  grow 
may  produce  seed  which  will  grow  thick- 
necked  turnips;  and  I  quite  agree  with 
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Mr  S.  Trewecke  of  Brcagc,  Cornwall,  :i9 
regards  llic  r:iisiii>:  of  turnip-seetl,  when 
he  observes,  "  1  luive  fuuml,  from  several 
years'  experience, tlial  tliebetter  tiie  quality 
of  the  turnip  the  less  is  the  (juuntity  of 
the  seed,  and  the  worse  it  is  to  bring  to 
maturity  ;  while  with  the  stringy,  spongy, 
long  necks  and  bushy  roots,  a  large  quan- 
tity of  seed  may  be  saved  with  little 
trouble.  1  think  farmers  in  general  pay 
too  little  attention  to  the  quality  of  the 
seed,  if  they  can  get  a  cheap  article,  or 
grow  a  large  crop."* 

4363.  By  much  the  largest  proportion 
of  the  turnip  seed  raised  in  Scotland  is  so 
from  the  seed,  and  not  from  transplanted 
bulbs  ;  which  being  the  case,  we  may  doubt 
the  genuineness  and  strength  of  the  vita- 
lity of  the  seed  so  grown  ;  and,  for  all  the 
seed  the  most  extensive  grower  of  turnips 
requires,  it  is  in  his  power  to  raise  as  much 
as  will  supply  his  own  wants  from  trans- 
planted bulbsin  acomparativelysmallspace 
of  ground.  The  crop  sown  from  the  -eed  iu 
autumn  will  not  mature  its  seed  before  the 
one  transplanted  from  the  bulb  in  spring. 


ON  THE  SOWING  OF  WINTER  TARES. 

4364.  When  tares  are  sown  in  autumn, 
to  stand  the  winter,  care  should  be  taken 
to  procure  tlie  proper  seed  ;  there  being  two 
sorts  of  tares  in  the  market,  one  called  the 
whiter  tare,  which  should  only  be  sown  in 
jiutumn,  and  the  other  the  sprlnif  tare, 
whicli  would  be  destroyed  in  winter  were 
it  sown  in  autumn.  No  such  botanical 
distinctions  exist  between  the  plants  as  to 
constitute  a  distinct  species,  the  winter  tare 
being  only  known  by  its  smaller  growth, 
and  its  seed-pods  being  niore  smooth  and 
cylindrical.  Little  ditierence  is  observable 
in  tlie  seeds,  the  winter  variety  being  small 
and  of  uniform  size;  the  spring  varies  in 
size,  which  characteristic  has  obtained  for 
it  the  appellation  of  vetches^  while  the 
smaller  kind  is  called  tares.  The  differ- 
enco  of  habit  in  the  plants  has  arisen 
entirely  from  the  circumstance  of  their 
having  been  continued  for  years  to  be  sown 
in  winter  and  spring  respectively. 

4365.  The    usual  cultivation    given  to 


winter  tares  in  England  is  one  furrow  from 
the  stubble  ;  but  if  there  is  time  between 
harvest  and  winter,  and  the  weather  at  all 
favourable  to  field-work,  the  land  should 
receive  more  labour  than  a  single  furrow, 
in  justice  both  to  itself  and  the  crop.  The 
stubble  should  at  once  be  cross-ploughed, 
(2613)  then  harrowed,  and  then  gathered 
up  into  ridges  (74!J)  before  theseetl  is  sown 
on  it.  The  winter  tare  is  usually  sown 
without  dung,  and  on  rich  kindly  clays  the 
crop  will  be  good  without  its  assistance  ; 
but  land  in  poor  condition,  and  naturally 
light  soils,  should  be  manured.  When  there 
is  only  time  to  give  one  furrow  in  autumn, 
the  dung  should  be  applied  on  the  slublde  ; 
but  with  two  furrows,  it  should  be  applied 
in  the  second  ploughing,  when  the  land  is 
ridged  up.  The  reason  for  preferring  the 
second  ploughing  in  manuring  the  land  is 
sufficiently  <jbvious,  since  the  second 
ploughing  in. ridging  up  would  bring  to  the 
the  surface  the  unrotted  dung  ploughed 
down  in  the  first  ploughing. 

4366.  Where  the  tare  stands  the  winter 
well,  it  may  be  sown  ahme,  with  from  2 
to  2|  bushels  of  seed  to  the  imperial  acre, 
according  to  the  condition  of  the  soil  ;  but 
a  little  wheat  amongst  it  will  not  only  pro- 
tect it  from  frost,  but  serve  to  augment  the 
amount  of  forage  in  spring.  For  this  pur- 
pose half  a  bushel  of  wheat  will  tserve. 
Ilye  is  very  commonly  sown  among  winter 
tares,  but  the  wheat  plant  will  support  the 
tare  plants  better,  while  its  hal)it  of 
growth  is  more  consonant  with  that  of 
winter  tares,  as  the  rye  will  outgrow  the 
tares  in  spring.  Wheat  is  not  jtleasant 
to  stock  as  a  forage  plant  (246S,)  but  in 
this  case  it  will  be  belter  than  overshot  rye, 
and  oats  do  not  stand  the  winter.  You 
may  err  in  sowing  tares  too  thick,  which 
they  are  when  the  stems  grow  small,  and 
the  roots  are  crowded  on  the  }:round,  in 
which  case  the  plants  will  rot  off  in  damp 
weather,  especially  on  naturally  or  artifi- 
cially made  rich  soils.  If  the  weather  and 
land  are  sufiiciently  dry  in  early  spring  to 
allow  a  light  roller,  fig.  222,  to  pass  over 
the  young  tares  and  wheat,  the  ground 
will  be  much  improved  for  the  cutting  of 
tlie  crop  by  the  scythe  ;  but  if  the  rulling 
cannot  be  then  done,  the  crop  will  have  to 
be  cut  in  spring  on  the  rough  grotmd  by 
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hand  with  the  sickle,  as  it  would  be  im- 
proper to  roll  tlie  ground  immediately 
before  winter.  Should  tlie  tares  be  sown 
early  in  autumn,  the  ground  may  be  rolled 
immediately  after  beiug  sown. 

4367.  In  well-sheltered  good  soil,  tares 
will  stand  the  winter  in  Scotland,  where 
they  prove  very  valuable  forage  in  spring; 
in  this  generally,  as  in  many  other  respects 
as  regards  climate,  the  English  farmer  has 
much  the  advantage  of  his  Scottish  brother. 
Winter  tares  should  not  be  attempted  to 
be  raised  in  Scotland  without  manure,  nor 
upon  stubble  ground,  unless  in  a  season  when 
the  harvest  lias  been  finished  very  early.  It 
will  be  more  safe  to  sow  them  on  the  dunged 
fallow-break,  or  on  the  land  from  which 
early  potatoes  have  been  lifted,  and  where 
wheat  is  not  sown  after  potatoes. 

4368.  The  autumn  culture  of  tares  is 
precisely  the  same  as  for  summer,  detailed 
from  (24C4  to  2469.)  The  crop  has 
little  chance  to  be  aflfected  by  the  slug  in 
winter. 


ON  THE  SOWING  OP  RAPE  IN  AUTUMN. 

4369.  Rape  is  cultivated  in  autumn,  in 
England,  on  the  stubble  after  a  white  crop 
without  manure,  and  it  thrives  very  well  all 
winter,  and  gives  an  early  forage  in  April 
or  May.  It  will  not  endure  such  treat- 
ment in  Scotland  ;  the  land  must  there  be 
worked,  manured,  and  sown  in  the  same 
manner  as  for  turnips,  as  detailed  from 
(3204  to  3230.)  Rape  plants  not  being 
singled,  the  culture  of  ihetiirnip,  in  regard 
to  hand-hoeing  and  the  use  of  horse  im- 
plements, is  not  required  for  them.  The 
summer  culture  of  this  plant  has  been 
detailed  from  (3448  to  3451,)  and  the 
crop  thus  raised  is  consumed  in  autumn. 
Its  winter  culture  is  not  much  attempted 
in  Scotland,  because  turnips  afford  a  more 
substantial  and  certain  food  for  sheep, 
which  are  the  only  species  of  stock  put  on 
rape,  it  never  being  cut  and  brought  to  the 
steading  to  the  cattle,  though  it  might  be 
consumed  by  the  cows  in  spring,  when 
probably  its  leaves  would  not  impart  so 
strong  a  taste,  if  any,  to  the  milk  and  but- 
ter, as  turnips  are  known  to  do.     Dairy- 


farmers  might,  therefore,  cultivate  winter 
rape,  while  no  inducement  exists  for  far- 
mers who  feed  stock  doing  so.  The  rape 
is  not  affected  by  insects  in  winter,  as  is 
the  case  in  summer  (3454.) 


ON  THE  SOWING  OF  CRIMSON  CLOVER  IN 
AUTUMN. 

4370.  The  crimson  clover,  Trifolium 
incarnatum,  (2676,)  is  one  of  the  most 
beautiful  plants  cultivated  in  the  fields,  its 
stem  rising  to  eighteen  inches  or  two  feet 
in  height,  with  spikes  of  tapering,  nodding, 
beautifully  bright  scarlet-coloured  flowers. 
It  has  long  been  cultivated  in  the  garden 
as  a  border  annual,  and  has  only  found 
its  way  into  the  fields  within  these  few 
years.  It  is  an  excellent  forage  plant, 
and,  when  sown  in  autumn,  so  quick  is  its 
growth  that  it  affords  the  earliest  cutting 
in  spring  of  any  plant  sown  at  the  same 
time.  It  has  been  very  successfully  cul- 
tivated in  the  south  of  England,  and  per- 
haps the  chalk  formation  answers  its 
nature  best  of  any  soil;  but  in  Scotland 
its  success  is  at  least  doubtful,  even  in  the 
most  favoured  spots.  I  suspect  that  the 
climate  of  tiiat  country  is  too  humid  and 
cold  for  this  plant. 

4371.  Of  all  known  plants  it  is  best 
suited  f(ir  culture  on  the  stubble  of  a  white 
crop,  an  apparently  favourite  mode  of 
culture  in  England  for  many  plants. 
"There,"  observes  Mr  Lawson,  "  it  ha.s 
been  found  to  succeed  best,  either  drilled 
in  suininer  in  rows  of  from  eight  inches  to 
one  foot  distant,  or  sown  in  autumn  in 
broadcast  on  stubble,  after  the  corn  crop  haf* 
been  removed,  and  with  no  previous  pre- 
paration yave  a  harrowing  or  two,  so  that 
the  seed  may  be  the  more  easily  covered. 
In  very  tenacious  soils  a  very  shallow 
ploughing  is  given,  but  in  general  it  is 
found  better  to  dispense  with  the  plough- 
ing altogether;  for  the  many  failures  which 
occurred  previous  to  its  culture  being  pro- 
perly understood,  are  now  attributed  en- 
tirely to  the  ground  having  been  too  much 
loosened  and  pulverised  by  repeated 
pjoughings.""^ 

4372.  In  England,  from  18  lb.  to  20  lb. 
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of  seed  are  50wn  on  an  acre,  in  broadcast; 
and  when  tlje  crop  is  drilled,  tlie  quantity 
is  increased  or  lessened  acconlinjtf  to  the 
nature  of  the  climate  and  soil.  It  ripens 
its  seed  easily  in  En^dand,  and  Enirlish 
seed  of  the  first  year  after  importation 
is  the  best,  being  heavier  and  more  free 
of  the  seeds  of  weeds  than  the  foreign 
seed. 

4373.  When  sown  in  autumn,  the  entire 
crop  raav  be  grown,  cut  down,  and  cleare<l 
off,  by  the  June  following,  allowing  the 
ground  to  be  worked  up  for  a  late  sowing 
of  turnips,  to  be  consumed  in  the  follow- 
ing autumn.  When  cut  in  full  flower,  it 
makes  a  hay  much  relished  by  horses,  and 
its  entire  yield  is  said  to  be  more  than  the 
cf)mmon  clovers.  It  is  better  suited  to 
sow  on  stubbles  than  even  the  stone  turnip, 
(4358.)  It  is  more  rapid  in  its  growth 
than  winter  tares,  (4364.)  On  liglit  land 
a  crop  of  buck-wheat  may  be  readily  ob- 
tained after  it,  (3464.)  Italian  rye-grasa 
may  be  sown  with  it,  and  will  grow  as 
rapidly,  (2644  ;)  and  after  the  crimson 
clover  has  been  cut,  the  rye-grass  will 
continue  to  grow  and  aflbrd  an  excellent 
second  crop.  The  crimson  clover  has  the 
property  of  smothering  early  weeds,  on 
account  of  which  property,  it  is  not  well 
suited  for  sowing  among  a  com  crop.* 

4374.  A  variety  of  the  crimson  clover, 
named  tardif,  or  late- flowering,  by  the 
French,  was  introduced  to  notice  in  France 
about  1 836.  If  sown  immediately  after 
the  common  variety  in  autumn,  it  will 
flower  next  season  after  that  has  yielded 
its  crop,  and  thus  form  a  valuable  succes- 
sor to  it.  Its  characteristics  are  lateness 
of  flowering  and  tallness,  with  vigour  of 
growth.  Mr  Lawson  says,  that  tiie  late 
•'Sir  John  Robison  of  Edinburgh  had  the 
merit  of  first  introducing  this  variety  to 
Scotland,  having,  in  1837,  given  a  quantity 
of  its  .«eeds,  as  well  as  those  of  the  com- 
mon crinis<m  and  Molinor's  clover,  to  the 
Highland  and  Agricultural  Society  of 
Scotland — tlie  results  of  a  comparative 
trial  with  which  were,  that  the  plants  of 
this  came  into  flower  when  those  of  the 
common  were  nearly  over;  and,  on  being 


cut,  its  produce  waa  nearly  a  tbird  heavier 
than  that  of  any  other  clover."+ 

437.5.  The  crimson  clover  would  be  a 
great  boon  to  Scotland  as  an  early  forage 
plant  in  early  summer,  were  it  rendered  so 
bardy  in  its  habit  as  to  stand  the  winter 
and  spring  frosts.  The  subject  is  worthy 
of  experimental  investigation  by  farmera 
and  agricultural  societies.  Perhaps  the 
best  wav  to  obtain  the  object  would  be 
for  the  beat  English  seed  to  be  sown  in 
Scotland — in  eonie  favoured  locality  at 
first — with  the  view  of  raising  seed  frf>m  the 
plants,  and  then  to  sow  such  seed  in  suc- 
cessive generations  for  a  few  years,  until 
the  plant  becomes  naturalised  to  the  cli- 
mate ;  after  which  it  might  stand  the  win- 
ter and  grow  as  a  forage  plant. 

4376.  The  pecuniary  advantages  at- 
tending the  cultivation  of  the  crimson 
clover  are  thus  summed  up  for  the  acre 
by  Mr  Foaker  : — 

1  »cre  of  food,  cut  green  at  £3,      .  .£300 

1  hav,  2|  tons,  at  £4  per  ton,     .  4    0    0 

I  Fee.1,  12  bu>lieU.  a:  403.  the  bii5)iel,^     24     0    0 

3  loatb  of  threshed   haulm  at  SOi.  /       4  10    0 


Value  of  3  a-Tre*.     .  .      35  10    0 

Deduct  seed  and  laboar  on  do. ,       1  14    0 


Profit 33  16    0 

Profit  from  one  acre,  II    5    4^ 


oy  THE  SOWING  BOKHARA  CLOVER. 

4377.  Having  raised  the  Bokhara  clover, 
MelUottis  Lucantha  major,  for  several 
years  past,  as  an  ornamental  jilant,  and 
having  f  und  it  to  stand  the  winter  and 
grow  early  in  spring,  I  am  induced  to 
recommend  it  as  a  forage  plant  that  may  l>e 
sown  early  in  autumn,  and  cut  early  in 
spring  ;  and  also  .sown  in  spring,  in  April 
or  May,  und  ready  to  be  cut  in  August, 
after  the  first  cutting  of  the  red  clover  is 
over,  and  before  its  second  cutting,  if 
there  be  any,  is  ready.  If  .sown  after 
early  potatoes  in  Scotland,  and  upon  early 
stubble  in  England  at  the  end  of  August, 
the  plant  will,  I  think,  be  so  far  advanced 
as  to  stand  the  winter — at  least  it  has  done 
so  with  me;   and  although  its  herbage  is 
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cut  down  by  tlie  frost,  its  roots  send  up 
shoots  early  in  April.  It  should  be  cut 
when  young  and  succulent,  for  after  it  has 
attained  the  height  of  above  two  feet,  the 
stems  become  fibrous,  and  harsh  to  the 
taste.  The  best  way  of  sowing  it  is  in 
rows  of  9  inches  apart,  tliat  the  land 
may  receive  a  hoeing  in  spring  to  loosen 
it  about  the  roots  for  the  admission  of  air. 
It  is  a  plant  that  bears  much  moisture 
in  the  earlier  stage  of  its  growth,  and  is 
all  the  more  succulent  for  it. 

4378.  When  allowed  to  grow  up,  in  the 
second  year,  the  plant  being  a  biennial,  it 
sends  up  six  or  eight  stems,  which  easily 
attain  the  height  of  seven  to  ten  feet,  and 
throw  out  side  branches.  It  becomes 
covered  with  a  profusion  of  small,  neatly 
formed  white  flowers,  having  a  scent  not 
unlike  that  of  the  sweet  scented  vernal 
grass,  Anthoxanthum  oderatum,  when 
made  into  hay;  or  of  the  woodroof,  Asperula 
oderata,  when  dried  ; — the  racemes  grow- 
ing on  and  appearing  in  succession  from 
June,  until  the  frost  in  November  or 
December  cuts  them  down.  The  honey 
bee  is  very  fond  of  its  flowers,  and  on  that 
account,  as  well  as  for  its  own  beauty  and 
statellness  as  a  plant,  it  is  deserving  of  a 
place  in  every  farmer's  and  cottager's  gar- 
den. It  was  introduced  into  this  country  in 
1839,  and  at  the  time  created  a  sensation 
from  its  luxuriant  habit  of  growth. 


ON  THE  SOWING  OP  RED  CLOVER  FOR 
SEED. 

4379.  Red  clover  seed,  Tri/olium  pt^a- 
tense^  as  you  have  seen  in  (2633,)  is  not 
sown  alone  among  the  grain  crops  in  Scot- 
land, and  cannot  therefore  be  reserved 
for  growing  seed,  though  the  climate  would 
in  some  seasons  allow  it  to  be  ripened.  I 
have  gathered  its  seeds  in  particular  sea- 
eons  as  fine  as  any  grown  in  England, 

4380.  In  England,  the  rye-grass,  Loli- 
um  perenne^  is  not  in  so  great  favour  as 
a  forage  plant  as  in  Scotland,  so  that  crops 
of  red  clover  without  rye-grass  are  there 
more  common  than  in  the  latter  country, 
although  not  intended  to  bear  seed.  Where 
the  red  clover  is  raised  for  seed,  the  seed  is 
sown  without  any  admixture  of  white 
clover,  Trifolium  repens^  or  of  rye-grass. 


4381.  The  soil  best  suited  for  raising 
seed  from  the  red  clover  is  described  in 
(2671  ;)  as  a  forage  plant  the  red  clover  is 
mentioned  in  (3886;)  it  now  only  remains 
to  relate  how  it  should  be  managed  as  a 
seed-bearing  plant.  Were  it  allowed  to 
stand  for  seed,  at  the  first  cutting,  when 
the  blossoms  do  not  appear  simultaneously, 
the  seed  of  one  plant  would  be  matured, 
while  that  of  another  would  be  scarcely 
formed.  At  the  second  cutting  the  flow- 
ers blossom  all  at  once,  and  the  plants  all 
attain  about  the  same  height  ;  and  the  crop 
then  appears  one  of  the  richest  descrip- 
tion in  our  fields,  in  a  favourable  season. 
Tiie  second  cutting  of  1849  was  a  particu- 
larly fine  one,  and  continued  full  until  the 
early  fi-ost  of  October  injured  it.  The 
first  cutting  inordinary  practice  is  delayed 
until  the  plant  is  iu  full  bloom,  and  some- 
times till  after  the  bloom  has  begun  to 
decay,  so  that  no  surprise  need  be  excited 
when  a  full  second  cutting  of  clover  is  not 
obtained  after  such  treatment.  When  the 
seed  sown  is  imported  direct  from  Holland 
or  France,  a  full  crop  in  the  first  cutting 
should  only  be  expected,  for  a  good  second 
cutting  from  sucli  seed  is  never  obtained, 
as  has  been  shown  in  (2671.)  The  loss  of 
the  second  cutting  may  thus  be  accounted 
for  in  cases  where  foreign  seed  has  been 
sown  unknowingly  by  the  farmer.  To 
secure  a  good  second  cutting,  the  first  crop 
should  therefore  be  cut  before  the  plant 
comes  into  bloom  ;  or  sheep  in  adequate 
numbers  should  eat  down  the  crop  by  the 
end  of  May  or  beginning  of  June  ;  and  no 
foreign  seed  should  be  used.  The  second 
growth  will  then  come  away  thick  and 
with  vigour. 

4382.  The  red  clover  is  injured  by  in- 
sects when  in  bloom.  It  is  afiected  by  a 
weevil  named  Apion  npricans,  in  length 
about  1|  line,  tiie  colour  of  the  body  being 
black.  By  the  time  the  heads  of  the  red 
clover  are  ready  to  flower,  the  apion  de- 
posits her  eggs  on  the  calyx  of  the  florets. 
As  soon  as  they  are  hatched,  the  larva,  an 
extremely  minute  whitish  worm,  with  a 
black  head,  eats  its  way  through  the  base 
of  the  floret,  and  consumes  the  rudiments 
of  the  future  seed.  So  extensive  is  the 
injury  occasioned  at  times  by  this  creature, 
that,  in  1798,  a  crop  of  red  clover  covering 
4|  acres,  producing  16f  bushels  of  seed, 
was  worth  £41,  17s.  6d.;  while  the  like 
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extent  of  nrround  in  1800,  produced  only  7] 
bushels,  worth  <€l8,  15s.;  thus  this  little 
insect  occasioned  a  loss  of  £23,  2s.  6d.  on 
the  produce  of  4^  acres  of  land.  See 
(3894.) 

4383.  When  the  blooms  of  the  plants 
become  withered  and  brown,  the  crop 
should  be  cut  down,  which  may  be  done 
either  by  the  hand  with  the  sickle,  or 
with  the  scythe;  and  it  may  be  expected 
to  be  cut  down  in  the  cud  of  August  or 
beginning  of  September.  If  put  together 
in  heaps  on  being  cut,  a  slight  degree  of 
fermentation  ensuing  will  cause  the  seed 
to  leave  the  husk  the  more  readily  on  beinc^ 
thrashed  ;  and  on  the  fermented  heaps 
being  spread  out  to  the  sun,  the  crop  will 
Boon  be  dry  enough  to  lead  home  to  the 
steading,  to  be  thrashed  with  the  flail  or 
thrashing-machine.  Should  the  weather 
be  good,  this  plan  may  be  adopted,  but 
should  it  prove  dump,  the  crop  should  be 
made  into  sheaves,  and  set  into  stooks  to 
won,  and  afterwards  carried  to  the  stack- 
yard and  built  into  stacks,  to  be  thrashed 
at  any  convenient  time. 

4384.  There  is  little  danger  of  clover 
seed  falling  out  from  its  husk,  as  it  is 
rather  difficult  to  thrash  out;  but  the  fer- 
mentation of  the  plant  recouiinended  above 
renders  the  husk  brittle,  and  easily  broken 
by  any  process  of  thrashing.  Where  a 
large  quantity  of  clover  is  cultivated  for 
seed,  the  thrashing-niacliine  may  be  em- 
ployed to  take  out  the  secil;  but  of  a  small 
quantity  a  considerable  proportion  might 
be  lost  in  the  mill,  so  the  flail,  fig.  350, 
should  then  he  used.  The  fanners,  fig.  149, 
will  blow  away  the  husky  liglit  matter, 
while  the  heavy  seed  is  falling  down  the 
corn-spout,  from  which  it  should  be  sifted 
through  the  sieve,  fig.  162,  t(j  free  it  of 
dust  and  sand  and  blind  husks,  and  then 
measurctl  into  the  bushel,  fig.  KiS.  8h(»uld 
the  farmer  raise  clover  seeil  only  for  his 
own  use,  he  need  not  take  the  trouble  to 
thrash  the  seed  out  of  the  husk,  but  sow 
it  in  the  husk — which  plan  ha~!  been  sug- 
gested to  prevent  land  becoming  clover- 
sick,  (3890.) 

4385.  The  importation  of  foreign  clover 
seeds  was  thus  in — 


1U7.  IMS. 

£nt«r«l  fur  bom* 


4386.  The   composition  of   the  ash    of 
clover  seeds  will  be  found  in  (3897.) 


ON  THE  SOWING  OF  ITALIAN  RYE-GRASS 
IN  ADTUAIN. 

4387.  In  (2644)  I  gave  it  as  my 
opinion,  that  Italian  rye-grass,  Lolium 
Italicum,  growing  rank  and  quick  as 
it  does,  is  not  so  well  suited  for  sowing 
among  a  grain  crop  as  by  itself,  when  it 
is  to  be  used  as  a  forage  crop.  Its  nature 
certainly  indicates  that  it  is  much  better 
adapted  for  a  forage  than  a  pasture  plant. 
Viewing  it  in  this  light,  it  should  be  sown 
by  itself  in  a  portion  of  the  dunged  fallow 
land,  in  August  or  the  middle  of  September 
at  latest,  that  it  may  acquire  sufficient 
strength  to  stand  the  winter.  It  may  be 
sown  broadcast,  there  being  no  use  of 
drilling  it,  since  it  will  grow  as  early  in 
spring  as  any  weed,  and  will  outstrip  it 
in  growth.  From  its  natural  tendency  to 
produce  many  stalks  from  the  same  root 
and  its  upright  habit  of  growth,  not  form- 
ing a  close  turf,  it  should  be  sown  thick, 
and  particularly  so  when  sown  in  autumn, 
to  stand  the  winter.  Three  to  four  bushels 
of  seeil  to  the  acre  will  therefore  be  re- 
quired to  have  plants  enough  in  spring 
for  an  early  cutting.  If  the  ground  and 
weather  are  both  dry  in  spring,  the  roller, 
fig.  222,  should  be  pa-ssed  over  tlie  crop 
to  snioothen  the  surface.  The  crop  will  be 
ready  for  cutting  in  May,  and  may  yield 
from  three  to  five  tons  of  forage  to  tiie  acre. 

438S.  Mr  Lawson  says,  that  "the  Italian  rye- 
grass is  syiioiiyinoiis  with  the  LoNuin  Jiourhi- 
anum  of  Kiiiith,  who  in  his  Aijrostoijrafihta  thus 
describes  it :  '  Spikelets  abuiit  tluice  as  long 
as  tlieir  glumes,  aiici  eacli  cnntaiiiing  five  t^  teii 
awned  florets;  root  perennial;  native  of  Italy.' 
And  further,  that  *tliis  species  differs  from  Lolium 
pereniif  in  its  florets  being  awneil."  Like  all 
other  plants  subjected  to  artificial  culture,  the 
Italian  rye-grass  is  productive  of  nunier..us  sub 
varieties,  as  a  proof  of  wliich  we  received,  in  18.'58, 
bpeciniens  of  no  less  than  50  distinct  spikes,  from 
Mr  Riibert  Arthur,  which  he  collected  in  a  field 
near  North  Berwick.  In  this  country,  no  atten- 
tion has,  however,  as  yet  been  devoted  to  the 
selection  and  cultivation  of  any  variety  possess- 
ing permanency  and  superiority  of  character."  * 


•  LawBon's  AgricuUvritCt  Manual — Supplenunt,  p.  37. 
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4389.  The  composition  of  the  ash  of  the  seed 
of  the  Italian  rye-grass  was  given  in  (3897,)  and 
the  pounds  of  ash  in  one  ton  of  tlie  plant  in 
flower  is  as  follows,  according  to  the  analysis  of 
Professor  Way  and  Mr  Ogston  : — 


Potash,     . 

Soda, 

Chloride  of  sodium, 

Lime, 

Magnesia, 

Peroxide  of  iron, 

Phosphoric  acid, 

Sulphuric  acid. 

Silica, 


lb. 

17.2 
5.5 
3.1 

13.8 
3.1 
1.1 
8.8 
3.9 

81.7 


138.2 


"  The  composition  of  the  ash,"  observes  Professor 
Way,  "is  but  little  altered  by  the  presence  of 
the  seed;  probably,  because  it  is  small  in  quan- 
tity. It  is  seen  that  Italian  rye-grass  is,  like 
other  cereals,  a,  siliceous  plant;  and  indeed,  in  the 
quantity  of  silica  it  removes  from  the  soil,  it  sur- 
passes even  wheat-straw,  which  contains  about 
60  lb.  in  every  ton  weight.  When,  therefore, 
the  use  of  liquid  manure  is  able  to  produce  many 
successive  luxuriant  crops  of  this  plant,  there 
can  be  no  want  of  available  silica  in  the  soil  for 
any  crops."  * 


stances,  to  pick  a  hop-garden,  but  the  more 
usual  time  is  three  weeks.  In  picking, 
every  leaf  should  be  taken  away,  and  all 
the  inferior  hops  separated  from  the  good. 

4394.  Hops,  when  picked,  are  either  put 
in  baskets  containing  7  or  9  bushels  each, 
or  in  bius  on  cloths  made  on  purpose, 
laid  over  frames.  One  man  takes  charge  of 
the  bins,  and  every  particular  connected 
with  every  set  of  pickers — consisting  of  8 
or  10  grown-up  persons,  or  of  children 
capable  of  performing  an  equal  amount  of 
labour — and  the  ground  is  allotted  to 
clear  100  hills  by  each  set  of  pickers. 

4395.  Hops  are  picked  by  the  bushel, 
and  are  measured  into  a  basket  containing 
1 0  gallons  imperial.  The  price  paid  varies 
with  the  plentifulness  or  scantiness  of  the 
crop,  from  3  or  4  to  9  or  10  bushels  to  the 
shilling.  About  three-halfpence  a  bushel 
is  the  usual  price  paid  for  picking,  and  in 
fine  weather,  and  with  a  good  crop,  a  family 
of  five  will  earn  from  7s.  to  10s.  a-day  at 
that  rate. 


ON  THE  PICKING  AND  DRYING  OF  HOPS. 

4390.  We  left  the  summer  culture  of 
the  hop  in  (3183;)  we  have  now  to  attend 
to  the  saving  of  the  crop,  which  usually 
commences  in  the  first  week  of  September. 

4391.  Hops  when  ready  to  be  picked 
become  close  and  firm,  and  the  seed  hard 
and  brown  on  the  outside,  with  a  general 
appearance  of  ripeness. 

439 '2.  Before  picking  commences,  the 
bines  are  cut  over  at  3  ^f^et  from  the 
ground,  and  the  poles  raised  out  of  the 
ground  by  means  of  a  lever,  and  laid  upon 
their  side  in  a  convenient  place  and  posi- 
tion upon  supports,  that  the  pickers  may 
reach  the  hops  easily. 

4393.  The  picking  should  commence 
where  the  crop  is  ripest,  which  is  always 
round  wliere  the  male  plants  grow.  It  is 
conducted  by  whole  families,  it  being  the 
interest  of  the  hop-farmer  to  gather  to- 
gether as  many  hands  as  he  can,  that  the 
picking  season  may  be  as  short  as  possible. 
One  month  will  sufiice,  under  any  circum- 


4396.  There  being  1194  hills  in  the 
quincunx,  and  1031  in  the  square  mode  of 
cultivation  in  the  acre,  (3160,)  and  al- 
lowing one  peck  of  hops  to  every  liijl,  and 
2  lb.  to  the  bushel,  the  crop  will  not  ex- 
ceed 5^  cwt.  to  the  acre,  which  was  the 
ascertained  average  of  the  prepared  crops 
for  28  years,  from  1807  to  1835  ;  though 
the  crop  while  green  will  weigh  four  times 
that  weight.  But  the  crop  of  hops  is  so 
precarious  that,  at  Binstead  in  Hampshire, 
a  farmer  grew  4^  cwt.  on  10  acres  in  182.5, 
and  9  tons  from  the  same  land  in  1826. 
The  general  average  in  1825  was  108^  lb. 
the  acre,  and  in  1826  it  was  9  cwt.  105  lb. 
The  attack  of  insects  and  of  mould,  (3 1 84) 
to  (3192,)  will  make  that  diflerence  in 
two  consecutive  years.  The  year  1848 
proved  a  good  year  for  the  hop,  while  in 
1849  the  crop  nearly  failed. 

4397.  Immediately  on  being  picked, 
hops  are  artificially  dried,  because  they  feel 
damp  and  clammy,  in  which  state  they 
would  not  keep,  and  would  mould.  They 
are  dried  in  circular  kilns,  16  or  18  feet 
in  diameter,  on  haircloth,  and  heated  by 
coal,  coke,  or  charcoal.      The  kiln-floor 
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is  situate  at  10  or  11  feet  above  the  fire, 
aud  the  heii^ht  of  the  kiln  is  IS  or  20  feet 
above  the  kilii-floo'r,  suriiiounted  wjtli  a 
cap-cowl  7  or  8  feet  in  heiirht,  and  3  or  4 
feet  (li:inieter  at  bottom,  a  free  circiihition 
of  air  being  kept  up  tiirouvdi  the  fire  and 
boj>s  to  the  top  of  the  kiln.  The  hops 
require  to  be  rapidly  dried  to  keep  the 
pickers  in  operation,  and  on  that  account 
the  kilns  ought  to  take  on  a  bushel  of 
green  hops  on  every  square  foot  of  flooring, 
and  to  be  filled  twice  a-day,  giving  5  or 
6  hours  to  each  kilnful,  so  that  from  200 
to  250  bushels  of  lu»ps  may  be  drying  on 
each  kiln  at  a  time.  For  two  kilns  of  these 
dimensions,  a  cioling  room  of  20  feet  in 
width,  and  40  feet  long,  is  required  on  a 
level  with  the  kiln-floor ;  and  another 
room  of  similar  dimensions,  under  the  cool- 
ing room,  for  stowing  and  weighing  the 
bops  in  the  bags. 

4398.  Great  caution  is  required  to  re- 
gulate the  fires  of  the  kilns;  for  if  too 
strong  at  first,  when  the  bops  are  naturally 
moist,  they  will  partake  of  the  smell  of 
fire,  and  be  much  deterinrated  in  quality. 
The  fire  may  be  increase<l  as  the  drying 
proceetls,  and  be  pretty  brisk  near  the  last; 
but  the  heat  should  not  much  exceed  that 
of  boiling  water,  212°  Fahrenheit.  The 
hops  shrink  in  bulk  as  they  are  drying. 
About  13  cvvt.  of  coal,  with  a  little  char- 
coal, will  dry  a  ton  of  bops  at  a  cost  of 
about  25s.  the  ton,  or  Is.  3d.  the  cwt. 

4399.  Sulphur  is  also  used  in  the  dry- 
ing of  hops,  from  the  weight  of  a  quarter 
to  one  cwt.  to  the  t<m  of  hops.  It  should 
be  cautiously  employed  at  first,  otherwise  a 
fierce  heat  will  be  excited.  The  object  of 
using  sulphur  seems  to  be  to  improve  the 
colour  of  the  hop,  for  it  is  of  importance 
to  the  seller  to  j»resent  his  hojts  in  the 
market  with  a  light-coloured  delicately 
greenish  hue.  The  lio|)S  from  Farnhaui 
have  hmg  been  esteemed  the  best  for  their 
delicate  colour,  chiefly  derived  from  great 
care  in  subdividing  the  pickings,  and 
partly,  no  doubt,  from  the  use  of  sulphur  in 
the  drying  process.  It  is  surprising  that 
purchasers  who  are  judges  of  hops  sub- 
mit to  sulphur  being  used  to  affect  the 
colour,  unless  they  are  glad  to  employ  it 
as  a  means  of  deceiving  customers  who 
never  saw  hops  growing,  and  know  not 
how  they  are  traited.     What  would  be 


thought   of    a   corn-farmer,   were  he   to 

fumigate  the  barley  be  had  to  dispose  of 
with  sulphur,  in  order  to  make  the  bright- 
coloured,  over-ripened,  and  stained  samples 
seem  all  alike?  If  light-coloured  hops 
are  indispensable  to  the  brewer,  let  hi'i 
fumigate  it,  when  he  gets  it,  with  as 
much  sulphur  as  he  pleases;  but  let  the 
fanner  deal  only  in  the  genuine  article,  the 
production  of  the  soil — let  him  always  sup- 
port a  character  for  downright  honesty. 
If  he  must  have  fair-coloured  bops,  to 
please  one  class  of  his  customers,  let  him 
pick  them  in  the  proper  season,  and  exer- 
cise bis  skill  in  preserving  them  in  the 
best  way,  but  let  him  eschew  every  species 
of  deception.  And  what  avails  him  the 
use  of  sulphur,  after  all,  when  the  ale 
brewers  alone  like  the  light-coloured,  and 
the  porter  brewers  alone  desire  the  brown- 
coloured  hops?  In  producing  both  varie- 
ties, he  will  have  customers  for  both, 
although  he  did  not  use  a  particle  of  sul- 
phur. 

4400.  The  hops,  when  taken  from  the 
kiln,  are  laid  in  heaps  on  the  cooling-floor, 
not  only  to  cool,  but  to  acquire  a  state  of 
adhesiveness,  which,  though  dry.  causes  it 
to  lun1p  together  when  sijuoezcd  in  the 
hand,  and  yet  not  so  much  as  to  lose  its 
elasticity.  This  is  an  important  |)oint  in 
the  process  of  preparing  hops  for  packing, 
for  if  they  are  not  sufficiently  dry,  they 
will  not  keep,  and  if  too  much  dried  they 
will  become  brittle,  break  into  pieces,  and 
be  unsaleable.  It  is,  therefore,  better  that 
there  be  a  few  tough  parcels,  to  put  back 
again  upon  the  kiln,  than  that  the  whole 
be  too  dry  to  injure  itjj  quality  materi- 
ally. The  drying  will  cause  a  loss  of 
weight  of  4  lb.  at  least  in  the  green  state 
for  every  pound  of  prepared  hope. 

4401.  Since  the  heat  for  driving  off  the 
moisture  from  hops  is  not  great,  it  might 
perhajis  be  as  efficaciously  done,  and  cer- 
tainly more  safely,  by  means  of  hot  water, 
instead  of  ojK?n  or  furnace  fires.  It  might, 
I»erhaps,  l)e  effected  by  such  an  arrange- 
ment of  a  hot  water  apparatus  as  is  shown 
in  fig.  388,  which  gives  a  vertical  section 
of  a  drying-house  and  apparatus,  where 
a  a  are  the  walls ;  b  h  the  ground  on  which 
the  house  is  built;  cc  a  place  excavated  in 
the  ground  in  front  of  the  house,  in  which 
the  boiler  d  for  heating  the  apparatus  is 
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situate ;  /  the  gangway  up  to  the  door  g, 
stretching  across  the  excavation  ;  h  h  the 
flooring,  which  may  be  of  any  material  best 


adapted  for  the  drying  of  hops,  perhaps 
perforated  cast-iron  plates,  like  the  floor- 
ing  of  grain  kilns  in   Scotland,  through 


Fig.  388. 
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LONGITUDINAL  SECTION  OF  THE  HOP  DRYING-HOUSE. 

which  the  heat  would  ascend  from  the 
system  of  pipes  k  k,  traversing  the  space 
between  the  drying  floor  h  h  and  the 
ground  b  ;  /is  the  cistern  for  feeding  the 
boiler  and  pipes  with  water.  This  cistern 
18  supplied  with  cold  water  from  a  pipe, 
and  it  is  also  provided  with  a  waste  pipe, 
to  allow  any  water  of  expansion  to  escape. 

4402.  As  the  pipes  in  this  apparatus 
are  always  open  to  the  atmosphere,  any 
steam  or  vapour  generated  can  easily 
escape;  and  it  is  evident  that,  in  an  appara- 
tus constructed  in  all  its  parts  on  the  same 
level,  the  heat  can  never  exceed  the  point 
of  boiling  water,  212°.  If  the  feed  cistern, 
however,  be  elevated  at  a  considerable 
height  above  the  boiler,  the  pressure  on 
the  water  in  the  latter  will  be  greater  than 
usual,  and  the  boiling  point  will  be  raised 
in  proportion  to  the  height  of  the  supply 
cistern.  Thus,  in  an  apparatus  in  which 
the  boiler  is  GO  feet  below  the  cistern  and 
highest  parts  of  the  pipes,  the  boiling  point 
is  270°  instead  of  212°,  and  the  mean 
temperature  of  the  circulating  pipes,  in 
such  a  case,  will  be  185°.  By  raising  the 
site  of  the  cistern  to  the  required  height, 
a  proportionate  degree  of  beat  may  be 
obtained  from  the  pipes. 

4403.  To  explain  the  circulation  which 
the  hot  water  takes  in  such  pipes,  we  have 
only  to  examine  fig.  389,  where  kkkk  is 
the  ascending  pipe,  as  in  fig.  388,  supported 
and  kept  clear  of  the  ground  by  non-con- 


ducting supports,  such  as  bricks,  and  seen 
twisted  here  in  convolutions  under  the 
floor.      This  pipe  should  be  continued  to 

Fig.  389. 


PLAN  OF  THE  HOT-WATER  PIPES. 

within  16  or  18  inches  of  the  surface  of 
the  water  in  the  cistern  I  ;  m  n  is  the  re- 
turn pipe,  which  should  be  covered  with 
the  non-conducting  felt  used  for  covering 
boilers,  and  which,  of  an  inch  in  thickness, 
costs  2s.  the  square  yard;  a  a  are  the 
walls ;  h  h  the  ground ;  c  c  the  excava- 
tion ;  d  the  boiler ;  e  the  gangway ;  g  the 
door  of  the  drying-room  ;  k  k  the  drying- 
floor  above  the  pipes. 

4404.  The  hops  are  put  into  the  bags  in 
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the  stowinjT-room  by  means  of  an  opcninj,' 
in  tlic  flour  (if  tlio  drying-room  into  bags 
6uspen<k'(l  for  the  jxupose,  and  tlie  bags 
are  named  baps  aii<l  pockots.  A  bag  is 
fixed  by  statute  tct  be  4  feet  wide  and  7cj 
feet  h)ng,  to  consist  of  5^  yards  of  clotli, 
weigliing  !>\  lb.,  and  costing  fid.  the  yard  ; 
'  and  it  liohhs  2  cwt.  2  qr.,  or  280  lb.  gross, 
and  2.32  lb.  nett,  the  law  allowing  a  deduc- 
tion in  the  weight  of  hops  weighed  up,  one 
pound  for  every  10  lb.  gross  weight.  A 
Kent  pocket  is  3  feet  wide,  and  7^  feet 
long,  to  consist  of  5  yards  of  clotli  at  7d. 
the  3'ard,  to  weigh  5  lb.,  and  to  contain  1 
cwt.  2  qr.  5  lb.  gross  weight  of  hops.  The 
hops  are  tramped  into  these  bags  by  a  man, 
while  a  boy  supplies  him  from  a  basket, 
and  it  will  take  him  3  or  4  hours  to  tramp 
each  bag,  and  to  tramp  4  bags  at  Od.  each 
is  a  very  good  day's  work  for  a  man.  In 
treading,  the  man  becomes  covered  with 
yellow  dust,  to  which  powder  Dr  Ives 
ascribes  the  whole  virtue  of  the  plant.  It 
nearly  chokes  the  man,  and  he  must  be 
supplied  with  beer  to  keep  his  throat  clear. 
Hops  cannot  be  too  firmly  trod  in,  for  the 
better  to  exclude  the  air,  for  which  end 
the  Bramah  hydraulic  press  has  been  re- 
commended for  jiressure,  and  also  painting 
the  outside  of  the  bags.  It  is  difficult, 
however,  to  exclude  the  air  from  hops, 
which  makes  them  shrink  in,  and  lo.«e  from 
5  lb.  to  10  lb.  the  cwt.,  on  which  account 
old  hops  are  not  worth  half  the  price  of  new. 
Those  containing  the  most  seed  will  retain 
their  weight  the  longest,  and  therefore  the 
plants  which  grow  nearest  the  male  produce 
the  best  hops  for  keeping.  Damp  ruins 
Lops,  and  those  which  absorbed  most  sul- 
phur and  saltpetre  in  the  drying  keep  the 
M'orst.  * 

4405.  After  being  packed,  and  weighed 
by  the  excise,  hops,  after  remaining  12 
hours,  may  l>e  removed  anywhere  for  sale. 
The  nominal  duty  on  hops  is  2d.  j>er  lb., 
but  with  the  drawback  on  the  weight  of 
one  pound  in  every  10  lb.,  the  duty  is 
16s  \)\*\.  /,  the  cwt.  instead  of  18s.  8d., 
at  2d.  jier  lb. :  this,  with  the  additional  5 
per  cent  duty,  makes  the  entire  duty  pay- 
able i'l7,  12s.  f),'^(l.  the  ton,  or  17s.  8d.  the 
cwt.  Taking  the  crop  of  hops  at  the 
general  average  for  a  nundjer  of  years  at 
5\  cwt.   the  acre,  and  the  duty  with  the 


deduction  of  the  drawback  of  one  pound 
in  every  10  lb.,  the  impost  still  amount* 
to  the  considerable  sum  of  JtA,  1 26.  3d.  the 
acre;  and  on  the  supjiosition  that  53,816 
acres  are  under  the  cultivation  of  hops,  the 
average  annual  duty  jwyable  on  them  must 
amount  to  £248,226,'  6s.  Why  such  a 
direct  impost  on  the  produce  of  the  soil,  as 
the  duty  on  hops  is,  should  be  continued  to 
be  levied  at  a  period  of  the  history  of  the 
country  when  reductions  on  the  importa- 
tion of  foreign  products  of  the  soil  seem  the 
determined  policy  of  government,  requires 
a  definite  answer.  It  seems  to  me  a  mis- 
nomer to  call  that  free-trade  which  relieves 
the  foreigner  from  the  interference  of  the 
customs,  while  our  own  people  are  sub- 
jected to  the  trammels  of  the  excise. 

4406.  Whenever  the  bines  are  cleared 
of  the  hops,  they  ought  to  be  taken  off  the 
poles,  and  the  poles  piled  in  a  place  of 
safety  from  wet.  After  the  picking  is  all 
concluded,  the  poles  are  stacked  up  in  the 
ground,  to  be  near  at  hand  when  wanted. 
AVhen  the  culture  is  followed  in  the  square 
form,  as  in  fig.  250,  they  are  put  up  in 
conical  stack.s,  with  the  sharped  ends  on 
the  ground,  having  four  legs  striding  over 
a  hill  which  should  be  right  under  the 
centre  of  the  stack.  The  triangular  form 
of  culture,  fig.  251,  admits  of  the  stack 
being  supj)orted  with  six  legs,  each  leg  in 
one  of  the  six  spaces  around  the  centre  of 
the  hill,  the  ajiex  of  the  stack  being  also 
right  above  that  point.  The  stacks  stand 
firmer  on  six  than  on  four  legs,  and  they 
also  stand  clearer  of  the  hills,  which  is 
necessary,  that  every  hill  may  be  dug 
around.  Each  leg  oi  the  stack  should  be 
bound  round  with  three  bines,  deprived  of 
their  leaves  and  twisted  into  a  rope,  which 
binds  the  stack  clo.^-eand  compact,  and  pre- 
vents the  poles  being  stolen,  or  a  theft 
more  easily  discovered.  The  small  refuse 
poles  are  bound  together,  separating  those 
which  may  be  used  for  the  young  bines  of 
the  first  year,  from  those  which  may  be 
burned  into  charcoal. 

4407.  The  following  is  the  cost  of  pick- 
inir,  and  the  subsequent  expense  on  a  ton 
of  hops  per  acre,  averaging  1300  bushels 
of  green  hops  to  the  ton,  as  calculated  by 
Mr  Rutley : — 
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Picking  1300  bushels,  at  8  bushels  for  Is.,  .  £8  2  6 
10  binmen  at  23.  3d.  eavli,  over  10  bins  com- 
panies, of  8  pickers  each,  ...  126 
1  man  to  measure  liops,  ....  0  3  U 
1  lad  to  tally  and  keep  accounts,  .  .  0  3  0 
Boy,  van,  and  I  horse  to  carry  hops  and  baskets,  0    6    0 

Fuel  for  drying  hops 15    0 

Carriaj^eof  fuel,    .        .                 ...  050 

Sulphur,  Jcwt.  toil  ton  ofhopsat  123.  percwt,  0    9    0 

65  yards  of  cloth  for  13  pockets,  at  7d.  per  yard,  1  17  11 
Makingand  marking  13  pockets,  and  uik,  at 

2d.  each, 0    2    2 

Treading  and  putting  in  13  pockets,  at  lOd. 

each, 0  10  10 

Driers,  one  at  6s.,  and  an  under  one  at  58. 

a-(lay, 0  11    0 

6  gallons  of  beer  for  driers,  treaders,  <&c. ,  at  Is. 

per  gallon,  .  .  .  '  .  .  0  5  0 
Annual  supply  of  new  pokes,  and  tear  and 

wear  of  old 0    6    0 

Wear  and  tear  of  oast  hairs,  and  hop  bins,  &c  0    5     0 

Men  to  weigh  hops,  move  loads,  &c.,  .  0  6  0 
Loss   of   time   by    weather,    3    days'  work, 

£7,  lis.  6d.,  say, 0  10    0 

Wood  lor  fuel,  and  straw  for  stranger  pickers,  0  10  0 
Gift  to  each  picker  and  biiinian,  at  Is.  each, 

with  beer 0    8    0 

Carriage  of  13  pockets  to  London,  at  2s.  each,  16    0 

Factor's  commission  on  13  pockets,  at  4s.  each,  2  12    0 

£21    6  11 

Duty 17  12    9J 


£38  18    8* 


James  I.  This  act  was  little  attended  to,  and 
never  having  been  repealed,  is  strongly  con- 
trasted by  the  act  of  Anne,  which  inflicts  a  pen- 
alty of  £20  on  all  brewers  who  shall  use  any  other 
bitter  than  that  of  hops  in  their  malt  liquors.  § 

4409.  Such  has  been  the  increase  of  the  cul- 
ture of  the  hop  since  that  period,  that  in  1835 
the  exportation  to  foreign  countries  amounted  to 
1,091,65!)  lb.  or  487  tons  6  cwt.,  of  which  only 
29  J  tons  were  of  the  growth  of  1835,  and  74^  tons 
of  the  year  1834 — the  remaining  quantity  being 
made  up  of  old  ones,  together  with  2  tons  of 
foreign.  The  returns  of  1848  do  not  mention 
hops.  II 

4410.  Hops  may  be  used  medicinally :  a 
pillow  of  hops  will  insure  sleep  to  a  patient  in 
delirious  fever  when  every  other  expedient  will 
prove  ineffective.  The  imbricated  scalesof  thehop 
are  scattered  over  with  resinous  spherical  glands, 
which  are  easily  rubbed  off,  and  have  a  powerful 
agreeable  odour  and  bitter  taste,  and  their  bitter 
principle  has  been  named  lupuline.  By  pressure 
hop-heads  yield  a  green,  light,  acid  oil,  called  oil 
of  hops,  to  which  the  plant  owes  its  peculiar 
aroma.  The  best  hops  are  grown  in  England, 
and  those  of  Kent  afford  the  largest  cones,  and 
are  most  productive  in  useful  secreted  and  soluble 
matters  ;  and  those  of  Worcester  have  an  agree- 
able mildness  of  flavour,  greatly  admired  by  many 
ale  drinkers.  Next  to  the  English  are  the  hops 
of  Alost  in  Belgium. 

.  4411.  "The  best  hops,"  says  Dr  Ure,  "  have 
a  golden  yellow  colour,  large  cones,  an  agreeable 
aroma ;  when  rubbed  between  the  hands,  they 
leave  yellow  traces,  powerfully  odoriferous,  with- 
out any  broken  portions  of  the  plant,  such  as 
leaves,  stems,  and  scaly  fragments.  When 
alcohol  is  digested  in  good  hops,  from  9  to  12 
per  cent  of  soluble  yellow  matter  may  be  obtained 
by  evaporating  it  to  dryness.  This  is  a  good  test 
of  their  quality."  •[I 

4412.  The  composition  of  the  ash  of  the  hop 
is  as  follows,  according  to  Mr  Nesbit : — 


"  In  blight  ye3.rs,''  concludes  Mr  Rutley, 
"as  iinich  more  per  bushel  is  given  for 
picking,  and  as  there  will  not  be  so  many 
Lops,  it  will  cost  more  per  ton  to  pull  the 
poles ;  and  taking  it  in  round  numbers,  if 
we  were  to  average  the  cost  of  picking, 
and  subsequent  expenses,  one  year  with 
another,  at  £iO  the  ton,  40s.  the  cwt.,  we 
should  not  be  very  wide  of  the  mark.''* 

4408.  The  hop  is  not  a  native  of  Britain,  nor 
was  it  known  in  this  country  till  the  reign  of 
Henry  VIII.,  in  1524,t  after  the  return  of  his 
expedition  to  the  Netherlands  against  Tournay 
in  that  year.  We  therefore  conclude  that  the 
art  of  using  hops  was  learned  during  that  eiiter- 
prise.  It  is  probable  that  the  Dutch  gardeners, 
who  came  to  England  during  Henry's  reign, 
might  have  brought  over  some  hop  plants  with 
other  roots  and  seeds,  and  that  we  then  availed 
ourselves  of  the  manner  of  cultivating  this  bitter 
herb.  From  them  we  probably  derived  the 
name,  which,  in  German,  is  hopfen;  and  hoppe, 
hop,  and  hopcruyt,  in  Dutch.  It  had  not  become 
a  favourite  with  the  people  for  many  years  after 
that  period  ;  for  Walter  Blith  records,  in  1653, 
this  remarkable  popular  error,  that  "  It  is  not 
many  years  since  the  famous  city  of  London 
petitioned  the  parliament  of  England  against  two 
nuisances,  and  these  were  Newcastle  coals  in 
regard  to  their  stench,  &c.,  and  hops,  in  regard 
they  would  spoil  the  taste  of  drink,  and  endanger 
the  people.":J:  The  use  of  hops  was  therefore 
forbidden  by  an  act  of  parliament  in  the  reign  of 

•  Journal  of  the  Agricultural  Society  of  Enijland,  vol.  ix.  p.  566-82. 

t  Beckraan's  His'tory  of  Inventions,  vol.  iv.  p.  339. 

+  Blith's  Improver  Improved,  p.  240. 

§  Philips'  History  of  Cultivated  Vegetables,  vol.  i.  p.  240.  ||  Lance's  Hop-Farmer,  p.  200. 
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Golding  Hop. 

Yellow 
Grape  Uop. 

Potash, 

24-50 

18-61 

Lime, 

15-56 

23-75 

Mas^nesa, 

5-63 

6-13 

Pho.-iphate  of  iron, 

7-26 

6-79 

Sulphuric  acid. 

5-27 

4-16 

Phosphoric  acid,    . 

9-54 

5-26 

Carbonic  acid, 

2-61 

3-36 

Chloride  of  sodium, 

7-05 

3-18 

Chloride  of  potassium,     1*63 

2-21 

Manganese,    . 

1-59 

Silica,  . 

20-95 

24-96 

"100-00  • 

100-00 

Percentage  of  ash, 

9-90 

15-80 
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4413.  Weight  of  the  rarious  mineral  ingre- 
dients, removed  from  an  acre  of  land  by  the 
Golding  hop,  is  aa  follows: — 


^* 

3-2 

MtNRRAL 

^1 

sf 

£l 

INORKOISNTS. 

i^ 

^1 

K 

lb.    o«. 

Ik.      OI. 

lb.    OI. 

lb.       OI. 

Potasti,     . 

11     3^ 

2  lU 

2    6 

l(i    3i 

Soda, 

0    1 

0     1 

Ijime, 

7    li 

8  10 

3  13 

19    8i 

Magnesia, 

2    9 

0    6 

0    6i 

3    5i 

l'l)08pliat«  of  iron, 

3    5 

0  10 

0    OJ 

3  151 

Sulphuric  acid. 

2    6) 

0  14 

0    5V 

3  10 

I'liosplioric  acid. 

4    6 

0    7 

0    yi 

5    Gk 

Clilnride  of  sodium. 

3    3i 

1  10 

0  10 

5    7| 
1  IV 

Vo.  of  potassium. 

0  12 

0  15 

SiUca.       . 

y   9 

2    3 

0    H 

12    4i 

44    8 

17    6 

»  11 

71    »i 

4414.  Weight  of  the  various  mineral  ingre- 
dients removed  from  an  acre  of  land  by  the 
Yellow  Grape-hop,  is  as  follows : — 


t 

"S  . 

•3 

^l« 

MI.NBRAL 

ei 

fiS 

si 

-.H 

INGREDIE.VT9. 

g- 

sl 

&£! 

^ 

XI 

lb.  OI. 

lb.  01. 

lb.  OI. 

lb.  OI. 

Potash, 

42    6i 

4    4 

6  15 

53     9i 

Soda,     . 

1  14 

1     4 

3    2 

Lime,     . 

64    li 

28  U 

9     4 

90    04 

Magnesia, 

13  15 

5    2 

6  12 

25  13 

Phospliate  of  iron 

15    7i 

0    7 

1     14 

17    0 

Do.  alumina. 

0  14 

0  14 

Sulphuric  acid. 

9    74 

3    0 

1  11 

14     24 

Phosphoric  acid. 

11  154 

3    0 

4    5i 

19    5 

Chloride  of  sodium 

7  0 

3  14 

5    5 

16    3 

Do.  pot.issium. 

4  15 

4  15 

Man^nese,  . 

3  10 

9  10 

Silica, 

56  14| 

16  i4 

3    0 

76  121 • 

219  13 

65    2 

40    8 

325    7» 

4415.  The  composition  of  the  ash  of  the  flower 
of  the  hop,  according  to  the  analysis  of  Mr 
Frederick  Eggar,  are  as  follows : — 


Potash, 

Golding 
Hop. 

•J4.88 

Tellow 
Gr«pe 
Hop. 

l.'5.5fi 

in  a  Con 

of ilopa. 

lb. 

'29    5 

Lime, 

21.59 

18.17 

'27    5 

Magnesia, 
Peroxide  of  iron, 

4M9 
1.75 

5.-_'7 
1.41 

7    5 
•2    4 

Sulphuric  acid,     . 
Phosphoric  acid, 
Carbonic  acid, 

7:27 

14.47 

•-'.17 

ll.GI! 

17..i8 

4.54 

I '2    3 
25    2 

Chloride  of  sodium. 

3.4J 

1.12 

2     1 

Chloride  of  potassium. 
Silica, 

.  19.71 

4.34 
9.9'J 

4    r, 

25    0 

9!(.95 
5.95 

99.96 

13G     1 

Percentage  of  ash,  \ 
calculated  dry,   ) 

7.'21t 

4416.  As  spent  hops  are  used  for  mannre,  the 
analy-'sis  of  their  ash,  by  Mr  Nesbit,  may  prove 
instructive : — 


PoUsh, 

1.45 

Lime,           .            . 

23.70 

Magnesia, 

2.75 

Pho»|.hate  of  iron. 

2.50 

Sulphuric  acid, 

3.05 

Pliosphoric  acid. 

4.10 

Carbonic  acid. 

9.00 

Chloride  of  sodium 

2..<)5 

Chloride  of  potassium, 

0.70 

Silica  (soluble) 

27.10 

Sund  and  charcoal, 

21.80 

Percentage  of  ash. 


99.10 
10.40+ 


4417.  The  import  duty  on  hops  is  £2,5s.  theewt. 


ON  THE  SOWING  OF  WINTER  BEANS. 

4418.  The  common  field  horse-bean,  fig. 
189,  it  is  well  known,  is  nnable  to  with- 
stand the  weather  in  winter.  A  new  bean 
to  tiie  agriculture  of  this  country  was 
introduced  into  England  in  182;"»,  and  is 
found  to  stand  the  winter  in  the  south  of 
England  with  considerable  certainty.  It 
is  doubtful  whether  it  will  bear  a  Scottish 
winter,  as  the  few  attemjits  which  have 
been  made  to  grow  it  have  been  rather 
unsuccessful ;  and  unless  the  autumn  is 
rery  favourable  to  vegetation,  it  is  believed 
that  it  will  not  prove  jirofitable. 

4419.  This  bean  is  called  the  winter, 
and  sometimes  the  Russian,  bean.  It  grows 
to  the  height  of  3  or  4  feet ;  is  remark- 
ably hardy  and  prolific;  the  seed  being 
small,  heavy,  and  very  plump,  seldom 
having  any  depression  in  its  sides.  It  is 
of  the  same  colour  of  the  common  bean, 
with  a  <lark-greenish  spot  on  the  short 
side,  a  little  below  the  termination  of  the 
small  black  eye.  It  was  at  first  con- 
founded, but  is  now  ])roved  to  be  a  distinct 
variety  from  the  Heligoland  bean.§ 

4420.  The  only  one  I  have  heard  who 
cultivates  the  winter  bean  is  Mr  Hewitt 
Davis,  Spring  Park,  near  Croy<lon,  in 
Surrey,  who  thinks  it  a  valuable  crop  in 
soils  unsuited  to  the  common  bean.  If 
taken  after  j)otatoes,  the  land  should  be 
drilled  in  tlie  double  form  (2397)  in  Sep- 
tember, and  the  seed,  from  six  to  eight 
pecks  to  the  acre,  then  sown  upon  the 
drills  by  the  bean  barrow,  fig.  219.     The 
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land  13  cleaned  with  tlie  scuffler,  fig.  262, 
drill-grubber,  fig.  264,  and  hand-hoe,  fig. 
266,  in  spring.  It  conies  early  in  spring 
into  blossom,  may  be  harvested  in  some 
years  as  early  as  July,  and  yields  from  4 
to  5  quarters  an  acre.  It  possesses  tlie 
advantage  over  the  common  bean  of  never 
being  attacked  by  the  black  dolphin  or 
collier,  fig.  335,  probably  on  account  of  its 
rapid  growth  anticipating  the  period  of 
the  existence  of  that  pest;  and  this  discri- 
mination was  strikingly  exemplified  by 
compai"ison  in  1847,  a  year  in  which  a 
large  proportion  of  the  common  bean  was 
destroyed  in  England  by  this  aphis.* 

4421.  If  the  winter  bean  is  taken  after 
stubble,  the  land  shouhl  be  drilled  in  the 
doid)le  manner  (2397,)  dunged  in  the  drill, 
as  in  (2433,)  the  seed  sown  on  the  top  of 
the  dung  by  the  drill-barrow,  fig.  219, 
in  the  same  quantity  as  specified  for  beans 
in  spring  (2442,)  and  the  dung  and  seed 
covered  over  with  the  double  mode  of 
drilling.  Other  modes  of  sowing  beans 
with  and  without  manure  are  described 
from  (.2427)  to  (2432.) 

4422.  After  the  autumnal  dunging,  the 
land  should  be  top-dressed  in  spring  with 
some  alkaline  manure,  as  nitrate  of  potash, 
wood  ashes,  or  common  salt,  2  or  3  cwt. 
to  the  acre. 

4423.  Mr  Davis  grows  turnips  between 
the  rows  of  winter  beans,  and  carrots  may 
be  grown  in  the  same  manner  ;  but 
although  Mr  Davis  regards  the  turnips  as 
valuable  for  folding  sheep  upon  them  after 
the  removal  of  the  beans,  it  is  questionable 
farming  to  make  the  land  produce  two 
crops  at  the  same  time.  Such  a  style  of 
farming  is  common  in  Flanders,  and  it  is 
carried  there  to  the  extreme  length  of  grow- 

»ing  a  green  crop  amongst  grain,  such  as 
carrots  amongst  barley,  but  the  green  crop 
is  unworthy  of  the  name.  Should  the 
stone  turnip  (4358)  amongst  winter  beans 
be  desired,  the  beans  may  be  sown  in 
double  rows  at  fifteen  inches  apart,  and 
nine  feet  between  tlie  double  rows,  which 
would  aft'ord  the  ordinary  room  of  twenty- 
seven  inches  between  the  two  drills  of  tur- 
nips. For  two  rows  of  carrots  seven  feet 
between  the  double  rows  will  suffice. 


ON  THE  PULLING,  STEEPING,  AND  DRYING 
OF  FLAX. 

4424.  We  left  the  flax  crop  after  it  was 
weeded,  in  (3115,)  and  shall  now  describe 
the  mode  of  removing  it  from  the  ground. 

4425.  The  flax  plant  is  removed  from 
the  ground  by  being  pulled  up  by  the 
roots,  and  not  by  being  cut  over  with  any 
sliarp  instrument.  The  pulling  is  not 
attempted  until  the  plant  has  done  flower- 
ing, and  tlie  seed  has  attained  a  certain 
degree  of  maturity  in  the  capsule  or  boll 
wiiich  contains  it.  The  test  of  ripeness^ 
according  to  Mr  Henderson,  is  this  : — "  I 
have  found  the  test  recommended  by  Mr 
Boss,  to  ascertain  the  degree  of  ripeness 
that  gives  the  best  produce,  with  the  finest 
fibre,  perfect.  It  is  this :  Try  the  flax 
every  day  when  approaching  ripeness,  by 
cutting  the  ripest  capsule  on  an  average 
stalk  across,  horizontally,  and  when  the 
seeds  have  changed  from  the  white,  fnilky 
substance  which  they  first  show,  to  a 
greenish  colour,  pretty  firm,  then  is  the 
time  to  pull.  The  old  prejudice  in  favour 
of  much  ripening  is  most  injuiHotis,  even 
as  regards  quantity;  and  the  usual  test  of 
the  stalk  stripping  at  the  root  and  turning 
yellow,  and  the  leaves  falling  oft',  should 
not  be  depended  on.  Where  there  is  one 
man  that  pulls  too  green,  five  hundred 
over-ripen." 

4426.  When  thus  properly  ripened,  the 
flux  should  be  pulled  in  this  way  : — "  I 
use  the  Dutch  method,  by  catching  a  i'ew 
stems  of  the  flax  at  a  time  close  below 
the  bolls,  which  allows  the  shortest  of  the 
flax  to  escape.  With  the  next  handful  the 
puller  draws  the  short  flax,  and  keeps  the 
short  and  the  longeach  by  itself,  to  be  steeped 
in  separate  ponds.  It  is  most  essential  to 
keep  the  flax  even  at  the  root  end,  and 
this  cannot  be  done  without  time  and  care; 
but  it  can  be  done,  and  should  altcays  be 
done.  The  beets  or  sheaves  should  always 
be  small,  equal  sized,  straight  and  even, 
and  should  never  be  put  up  in  stooks  or 
winrows,  but  taken  to  the  pond  the  day 
they  are  pulled,  or  the  day  after  at  longest, 
especially  in  bright  weather — for  the  dis- 
coloration produced  by  the  sun  on  green 

■Jinx  will  never  be  remold  till  it  goes  to 
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th^  hlsacAer,  and  will   pite    him   toma 

trouble  alto." 

4427.  On  being  puUeu  the  plant  is  de- 
prived «>f  its  bolls  or  soed-capsules  by 
ripplinij,  wliich  consists  of  tlrawiu^  tbe 
stems  of  the  plant  tiirough  t'.ie  teetli  of  an 
iron  comb  8  inches  iu  length,  set  upright 
apon  a  form,  across  which  two  men  sit 
opposite  each  other,  and  ripple  their  hand- 
fuls  alternately.  The  ripple  is  placed  on 
a  bam  slieet,  (1740.)  The  arrangement  of 
labour  should  be  such  that  the  rippling 
should  go  on  simultaneously  with  the 
pulling,  and  with  as  little  loss  of  time  as 
possible.  The  rippled  plants  should  be  tied 
in  sheaves  to  be  taken  to  the  watering-poul 
to  be  steeped.  Some  steep  the  holh  on 
the  plants,  bnt  no  good  is  attained  thereby. 

4428.  Next  comes  the  iterping,  which 
is  a  most  important  process,  and  is  the  one 
least  understood  by  the  growers  of  flax  in 
this  country.  The  object  of  steeping  the 
flax-plant  is,  that  asthestemof  flax  consists 
of  two  parts,  possessing  very  different  pro- 
perties— one,  the  outer,  fibrous,  aff'ording 
tlie  flax  which  is  kept— the  other,  the  inte- 
rior, pi  thy,  to  be  got  rid  of  by  fermentation  in 
steeping  and  loosening  its  hold  of  the  fibre. 
The  adhesive  substance  betwixt  the  two 
is  mucilage,  and  the  sooner  the  flax  is  put 
into  steep  after  being  pulled,  the  more 
mucilage  will  be  dissolved  from  it.  If 
the  steeping  is  as  long  continued  as  to 
aflfect  the  texture  of  tlie  fibrous  coating, 
the  flax  will  be  injured  :  and  should  it  not 
be  continued  until  the  pithy  mutter  may 
be  easily  loosened,  much  labour  will  after- 
wards be  retjuired  to  get  rid  of  it.  Pnij)er 
steeping,  then,  is  n<tt  only  an  essential,  but 
a  nice  process,  and  clear  instructions 
regarding  it  are  valuable  : — "  Flax  is  sbb- 
ject  to  injury  from  neglect  in  every  pro- 
cess, but  in  steeping  especially.  The  water 
brought  to  the  pond  should  be  pure  frfim 
all  mineral  substances,  clean  and  clear. 
The  water  from  large  rivers  is  generally  to 
be  preferred ;  but  spring-water  which  has 
run  some  hundred  yards  becomes  soft,  and 
will  hive  depogite<lany  mineral  impurities 
it  may  have  contained ;  hut  lh;tt  imme<li- 
.ately  from  tlje  spring  seldfmi  does  well. 
If  the  water  be  good  and  soft,  it  is  injurious 
to  allow  it  to  stagnate  iu  the  jn^nd  before 
being  used  for  steeping.  I  put  in  two  layers, 
each  somewhat  sloped,  with  the  root-end 


of  each  downwards  :  one  laver  at  a  time  is 
said  to  be  safer,  and  perhaps  is  so,  although 
I  have  tried  both  ways  and  have  ()l•^<•rved 
no  diflfercnce.  The  flax  should  be  placed 
rather  l<>(»ae  than  crowded  in  the  j^tond, 
and  laid  carefully  straight  and  re;:ulur. 
Having  an  abundant  supply  of  water,  I 
dj;  not  let  any  into  the  pond  till  the  first 
layer  is  first  placed  in  it.  I  cover  the 
flax  with  sods  laid  perfectly  close,  the 
shear  of  each  fitting  to  the  other.  Thuj 
C4>vered,  it  never  sinks  to  the  bottom,  nor 
floats  above  the  water,  nor  is  uff'ected  by  air 
or  light.  It  is  generally  watered  in  11  or 
13  days.  A  gentle  stream  should,  if  p>8- 
sible,  always  pass  slowly  over  the  pond  ; 
it  carries  off  impurities,  and  does  not  at 
all  impede  due  fermentation.  Flood  and 
impure  water  should  be  carefully  kept  off; 
and  perhaf>a  the  best  way  to  do  this  is  to 
make  a  drain  or  ditch  around  the  pond. 
The  greatest  cause  of  injury  in  steeping 
is  exudation  of  water  from  the  .«<ides  or 
bottom  of  the  pond.  Stripe  and  dicolor- 
atii  n  are  mostly  imputed  to  the  quality  of 
the  water  brou^'ht  to  the  pond  ;  whilst  in 
most  cases  the  water  oozing  from  the  sides 
and  bottom  of  the  pond  itself  is  the  cause. 
Even  if  such  water  were  pure,  w  hich  it 
seldom  is,  it  is  injurious  ;  but  when  im- 
pregnated with  inin  or  other  materials,  it 
does  immense  harm.  If  such  ponds  must 
continue  to  be  used,  the  injury  may  be 
partially  amended  by  draining  around  the 
sides  and  ends,  at  6  or  8  feet  distance,  and 
18  inches  deeper  tiian  their  l>ottom, 
and  filling  the  drains  with  tiles  or  stones. 
No  other  thing  I  know  ui  does  so  niach 
injury  as  this  springing  of  water  within 
the  pond.  The  I)utch  test  of  being  suffi- 
ciently watered  is  certain  and  perfect ;  at 
least,  I  never  found  it  otherwise.  It  is 
tliis  : — Try  some  stalks  of  average  fineness 
iiy  breaking  the  wixKly  part  in  two  places, 
about  3  inches  apart,  at  the  middle  of  the 
length  ;  catch  the  wood  at  the  lower  end, 
and  if  it  will  pull  downwanl  freely  for 
those  three  inches,  without  breaking  or 
tearing  tlie  fibre,  it  is  ready  to  be  taken 
out.  This  trial  should  be  made  every 
day  after  fermentation  subsides,  for  some- 
tiuie*  the  change  desired  is  rapid.  Flax  is 
more  frequently  injured  by  too  little  than 
too  mudi  of  the  water.  Great  care  and 
neatness  are  necessarv  in  taking  the  flax 
out,  as  broken  or  crumpled  flax  will  never 
reach  the  market.     Set  the  sheaves  on  end 
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against  one  another  as  taken  out  of  the 
pond,  to  drain  the  water  otl"  ibem  tlie  more 
quickly.  Spread  the  flax  on  the  same 
day  it  is  taken  out,  unless  it  is  happens 
to  be  heavy  rain.  Light  rain  does  little 
harm ;  but,  in  any  case,  spread  the  next 
day,  for  it  will  iieat  in  the  pile,  and  that 
heating  will  be  destructive." 

4429.  Flax  "  should  be  spread  even, 
straight  at  its  length,  not  too  thick,  and. 
well  shaken,  so  that  there  shall  be  no 
clots ;  indeed,  if  possible,  no  two  stalks 
should  adhere.  I  have  ever  found  it  in- 
jurious to  keep  it  long  on  the  grass  :  it  is 
in  the  steep  the  wood  is  decomposed ;  on 
the  grass  the  fibre  is  softened  and  the 
wood  little  if  at  all  aflfected.  I  rarely 
let  it  lie  more  than  5  days,  sometimes  only 
3  :  one  year  it  had  only  3  days,  and  I 
never  had  better  flax.  It  should  never,  if 
possible,  be  spread  upon  the  ground  where 
it  has  grown — it  claps  down,  and  the  clay 
and  weeds  discolour  it :  clean  lea,  or  lately 
cut  meadow,  is  the  best  ground." 

4430.  "  Lifting,  like  all  other  opera- 
tions, requires  care  and  neatness  to  keep 
the  flax  straight  in  its  length,  and  even  at 
the  roots.  This  operation  is  too  frequently 
hurried  and  coarsely  done." 

4431.  "If  the  steeping  and  grassing 
have  been  perfect,  flax  should  require  no 
fire  ;  and  to  make  it  ready  for  breaking 
and  scutching,  exposure  to  the  sun  should 
be  sutiicient ;  but  if  the  weather  be  damp, 
the  flax  tough,  and  must  be  wrought  off, 
then  it  must  be  fire-dried.  Such  drying 
is  always  more  or  less  injurious  ;  and  if  it 
be  put  on  tlie  kiln  in  a  damp  state,  it  is 
ruinous  ;  it  is  absolutely  burnt  before  it  is 
dry.  All  who  can  aiFord  it  should  keep 
such  flax  over  to  the  ensuing  spring  or 
summer,  putting  it  dry  into  stacks,  when 
it  will  work  freely  without  fire-heat." 

4432.  In  his  concluding  remarks,  Mr 
Hen<ierson  shows  that  he  is  well  acquainted 
with  the  nature  and  efllects  of  flax  culture  : 
— "  The  proper  culture  and  preparation  of 
flax  require  more  care,  exertion,  and  ex- 
pense than  the  old  slovenly  method;  and 
those  who  will  not  give  those  requisites, 
would  do  wisely  to  abstain  from  growing 


flax  altogether.  Any  other  crop  will 
abide  more  negligence.  So  much  has  been 
said  and  written  of  late  of  the  advantage 
(;f  flax-culture,  that  it  is  to  be  feared  some 
may  be  led  to  carry  it  to  an  undue  extent, 
and  sow  it  on  land  not  fitted  for  it ;  in- 
deed, this  has  already  been  often  done,  and 
I  know  of  nothing  more  injurious  to  the 
farmer.  Flax  is  proverbially  either  the 
very  best  or  the  very  worst  crop  a  farmer 
can  grow."* 

4433.  I  think  that,  as  far  as  the  farmer 
is  concerned,  he  should  have  nothing  to  do 
with  the  steeping  of  flax,  nothing  to  do 
with  its  manufacture  at  all,  which  should 
be  left  entirely  to  the  skill  and  practical 
management  of  the  manufacturer,  who 
must  know,  much  better  than  the  farmer, 
the  processes  best  suited  to  preserve  ana 
render  the  fibre  most  fitted  for  his  own  pur- 
poses. And  by  following  what  is  termed 
the  Courtrai  system  of  management,  it  is 
in  his  power  to  avoid  all  trouble  and  risk 
incideutal  to  the  steeping  and  dew-retting 
of  the  crop.  This  system  is  simply  to  set 
up  the  sheaves,  on  being  pulled  and  rippled, 
into  stooks  to  be  dried,  and,  after  it  is  so, 
to  stack  it,  ready  for  sale  to  any  purchaser, 
or  to  dispose  of  it  in  the  stook.  The  steep- 
ing can  be  done  after  the  plant  has  been 
dried,  although  it  takes  a  longer  time  to 
take  eftect ;  and  the  steeping  may  be  super- 
seded altogether,  now  that  the  mucilage 
and  pith  may  be  dissolveil  and  removed  by 
a  process  of  heating  in  steam,  which  has 
been  invented  by  an  American  gentleman, 
MrR.  B.  Schenck.  His  ajjparatiis  consists 
of  a  steam-boiler  anil  vat,  in  which  is  main- 
tained the  flax  and  water  at  a  temperature 
of  90°  Fahrenheit,  fur  60  or  80  hours,  at  the 
end  of  which  time  the  flax  is  as  completely 
fitted  for  drying  and  breaking  as  when 
steeped  for  14  days.  The  water  is  heated 
by  the  steam  passing  through  a  coil  of 
pipes  lying  in  the  bottom  of  the  vat, 
which  has  a  false  perforated  bottom,  upon 
which  the  flax  is  laid. 

4434.  The  crop  of  flax,  after  it  is  dried, 
is  bulky  for  its  weight,  and  yields  from  3 
to  10  cwt.  per  acre  of  dried  plants.  From 
30  to  40  stones,  of  14  lb.  each,  an  acre  of 
dressed  flax,  is  considered  a  fair  crop,  and, 
ii  (ji  Jine  quality,  will  fetch  perhaps  Jt90 


Henderson  On  the  Cultivation  of  Flax,  p.  I. 


324 


PRACTICE— AUTUMN. 


a  ton — tliat  is,  from  4  to  r>  acres  are  re- 
quireci  to  fm  iiish  I  ton  of  flax.  Tlie  return 
obtaincil  is  from  £18  to  X22  per  acre,  ex- 
clusive of  the  expense  of  preparing  it  by 
beetling,  scutching,  and  h<?ckiing,  which 
will  still  leave  from  £lO  to  £15  an  acre  of 
profit.     But  should  the  flax  jirove  coarse 


flaxen  fibre,  25  parts  soluble  in  water,  (apparently 
extractive  and  albumen,)  and  17  parts  insoluble 
in  water,  being  chiefly  gluten.  By  breaking  the 
harl,  with  either  hot  or  culd  water,  the  l:tttttr 
subiitance  is  dyed  brown  by  the  soluble  mulier, 
wliile  tlie  fibres  letain  their  coherence  to  one 
anotlier.  Alkaline  lyes,  and  also,  thoui,'h  less 
readily,  soap  water  dissolves  the  gluten,  which 
seems  to  be  the  cement  of  the  textile  fibres,  und 


by  im[)roper  management,  or  be  injured  in  t,,„^  g^^^  themfree.  The  cohesion  of  tho  fibn-s  in 
drying,  much  waste  will  be  occasioned  in 
dressing  it,  and  the  profit  reduced  to  jier- 
haps  one-third  of  those  amounts.  So  that 
the  safest  plan  for  the  farmer  to  pur- 
sue, in  regard  to  his  flax  crop,  is  to  dry  it 
for  sale,  after  the  pulling  and  rippling. 
The  observation  of  Mr  Henderson,  of  flax 
being  either  the  best  or  worst  crop  for  the 
farmer,  receives  corroboration  according  to 
the  manner  in  which  it  was  treateil. 


4435.  When  the  flax  is  raised  of  fine 


the  rough  harl  is  so  considerable,  that  by  mecha- 
nical means,  as  by  breaking,  rubbing,  kc,  a  com- 
plete separation  of  them  cannot  be  effected,  unless 
with  great  loss  of  time  and  rupture  of  the  fila- 
ments. This  circumstance  shows  the  necessity 
of  having  recourse  to  some  chemical  method  of 
decomposing  the  gluten.  The  process  employed 
with  this  view  is  a  species  of  fermentation,  to 
which  the  flax  stalks  are  exposed.  It  is  called 
retting,  a  corruption  of  rotting,  since  a  certaia 
degree  of  putrefaction  takes  place. "+ 

4437.  "  Mr  James  Thomson  and  Mr  Bauer," 
relates    Dr   Thomson,  "  have   shown,  that   the 


section  of  a  filament  resembles,  in  some  degree, 
the  figure  8,  the  tube  originally  cylindrical, 
having  collapsed  most  in  the  middle,  forming 
semitubes  on  each  side,  wliich  give  to  the  fibre, 
when  viewed  in  a  certain  light,  the  appearance 
of  a  flat  ribbon,  with  a  hem  or  border  on  each 
edge.    The  uniform  transparency  of  the  filament 


good  food  for  cattle,  and  have  been  success 

fully  used  as  such  by  that  eminent  breeder, 

Mr    Hugb    Watson,    Keillor  Farm,   near 

Coupar-Angus.     When  the  flax  is  allowed 

to  stan<l,  more  for  the  sake  of  obtaining 

seed  than  fibre,  every  8  bushels  of  bolls 

inav  be  exi)ected  to  produce  one  bushel  of  is  impaired  by  small  irregular  fissures,  probably 
"■■■■        *  wrinkles    arising   from    the    desiccation    of   the 

tube.  In  consequence  of  this  diSerence  between 
the  structure  of  linen  and  cotton  fibres,  Mr 
Thomson  and  Mr  Bauer  were  enabled  to  ascer- 
tain, that  the  cloth  iu  which  the  Egyptian 
iDummies  are  wrapt  is  always  linen,  and  never 
cotton.  It  is  clear  from  this,  that  the  opinion 
entertained  by  eome,  that  what  is  called  in 
our  translation  of  the  Old  Testament  fiut  linen 
of  Kgypt,  ought  to  be  the  cotton  cloth  of  Egypt, 
is  erroneous.  We  have  no  evidence  from  the 
clotli  wrajit  about  ancient  mummies,  that  the 
Egyptians  in  those  early  times  were  acquainted 
with  cotton."  X 


clean  seed  ;  and  the  ])rice  of  the  bolls,  after 
being  <lried  in  the  sun,  is  6d.  the  bushel ; 
at  wliich  price  the  farmers  of  Ireland  ex- 
press themselves  satisfied  at  the  profit 
derived  from  this  part  of  the  flax  crop.* 

44.56.  The  structure  of  the  flax  plant,  and  the 
proportions  wliich  the  parts  bear  to  one  another, 
is  thus  de-cribed  by  Dr  Ure : — "  lu  it  two  prin- 
cipal parts  are  to  be  distinguished — the  woody 
heart  or  boon,  and  the  harl,  (covered  outwardly 
with  a  fine  cuticle,)  which  encloses  the  former 
like  a  tube,  consisting  of  parallel  lines.  In  the 
natural  state  tlie  fibres  of  the  harl  are  attached 
firmly  not  only  to  the  boon,  but  to  each  other,  by 
means  of  a  green  or  yellow  substance.  The 
rough  stems  of  the  flax,  after  being  stripped  of 
their  seeds,  lose  in  moisture,  by  drying  in  warm 
ftir,  from  55  to  66  per  cent  of  their  weight,  but 
somewhat  less  when  they  are  quite  ripe  and 
woody.  Ill  this  dry  state  they  consist,  in  100 
parts,  from  20  to  23  per  cent  of  harl,  and  from 
80  to  77  per  cent  of  boon.  The  latter  is  com- 
posed, upon  the  average,  of  69  per  cent  of  a 
peculiar  woody  substance  ;  12  per  cent  of  a 
matter  soluble  in  water;  and  19  per  cent  of  a 
body  not  soluble  in  water,  but  in  alkaline  lyes. 
The  harl  contains,  at  a  mean,  58  per  cent  of  pure 


4438.  The  desire  to  grow  flax  has  been  strongly 
expressed,  in  Ireland,  fur  a  few  years  past  ;  and, 
on  the  btimnlus  given  to  the  subject,  by  tlie 
society  instituted  tor  the  purpose  of  promoting  its 
culture,  little  doubt  exists  that  more  flax  is  grown 
at  present,  in  Ireland,  than  has  been  for  many 
years  bypast,  and  as  so  large  an  importati'-n  took 
place  so  lately  as  1,052,089  cwt.  in  1847,  and 
l,4fi2,097  in  1848,  the  probability  is,  that  the  de- 
mand for  it  will  be  of  .so  permanent  a  character  as 
to  encourage  its  growth  lor  many  years  to  come. 
But  while  the  Irish  farmers  have  been  supplied 
with  wholesome  advice  by  the  kind  offices  of  the 
society  referred  to,  there  have  not  been  wanting 


*  Sproule  On  the  Growth  and  Management  of  Flax  in  Ireland,  p.  19,  note. 

t  Ure's  Dictionary  of  the  Arts,— art.  Flax. 

X  Thomson's  Organic  Chemiitry —  Vegetables,  p.  849. 
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injudicious  friends  to  mislead  them  into  a  belief 
that  flax  and  flax  seed  may  be  grown  together, 
both  equally  good,  and  that  the  flax  plant  is  not  an 
exhauster  of  the  soil.  Such  fallacies  have  doubt- 
less been  propagated  by  persons  unacquainted 
with  agriculture, — for  every  farmer  in  Scotland 
who  has  raised  flax  knows,  that  if  it  is  allowed 
to  stand  until  the  seeds  are  nearly  ripe,  the  fibre 
becomes  coarse.  The  finest  flax  seed  comes  to 
this  country  from  Russia,  and  from  thence  also 
is  imported  the  coarsest  flax.  I  have  been  in- 
formed, by  an  extensive  grower  of  flax  in  Lithua- 
nia, that,  to  raise  the  best  quality  of  seed, the  seed 
18  sown  thin,  that  the  plants  may  find  room  to 
throw  out  branches,  and  the  fibres  then  become 
short  and  coarse.  There  is,  therefore,  this  dilemma 
in  the  matter,  the  quality  of  the  flax  or  of  the 
seed  must  be  sacrificed,  for  both  of  the  best 
quality  cannot  be  simultaneously  raised.  The 
seed  alone  will  not  pay  the  expense  of  culture. 
Seed  is  produced  from  6  to  12  bushels  an  acre  : 
taking  the  largest,  12  bushels,  14  quarter  ;  and 
supposing  it  all  fit  for  sowing,  and  worth,  at  the 
highest  current  price  of  1850,  55s.  the  quarter, 
the  gross  return  would  only  be  £4,  2s.  6d.  the 
acre. 

4139.  Every  farmer  also  knows  that  if  flax  is 
cultivated  as  a  green  crop,  having  the  manure 
applied  directly  to  it,  its  fibre  becomes  coarse  ; 
and  if  cultivated  as  a  white  crop,  it  must  either 
occupy  the  place  of  another  white  crop,  and 
compete  with  it  in  profit,  or  be  taken  after  an- 
other white  crop,  when  it  must  exhaust  the  land. 
It  was  this  last  position  which  flax  occupied 
when  cultivated  in  Scotland  ;  and  it  left  such 
evident  marks  of  exhaustion  upon  the  soil,  that 
landlords  prohibited  its  culture  in  express 
terms  in  the  lease.  This  result  is  well  known 
to  the  agricultural  community;  and  yet  the  Irish 
farmer  has  been  informed,  on  the  authority  of  Sir 
Robert  Kane,  that  "  the  igneous  or  woody  fibre, 
which  finally  is  converted  into  the  linen  thread, 
is  composed  of  the  same  elements  as  starch  and 
sugar,  and  in  nearly  the  same  proportions. 
Hence  this  fibre,  which  constitutes  the  entire 
money  value  of  the  flax  crop,  is  produced  during 
the  life  of  the  plant,  by  the  elements  of  the  at- 
mosphere ;  and  the  materials  taken  from  the 
manure  and  from  the  soil  are,  in  reality,  employ- 
ed by  the  plant  in  organising  substances  which  do 
not  make  any  return  to  the  farmer,  but  which 
are,  on  the  contrary,  under  certain  circumstances, 
considered  to  be  positively  a  disadvantage.  It 
is  therefore  of  importance  that  it  should  be 
understood,  that,  by  a  proper  system,  the  growth 
of  flax  and  similar  fibre  crops  should  be  destitute 
of  all  exhausting  influence."  *  The  sentiments 
just  expressed  seem  to  imply  that  the  fibre 
of  the  flax  plant  contains  no  mineral  ingredients 
whatsoever  :  an  opinion  at  all  times  improbable, 
and  now  proved  to  be  unfounded,  as  may  be  seen 
in  the  results  of  the  analyses  of  the  ashes  of 
dressed  flax,  and  of  its  refuse,  the  pob,  by  Pro- 
fessor Johnston  : — 


Vlax. 

Pob. 

8-93 

9-58 

17-89 

14-12 

45-56 

51-43 

6-38 

9-24 

21-24 

15-fi.1 

100-00 

ICO-tiO 

l-2y 

l-78t 

Alkaline  salts,  chiefly  common  salt\ 
and  sulphate  of  soda,  ) 

Phosphates  of  lime  and  mngriesia,  -) 
and  a  little  pliosphate  of  lime,    / 

Carbonate  of  lime. 

Carbonate  I  if  iiiaRnesia, 

Insoluble  siliceous  matter, 


Percentage  of  a«h  in  the  dry  fibre, 

4440.  After  giving  the  analysis  of  flax-steep 
extract,  with  and  without  ashes,  Sir  Robert 
Kane  observes,  that  "  It  is  thus  seen  that  the 
steep-water  dissolves  out  a  great  quantity  of 
nitrogen,  and  of  the  inorganic  materials  of  the 
stem;  in  fact,  that  it  removes  from  the  plant 
almost  everything  that  the  plant  removes  from 
the  soil.  Tliis  is  confirmed  by  looking  at  the 
composition  of  its  ashes,  which  are  shown  by  the 
following  analytical  results.  There  are  found  42 
parts  of  ashes  in  every  100  parts  of  flax-steep 
extract,  consisting  of — 


Chloride  of  potassium. 
Sulphate  of  potash. 
Carbonate  of  potash, 
Carbonate  of  soda. 
Carbonate  of  magnesia, 
Carbonate  of  lime, 
Phosphate  of  iron  and  alumina. 
Phosphate  of  lime. 
Silica,  .... 


3-8 

4-4 
3-8 
13-2 
2-0 
4-0 
3-2 
2-1 
5-5 


42-0 


The  steep-water  thus  dissolves,  especially  the 
alkaline  ingredients,  and  the  phosphates  of  the 
plant,  and  hence  leaves  the  rotted  stems  in  a 
condition  of  almost  pure  ligneous  matter."  The 
conclusion  formed  is,  "  that  the  materials  drawn 
from  the  soil  by  sucli  a  crop,  (flax,)  should  be 
found  in  the  waste  products  of  its  manufacture, 
and  should  be  available  by  being  returned  to  the 
soil,  to  restore  it  to  its  original  fertility. "J 
"  Suppose,"  observes  Professor  Johnston,  "  the 
flax-steep  water,  therefore,  to  be  returned  to 
the  land,  and  even  the  scutchings  also,  which  is 
rarely  the  case,  the  fibre  as  it  comes  from  the 
mill,  and  even  as  it  goes  to  market,  would  still 
carry  off  a  considerable  quantity  of  valuable 
matter  from  the  soil."  I  will  add  that,  in  prac- 
tice, the  land  on  which  flax  is  sown  is  never 
watered  afterwards,  and  the  con-tents  of  the 
steeping  pool  would  only  put  it  in  a  bad  state 
for  the  succeeding  crop;  and,  besides,  the  expen- 
sive carriage  of  tons  of  water  would  be  of  no 
use  to  such  a  crop,  since  the  ingredients  from  flax 
would  only  benefit  the  flax  plant.  To  render 
the  water-carrying  tlierefore  profitable,  another 
crop  of  flax  should  be  taken,  which  no  farmer 
would  do.  It  has  been  stated  at  public  meetings 
in  Ireland  that  I  am  entirely  inimical  to  the 
culture  of  flax  in  the  United  Kingdom.  Now, 
the  sentiments  I  have  always  entertained  are, 
that  the  flax  crop  has  been  found  in  Scotland  to 


•    Kane's  Industrial  Resources  of  Ireland,  p.  325-6. 

+  Johnston's  Lectures  on  Agricultural  Chemistry,  2d  edition,  p.  383. 

+  Kane's  Industrial  Resources  of  Ireland,  p.  326-8. 
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b«  a  rerj  exhanstiag  one  to  the  soil;  that  it 
eaiinot  fail  to  be  an  exhausiiirg  crop  if  raided 
»fler  a  grain  crop;  that  if  rais«d  afier  a  green 
crop  the  fiore  becomes  too  cuarse  to  be  useful  for 
fine  fabrics;  that  if  raised  as  a  subotituie  for  a 
graiu  crop,  it  comes  into  curapetition  with  it  on 
the  score  of  profit;  that  fiiie  seed  and  fine  fibres 
cannot  be  produced  by  the  same  plant;  that  if 
fine  flax  is  desired  to  be  raised,  the  seed  must  be 
sacrificed,  except  for  the  feeding  of  cattle;  and 
that  if  fine  seed  is  desired  to  be  raised,  the  crop 
must  be  sown  thin,  and  the  flax  rendered  coarse 
and  short 

4441.  Flax  is  manufactured  into  fabrics,  vary- 
ing in  texture  from  the  coarse  bagging  employed 
to  pack  cotton  or  hops,  to  canvass,  Irneii,  cambric, 
and  the  finest  lawn,  differing  in  value  between 
bagging  and  lawn,  from  SJd.  to  28s.  the  square 
yard.  Best  Russia  flax,  in  1850,  cost  from  £34  to 
£35  the  ton;  so  that  a  crop  of  40  stones  should 
realise  for  the  acre  of  this  coarse  quality  of  flax, 
from  £8,  10s.  to  £8,  ISs.  The  finest  flax  realises 
a  price  from  £90  to  £120  the  ton. 


ON  TEIE   PCLLI.NG,   STEEPING,  AND   DRYING 
OP  HEMP. 

4442.  The  la^t  notice  of  the  hemp  crop, 
after  sowing  and  weeding,  was  taken  in 
(31 06.)  According  as  it  is  desired  to 
cultivate  the  plant  for  the  seed  or  for  tlie 
fibre,  it  should  be  tliinned  out  in  the  row 
after  the  plants  have  attained  a  height  of 
from  4  to  G  inches.  If  seed  be  ciiiefly 
desired,  the  plants  should  stand  at  2  feet 
distance  in  the  row  ;  and  if  fibre,  one  foot 
distance  will  suffice— the  finer  the  fibre  the 
higher  the  price  will  be  obtained  for  it. 

4443.  The  hemp  having  the  sexea  on 
different  plants,  the  entire  crop  comes  to 
maturity  at  different  times,  the  male  plants 
beoming  mature  immediately  after  they 
have  de|>osited  the  pollen  on  the  female 
flowers,  and  the  female  not  for  three  or 
four  week.-*  thereafter.  This  difference  of 
tinie  rn  arriving  at  maturity  causes  the  in- 
convenience of  reaping  the  crop  at  different 
times,  which  must  be  submitted  to,  al- 
though some  farmers  reap  the  entire  crop 
at  one  time,  to  the  injury  of  the  fibre. 

4444.  When  the  male  plant  is  rea<ly  to 
be  pulled,  the  leaves  liang  down  and  be- 
come yellow  at  the  point*,  and  the  skin 
of  the  stem  assumes  a  white  colour.  The 
female  plant  is  not  ready  for  pulling  until 
the  earliest  seeds  begin  to  assume  a  brown 
colour  on  the  apex. 


444.'>.  In  commencing  tbe  harvest  the 
male  plants  are  selecte«l  first,  and  thef 
are  ea-ily  kntiwn  bv  bfarir»g  no  see«l. 
The  crop  is  reaped  by  pulling  it  up  l»y  iho 
roots  like  flax ;  and  care  shouhl  be  exer- 
cised in  the  pulling,  not  to  break  the  .-lem 
when  taking  a  hold  of  the  plant  near  the 
root.  Before  pulling  each  sieu),  the  leaves 
should  be  pinelie<l  or  cut,  and  the  male 
tops  cut  off;  and  when  pulled  the  stems 
should  be  made  up  in  small  handfuls,  with 
the  roots  placed  together,  and  tied  in 
bundles  at  three  places,  one  near  each  end 
and  one  at  the  middle,  with  the  small 
stunted  plants  found  growing  between  the 
tall  ones. 

4446.  The  bundles  should  be  carried  to 
the  watering-pool  as  soon  after  being 
pulled  and  made  up  as  practicable.  It  is 
recommended  by  some  growers  to  dry  the 
plants  for  a  day  before  }>utting  them 
amongst  the  water;  but  as  the  watering 
only  removes  the  mucilaginone  substance 
by  which  the  fibre  is  attaL-hc<l  to  the  pith, 
it  is  evident  that  the  nmcihige  will  be  dis- 
8  »lved  more  e."»sily,  an<l  in  sliorter  tin>e, 
wl»en  the  stem  i>  green,  than  when  it  has 
become  indurated  by  ilrying.  The  bun- 
dles should  be  put  into  the  pool  with  the 
root  end  downwards,  and  laid  against  each 
other  in  a  sloping  direction,  and  kept 
under  water  by  the  pressure  of  green  turf 
laid  closely  above  them,  to  exclude  the 
light.  A  fermentation  ensues  in  the  course 
of  a  few  days,  according  10  the  state  of  the 
atmosphere,  which  has  the  effect  of  .sepa- 
rating the  fibre  from  the  stem.  About 
three  weeks  will  be  required  to  effect  this 
sepanitiuu  entirely  ;  but  in  ca.se  the  fer- 
mentation shouhl  be  carried  too  far,  and 
injury  l>e  done  to  the  fibre — and  the  inju- 
rious effect  runs  its  course  very  nii)idly 
after  it  has  commenced — a  biiutlle  t^hould 
be  examined  at  least  every  day  after  a 
fortnight,  and  the  fact  ascertained  whetiier 
the  fibre  separates  easily  from  the  .'•tern, 
and  whether  the  stem  snaps  easily  asun- 
tler,  which  when  it  does,  the  bundles  should 
be  taken  immediately  out  of  the  water. 

4447.  As  the  bundles  arc  taken  <  ut  f)f 
the  water,  thev  should  be  set  up  against 
eacli  otiier,  to  drip  the  water  from  them  as 
much  as  possible ;  and  when  any  of  tiietn 
seems  dirtied  with  mud  or  otherwise,  they 
should  be  rinsed  in  the  j»ool  before  being 
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taken  out.  After  dripping  for  a  day,  the 
bundles  should  be  taken  to  an  airy  place  to 
dry  ;  and  the  plants  may  either  be  spread 
singly  upon  a  piece  of  bare  grass,  of,  what 
is  better,  spread  against  a  paling  or  wall 
having  a  drying  exposure.  Hurdles,  such 
as  fig.  40,  set  up  with  a  considerable  in- 
clination backwards,  form  a  convenient 
erection  for  bearing  hemp  to  be  dried. 

4448.  Three  weeks,  and  even  five,  ac- 
cording to  the  state  of  the  weather,  will  be 
required  to  make  the  hemp  completely 
dry  ;  after  which  it  ought  to  be  .again  tied 
into  bundles,  and  built  in  a  stack  and 
thatched,  ready  to  be  sold  to  the  best 
purchaser. 

4449.  The  water  in  the  pool  should  be 
soft  and  clear.  Some  are  of  opinion  that 
it  should  be  soft  and  muddy,  the  mud  pro- 
moting the  fermentation.  Mud  may  pro- 
mote putrefaction  and  heighten  the  dis- 
coloration of  the  fibre;  but  clear  water 
is  evidently  the  best  means  of  dissolving 
the  mucilage,  and  preserving  the  natural 
colour  of  the  fibre.  A  gentle  current 
sliould  also  pass  over  the  water  of  the 
pool,  to  carry  off  the  impurities  thrown 
up  to  its  surface  by  the  process  of  fermenta- 
tion amongst  the  bundles,  although  some 
growers  of  hemp  maintain  that  the  water 
should  be  in  a  stagnant  state ;  but  if  a 
slight  current  is  beneficial  to  the  steeping 
of  flax  (4428,)  there  seems  no  reason  whv 
it  should  not  also  confer  the  same  benefit 
upon  hemp,  as  the  object  of  steeping  both 
plants  is  identically  the  same.  . 

4450.  By  the  time  the  male  crop  is 
ready  to  be  taken  out  of  the  pool,  the 
female  one  may  be  expected  to  be  ready 
to  be  pulled.  The  process  of  pulling  and 
bundling  it  is  nearly  the  same  as  that  of 
thrfmale  plant,  with  the  difference,  that 
although  the  leaves  are  pinched,  the 
tops  are  not  cut  off  the  female  plants, 
but  kept  on,  and  the  seed  rippled  out 
of  them  before  the  stems  are  ultimately 
bound  up  for  the  watering  pool.  The 
rippling  of  the  seed  will  prevent  the 
watering  of  the  female  plants  until  the 
day  after  the  pulling.  The  processes  of 
watering,  drying,  and  stacking  are  the 
eame  in  both  plants. 


4451.  I  am  of  the  same  opinion,  in 
regard  to  the  culture  of  hemp,  as  of  that 
of  flax,  that  the  farmer  should  have  no- 
thing to  do  with  its  manufacture,  and  that 
all  he  should  do  after  the  pulling  of  the 
crop  is  to  dry  it  and  stack  it  in  the  best  man- 
ner for  the  manufacturer  to  purchase.  The 
steam  process  of  Mr  Schenck  (4433,)  or 
other  means,  the  manufacturer,  no  doubt, 
possesses  to  render  the  crop  available  to 
himself,  without  the  assistance  of  the 
farmer  ;  and  by  such  a  procedure  the  farmer 
will  avoid  all  personal  responsibility  save 
in  the  growing  of  the  crop. 

4452.  After  the  seeds  have  been  rippled 
off,  they  should  be  dried  and  thoroughly 
won,  with  as  much  of  the  capsules  as  remain 
with  them,  to  be  given,  after  preparation,  to 
the  cattle  in  winter  as  part  of  their  food. 

4453.  When  the  crop  is  raised  for 
seed,  the  seeds  when  ripe  easily  come 
out  of  the  capsule.  When  the  crop  has 
to  be  watered,  the  seed  should  be  rippled 
off  and  dried  and  beaten  out  afterwards; 
but  when  the  crop  is  to  be  dried  without 
watering,  the  seed  is  beaten  off'  the  stems 
after  these  have  been  dried  for  about  a 
week,  by  being  struck  against-some  object, 
as  a  stool  placed  upon  a  large  barn  sheet. 
The  seed  thus  beaten  out  should  be  win- 
nowed, and  laid  in  the  granary  to  win.  The 
produce  may  be  expected  to  be  from  2  to  3 
quarters  an  acre,  and  at  38s.  the  quarter, 
the  best  price  in  1850,  will  yield  from 
£3.,  16s.  to  £5,  14s.  an  acre. 

4454.  The  produce  of  hemp  is  about 
40  stones  to  an  acre,  the  crop  varying 
from  30  to  50  stones  .an  acre,  according 
to  the  season  and  the  soil.  The  hemp 
may  be  expected  to  leave  a  profit  of  from 
£5  to  £8  an  acre,  exclusive  of  the  seed 
obtained  in  the  rippling  off  the  capsules 
fur  cattle  food.*  The  best  hemp,  the  Kiga 
Rhine,  cost  in  1850,  from  £'S2  to  £35  the 
ton,  so  that  an  acre  of  40  stones  should 
realise  from  £8  to  <£8,  15s. 

4455.  The  principal  use  to  which  hemp  i» 
applied  is  the  making  of  cordage  of  all  kinds,  the 
fibre  being  both  strong  and  durable.  "  By  this 
cordage,"  says  Coles  quaintly,  in  his  Paradhe  of 
Plants,  "ships  are  guided,  bells  are  rung,  beds 
are  corded,  and  rogues  kept  in  awe."     A  first- 


•  Wisset's  Treatise  on  Hemp,  p.  93  to  220. 
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rate  man-of-war  is  said  to  require  80  tons  of 
rough  hemp  to  supply  her  with  necessary  tackle. 
Taking  iO  btones  the  imperial  acre  as  a  good 
crop,  4  acres  are  required  to  raise  one  ton;  »o 
that  a  man-of-war  consumes  one  year's  produce 
of  320  acres  of  hemp  for  an  outlit  of  cordage  ! 
Old  cordage  is  converted  into  paper,  and  there- 
fore should  never  be  destroyed. 

4456.  I  am  not  aware  of  any  analysis  having 
been  made  of  the  ash  of  the  hemp,  but  the  com- 
ponent parts  of  the  ash  of  American  hemp  scat- 
chings,  by  Professor  Johnston,  are  as  follows:  — 

Alkaline  salts,  chiefly  common  salt,  1  j  j.) 

and  sulphate  of  soda,         .         .       ) 

Phosphates  of  lime  and  magnesia,  and  )  \Q  15 

a  little  of  phosphate  of  lime,     .        ) 

Sulphate  of  lime  (gypsum,)          .         .  3.-6 

Carbonate  of  lime,       ....  26.45 

Carbonate  of  magnesia,         .         .         .  2.80 

Insoluble  siliceous  matter,  .         .         .  45.0- 


Percentage  of  ash  in  the  dry  fibre. 


100.00 
14.43* 


4457.  The  dried  refuse  of  the  stems  of  hemp, 
after  the  fibre  has  been  separated,  is  used  as 
fuel,  and  may  be  converted  into  charcoal  fit  for 
gunpowder. 

4458.  Dr  Taylor  says  that  "  the  inspesated 
resinous  exudation  of  the  leaves  and  stems  of 
Indian  hemp,  known  in  the  East  as  churrat  and 
haschigok,  has  been  introduced  into  the  country 
as  a  substitute  for  opium.  ...  In  a  large 
dose  Indian  hemp  produces  a  pleasant  species  of 
intoxication.  The  nervous  system  is  also  most 
singularly  affected,  while  the  intellectual  powers 
remain  unaltered.  According  to  Mr  Ley,  the 
inebriation  is  of  the  most  cheerful  kind,  causing 
the  person  to  sing  and  dance,'  and  to  eat  food 
with  great  relish.  It  also  excites  aphrodisiac 
propensities.  The  intoxication,  which  lasts  about 
three  hours,  and  is  sometimes  attended  with  un- 
controllable laughter,  is  succeeded  by  sleep. 
There  is  no  nau.sea,  sickness,  or  diarrhoea;  and 
the  day  following  there  may  be  sliglit  giddiness, 
with  vascularity  of  the  eyes.  If  this  drug  should 
come  into  general  use,  it  is  not  unlikely  that  it 
may  give  rise  to  serious  accidents.  It  appears 
to  be  very  uncertain  in  its  eflFect8."t 


ON  RF.AIMNO  WIIKAT,  BARLEY,   OATS,    AND 
RYE. 

44.').0.  In  tlie  case  of  reapinir,  I  pLice 
all  tlie  crop-s,  which  have  occupied  our 
attetition  hitherto  separately,  together,  as 
they  are  all  reaped  in  the  same  manner, 
atid  therefore  subject  to  the  same  remarks. 

4460.  As  harvest-work   requires  more 


labourers  tlian  usually  live  on  the  farm,  s 
sufiicient  number  .should  be  engaged  be- 
forehand, to  assist  tliose  on  the  farm.  • 
Farms  in  the  immediate  vicinity  of  large 
towns  may  obtain  tlie  recjuisite  number  of 
reapers  daily,  from  the  neare.st  town,  who 
will  go  home  to  their  own  ludgings  at 
night ;  and  the  convenience  of  ol»taitiing  a 
day's  work  at  good  wages,  witiiin  a  few 
minutes'  walk  of  their  own  homes,  induces 
most  of  the  inhabitants  of  towns,  who  de- 
sire to  harvest,  to  prefer  engaging  on  farms 
near  them  ;  and  thus  both  parties  accom- 
modate each  other.  Such  reapers  are 
usually  paid  their  wages  in  money  every 
evening. 

4461.  On  farms  at  a  distance  from 
towns,  no  reliance  can  be  placed  on  their 
inhabitants  as  reapers  at  harvest-work. 
Labourers  must  therefore  be  hired,  t<» 
remain  all  the  harvest  along  with  the 
people  on  the  farm.  Such  reapers  receive 
their  food  daily  as  part  of  their  wages, 
and  their  money  wages  are  paid  tliem  at 
the  termination  of  tiieir  engagement, 

4462.  To  obtain  additional  hands  for 
a  few  days,  when  a  large  breadth  of  corn 
becomes  suddenly  ripe,  in  coni^cquence 
of  the  state  of  the  weather,  and  to  enable 
people  to  obtain  harvest-work  whose  pre- 
vious engagements  are  finished,  a  hiring 
market  is  established  in  every  country 
town  early  on  Monday  morning,  where 
reapers  and  farmers  form  engagements 
for  the  week. 

4463.  The  jieriod  for  collecting  the 
reapers  on  the  farm  is  when  the  grain 
is  just  ready  to  be  cut  down  ;  for  if 
cut  down  too  soon,  or  allowed  to  stand 
too  late,  loss  will  be  incurred  in  both 
cases.  Corn  may  thus  be  ascertained  when 
fit  to  be  cut  duwn  : — It  may  be  laid  down, 
as  a  general  rule,  that  corn  in  a  healthy 
state  comes  to  maturity  first  in  the  ear, 
and  then  in  the  straw;  and  when  the 
straw  becomes  matured  first  at  the  root, 
the  grain  suffers  premature  decay.  When- 
ever the  straw  is  observed  to  be  first  ri{>e 

at  the  root,  the  crop  need  not  be  allowed  to         $ 
stand  longeron  the  ground,  asitcan  derive 
no  more  benefit  from  it;  and  its  grain  will 
win  as  readily  in  thestook  as  that  unreaped; 


•  Johnston's  Lectures  on  Agricultural  Chemistri/,  2d  edition,  p.  383.      +  Taylor  On  Poisons,  p.  791. 
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and  whenever  the  ear  is  sufficiently  ripe, 
the  crop  should  be  cut  down,  as  the  straw 
will  win  more  rapidly  in  the  stook  than 
standing  on  the  ground.     The  most  ready 
way  of  judging  when  the  ear   is  ripe,  in 
wheat  and  oats,  is  the  state  of  the  chaff  in 
the  ear,  and  of  2  or  3  inches  of  the  top  of 
the  straw  under  the  ear.    If  all  these  parts 
are  of  a  uniform  straw-yellow  colour,  and 
feel  hard  in  the  ear  in  the  oat,  and  prickly 
to    the    hand    in    the    wheat,    on    being 
grasped,   they  are  ripe.      On  examining 
the  grain  itself,  it  should  feel  firm  under 
pressure  between  the  finger  and   thumb, 
when  ready  for  reaping;  or  when  the  neck 
of   the  straw  yields    no   juice  on    being 
twisted  with  the  fingers  and  thumbs.  Bar- 
ley should  be  of  uniform  yellow  colour  in 
the  grain  and  awns,  and  the  rachis  some- 
what rigid  ;  and  as  long  as  the  head  moves 
freely  by  a  shake  of  the  hand,  the  grain  is 
not  sufficiently  ripe,  nor  will  the  colour  be 
uniform.     \^'hen  very  ripe,  wheat  bends 
down  its  ear,  opening  the  chaff,  becoming 
stiff  in  the  neck  of  the  straw,  and  clearly 
indicating  that  nature   intends    that    the 
grain  shall  fall  out.    Red  wheat  is  less  liable 
to  be  shaken  than  white:  but  any  kind  will 
shake  out  when   too    ripe,  provided    the 
plant  is  in  good  health,  and  the  grain  of 
good  quality;  for  it  is  difficult  to  make 
immature  grain  leave  the  chaff  even  when 
hardened,  and  spelt  wheat  has  so  tenacious 
a  hold  of  its  chaff  that  it  is  difficult  to  dis- 
engage it  even  by  the  blows  of  the  fiail, 
fig.  350.    It  might  be  supposed,  that  when 
the  ear  and  the  entire  straw  are  of  uniform 
yellow  colour,  the  plant  is  no  more  than 
ripe;  but  by  that  time  the  straw  has  ripened 
to  the  root,  and  the  ear  has  rigidly  bent  and 
is  ready  to  cast  its  seeds  with  the  slightest 
wind.     The     same    rule    will   apply    to 
barley  as  to  wheat.    When  the  neck  of  the 
straw  is  ripe,  it  is  time  to  cut,  and  when 
too  ripe  the  ear  bends  itself  down,  diverg- 
ing the  outward  row  of  awns  nearly  at 
right  angles  witii  the  rachis,  and  the  entire 
head  is  then  easily-snapped  off  by  the  wind. 
In  regard  to  oats,  the  same  rule  applies  to 
the  straw  ;  and  when  over  ripe  the  chafl" 
stands  apart  from  the  grain,  which  easily 
shakes  out  by  the  wind. 

4464.  It  is  not  equally  prudent  to 
reap  all  sorts  of  grain  at  the  same  degree 
of  maturity.     When  wheat  is  reaped  too 


soon,  it  is  apt  to  shrink,  and  have  a  bluish 
tint  in  the  sample;  and  when  too  rijie,  the 
chaff  opens  from  the  grain,  which  is  apt 
to  fall  out  on  the  least  wind ;  and  some 
sorts  of  white  wiieat  are  thus  very  subject 
to  fall  out,  even  before  reaching  tiie  point  of 
maturity.  Barley,  when  reaped  too  soon, 
also  shrinks,  and  assumes  a  bleached 
colour.  Much  less  loss  attends  the  reap- 
ing of  oats  too  soon  than  the  other  grains. 
In  every  case,  it  is  much  better  to  reap 
the  crop  before  it  is  ripe,  than  to  allow  it 
to  stand  until  too  ripe. 

4465.  As  regards  the  ripening  of  oats  in 
Fig.  390.  particular,  Mr  Alex- 
ander Murray,  Neth- 

\f  er  Mill  of  Cruden,  in 

J^^  Aberdeenshire,  made 

experiments  to  ascer- 
tain not  merely  the 
natural  progress  to- 
wards   ripeness,    but 

'^ ''^^^  the  state  of  the  grain 

at       the       different 

1        stages    of    ripening. 

^        lie  couKl  distinguish 

six  stages.     The  first 

I  stage  was  the  lowest 

* r\  leaf  a,  fig.  3iJU,  be- 

^ '    ^  coming  yellow;    the 

second  when  the  next 
leaf   b    became    yel- 
low ;  the  third  when 
^hWi'^f!^  *'''®  '^^^  '^  turned  yel- 

'T)!;  f'Yr'N-  ^^^^  '  ^''^  fourth  when 

;<-ji^'''^/>  the  uppermost  leaf  fi? 

was  yellow;  the  fifth 

PROGRESS  OF  RIPENING    gtatre    waS     wllCU    the 
IN  A  STALK  OF  OATS.  °  .•      j  i 

parts  or  the  stem 
where  the  panicles  ^<?^  are  attached  were 
still  green,  and  the  sixth  and  las^t  stage  was 
when  the  stem  there  became  also  yellow. 

4466.  The  condition  of  the  grain  at  each 
of  these  stages  of  ripeness  was  easily  dis- 
tinguished from  each  other,  and  the  grains 
could  be  arranged  in  consecutive  order. 
Such  was  the  rapid  change  effected  in  the 
condition  of  the  grain  between  the  fifth 
and  the  sixth  or  last  stage,  that  it  ac- 
quired the  additional  weight  of  from  1^  to 
2  lb.  in  the  bushel.* 

4467.  All  the  kinds  of  grain  are  cut 
down   by  either  of.  the  two  very  simple 


*  Transactions  of  the  Highland  and  Agrieultaral  Society,  January  1847,  p.  624. 
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implements,  the  sickle  or  the  pcythe. 
And  firijt,  in  regard  to  the  sick/c.  Keapers 
provide  tlieir  own  sickles,  but  scythes  are 
furnislie<l  to  the  mowers  by  the  farmer. 
As  the  arrangement  of  tlie  reapers  is  dif- 
ferent in  tlie  field  when  nsing  tliese  imple- 
ments, I  shall  first  describe  the  method  of 
cutting  down  grain  with  the  sickle  and 
then  with  the  scythe. 

44(!8.  The  sickle  is  a  very  simple,  but 
at  the  same  time,  as  far  as  it  goes,  a  very 
efficient  instrument;  and  its  varieties  are 
confined  to  two  very  distinct  forms,  the 
toothi  d  and  the  smooth-edged  sickles.  Fig. 
391  represents  the  toothed  sickle,  an  in- 
strument so  well 
known     that    it 


Fig.  391. 


requires  little 
description  here. 
The  blade,  in  the 
common  toothed 
sickle,  is  princi- 
pally made  of 
iron,  but  with  an 
edging  of  steel ; 
the  teeth  are 
fnrmed  by  strik- 
ing with  a  chisel 
and  iiammer,  in 
the  manner  of 
THET..oT..Ki>.si.Ki.K.        fiie-nittiug,     the 

cutting  being  only  on  the  lower  sidej 
but  wlieu  the  blade  has  been  bent  to  the 
pro])er  form,  tempered,  and  ground  on  the 
smooth  side,  the  scrratures  are  brought 
prominently  out  on  the  edge  of  the  blade; 
and  as  the  striking  of  the  teeth  is  per- 
formed in  a  position  oblique  to  the  edge  of 
the  blade,  at  an  angle  of  about  70°,  the 
serratures  on  the  edge  acquire  what  is 
called  a  hook  towards  the  helve,  thus 
causing  the  instrument  to  cut  keenly  in 
that  direction,  when  drawn  through  the 
standing  corn.  AVhen  the  blade  has  been 
thus  finished,  a  wooden  helve,  of  the  sim- 
plest form,  is  fitted  upon  the  pointed  tine 
formed  at  its  root  for  that  purpose.  The 
toothed  sickle  is  made  with  various  degrees 
of  curvature  and  of  weight,  but  chiefly  as 
represented  in  the  figure;  and  it  has  been 
the  subject  of  several  patents,  chiefly  de- 
pending on  the  formation  of  the  blade. 
One  of  these  is  now  of  some  years'  stand- 
ing, and  is  an  important  one.  Messrs 
Sorby  and  Son,  of  tShetiicld,  are  the  paten- 
tees ;  and  the  principle  upon  which  their 


j>atent  is  based  is  a  blade  of  rolled  cast- 
b-teel  swedgetl  into  a  form  that  gives  a 
sutticient  degree  of  stiffness  to  the  bhido, 
without  the  increase  of  weight  that  accom- 
panies the  thick-backed  or  tiie  other  ])atent 
ribbed-back  sickles.  In  the  new  jiatent, 
the  advantage  of  a  small  quantity  of  the 
very  best  material — cast-steel — is  com- 
bined with  extreme  lightness  and  a  due 
degree  of  strength  and  stiffness,  the  latter 
arising  from  the  swedged  or  moulded  back. 
The  toothed  sickle  cannot  cut  straw  until 
the  straw  is  held  firm,  either  directly  by 
the  hand,  or  against  a  handful  of  cut  corn. 
Its  proper  use,  therefore,  is  to  cut  the  corn 
in  small  portions  at  a  time.  It  requires  no 
8harping,and  occasions  nocessation  of  work. 
It  costs  Gd.  or  7d.  each,  according  to  size. 

4460.  In  the  formation  of  the  sickle,  the 
curvature  of  the  blade  is  a  {K)int  of  more 
importance  than  to  a  careless  observer 
may  api>ear ;  and  though  the  ordinary 
reaper  is  !-eldom  qualified  to  judge  in  this 
matter,  he  may  feel  pleased  to  be  informed, 
that  there  is  a  certain  curvature  that  will 
give  to  the  muscles  of  his  right  arm  the 
least  possible  cause  for  exertion,  while 
there  are  other  curves  that,  if  given  to  the 
blade  of  the  sickle,  would  cause  him  to 
expend  a  great  amount  of  unnecessary 
exertion  in  the  arm,  and  a  consequent  un- 
necessary fatigue  would  follow.  Fig.  392, 
Fig.  892.  representing  the 

large  smooth- 
edged  sickle,  has 
a  curvature  ap- 
proaching verv 
near  to  that 
which,  in  this 
instrument,  may 
be  termed  the 
curve  of  least 
exertion  ;  and 
throughout  that 
portion  of  the 
sickle  that  per- 
forms   the    cut- 

THK  8MOOTH-E..OKD  SICKLK.     ^j^,^,    ,„oceSS,     it 

possesses  this  peculiar  property,  from  the 
following  circumstance,  that  lines  diverging 
from  the  centreof  the  handle  of  the  sickle  at 
«,  and  intersecting  the  curve  of  the  cuttiiig- 
e<li:e,  all  the  diverging  lines  will  form  equal 
angles  with  the  tanj:ents  to  the  curve  at 
the  points  of  intersection.  This  property 
gives  to  the  cuttiug-edge  a  uniform  ten- 
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dency  to  cut  at  every  point  in  its  length, 
witlioiit  any  otlier  exertion  than  a  direct 
pull  upon  the  helve.  Were  the  curvature 
le^s  at  any  point,  a  pressure  of  the  hand 
woul<l  be  required  to  keep  the  edge  to  tiie 
work;  and  were  the  curvature  greater  at 
any  point,  or  on  the  whole,  the  exertion 
to  make  the  cut  would  be  greater,  as  it 
would  then  become  more  direct,  instead 
of  the  oblique  drawing  or  sawing  cut, 
which  in  all  cases  is  the  most  effective, 
and  productive  of  least  resistance.  This 
sickle  is  broader  in  the  blade  than  the 
toothed  kind,  thoiigh  in  curvature  it  re- 
sembles it;  and  the  chief  difference  lies  in 
being  ground  on  both  sides,  to  form  a  fine 
and  thin  sharp  edge.  This  edge  is  kept 
keen  by  means  of  a  fine-grained  sandstone, 
like  a  scythe-stone,  fig  324,  6  inches  long 
and  an  inch  square,  and  it  is  only  used  on 
the  under  or  rounded  side  of  the  sickle. 
The  prices  of  these  sickles  are  as  follows, 
according  to  size : — 

No.  1.  No.  2.  No.  3.  No.  4. 

s.     d.  s.    d.  3.     d.  s.     d. 

Common,   0     9  0  10  0   11  1     0 )        , 

Patent,      1     2  1     3  1     4  1     5  j  ^^^'^• 

Some  reapers  fasten  a  narrow  strap  of 
leather  along  the  handle  of  the  sickle,  in 
order  that  it  may  pass  in  an  oblique  direc- 
tion across  the  back  of  the  hand,  with  the 
view  to  assist  the  draw  of  the  implement 
through  the  straws  of  the  grain;  but  if  the 
sickle  be  kept  sharp,  which  every  reaper 
ought  to  be  able  to  do,  such  a  strap  is 
rather  an  encumbrance  than  assistance  to 
the  reaper.  The  sharp  edge  of  this  sickle 
will  cut  through  straw  with  a  stroke,  al- 
though the  straw  be  not  held  by  the 
hand.  From  this  circumstance  it  may  be 
supposed  that  this  is  a  much  easier  instru- 
ment to  cut  with  than  the  toothed  sickle: 
and  so  it  really  is,  but  the  dexterous  use  of 
either  instrument  depends  altogether  on 
Labit  and  practice. 

4470.  The  harvest-field  will  not  be 
properly  conducted,  unless  a  person  be  ap- 
pointed to  superintend  the  reapers  ;  for  to 
none  of  the  reapers  can  such  a  task  be 
deputed,  as  his  own  occupation  is  sufficient 
to  occupy  all  his  attention.  The  steward 
is  the  person  who  should  undertake  this 
duty,  unless  the  farmer  undertakes  it  him- 
self. It  is  his  duty  to  announce  the  time 
for  commencing  work,  and  for  leaving  it, 
as  also  the  hours  of  meals  and  of  rest.     It 


is  his  duty  to  restrain  the  impetuous,  to 
urge  the  slow  reaper ;  to  keep  every  one 
in  the  best  humour  for  work  ;  to  cause  the 
ground  to  be  neatly  cleared  of  the  crop, 
and  the  crop  itself  to  be  judiciously  handled. 
The  man  who  fulfils  all  these  duties  as 
they  should  be,  during  the  entire  harvest, 
accomplishes  no  easy  task,  either  of  body 
or  mind.  He  should  not  be  mounted  on 
horseback,  but  be  active  on  foot,  ready  to 
keep  everything  in  its  appointe<l  time  and 
order:  for  a  single  minute's  loss  of  work, 
or  a  confused  arrangement  of  a  large  band 
of  reapers,  causes  a  great  loss  of  time  in  the 
gross  amount  of  work.  The  farmer  him- 
self, when  not  superintending,  may  move 
about  on  horseback ;  but  a  horse  is  a  trou- 
blesome companion  to  a  superintendant 
who  has  to  move  backward  and  forward 
behind  work-people  in  a  harvest-field. 

4471.  Keapers  are  very  lightly  clothed. 
The  men  cast  their  coats  at  least,  and  many 
their  waistcoats  too.  If  the  hat  be  laid 
aside,  its  place  is  taken  by  a  nightcap.  The 
women  wear  caps,  not  bonnets,  and  their 
nether  garments  will  incommode  them 
the  less  in  stooping,  when  cutting  with 
the  sickle,  if  tied  under  the  knee  w  ith  the 
garter ;  but  the  loose  petticoat  is  found 
useful  in  making  the  ends  of  the  corn  square 
in  gathering  it  after  the  scyihe.  Long 
gowns  are  now  in  fashion,  as  much  in  the 
country  as  in  the  town ;  but  the  old  short- 
gown  is  the  most  convenient  dress,  in  every 
respect,  for  a  reaper. 

4472.  There  are  various  arrangements 
of  harvest  work  in  which  the  sickle  is 
used;  one  of  which  is  the  band-win  method 
of  reaping,  which  I  shall  describe  first.  A 
band-win  of  reapers  consists  of  seven  per- 
sons divided  into  three  reajiers  on  each  of 
two  ridges,  and  a  bandster  for  both  ridges. 
The  bandster  must  always  be  a  man,  a  wo- 
man not  being  able  for  the  work  of  binding 
the  sheaves.  The  reapers  may  all  be  men, . 
or  all  women,  the  women  being  able  to  cut 
down  as  much  corn  as  the  men  ;  but  a  de- 
sirable distribution  of  men  and  women  in 
the  band- win  method,  is  to  have  a  man 
and  two  women  on  each  ridge.  The  reason 
for  the  band-win  arrangement  is,  that  one 
man  can  bind  tlie  corn  cut  by  six  reapers, 
and  the  six  reapers  can  cut  down  two  acres 
a-day.  Band-win  reapers  are  hired  for 
the  harvest,  and  receive  their  money  wages 
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when  tlie  reapin?  is  finislicd.  This  system  bainlster  to  take  the  lead.  This  is  nec«s- 
prevails  to  a  greater  or  less  extent  over  sary,  both  a-s  a  pattern  that  cannot  be 
the  whule  of  Scotland,  but  particularly  in  excelled  l)v  any  other  band-win,  and  for 
the  Border  counties.  the  quantity  and  the  (jualily  of  the    work 

performed.     Tliis  eflect  may  be    inf^ured 

4473.    It  should  be   made  a  point  to     by  hiring  the  same  band-win   vear  after 

select  a  band^win  of  picked  reapers  and     year.    Thenianu  fig.  393,  make»  theband« 

Fig.  393. 


ARRANGEMENT  OF  THE  RKAPERS  IN  A  BAND-WIN. 

from  the  crown  of  the  ridge — and  as  the     the  sheaves   larger  than  they  shonld  be, 
heaviest  and  longest  straw  generally  grows     oven  so  as  to  render  it  almost  impossible 


there,  he  is  the  fittest  person  for  taking 
the  heaviest  jiart  of  the  work. 

4474.  The  corn-band,  fig.  394,  is  made 
Fk.  3!I4. 


THE  CORN-HANI)  RKADV  To  RKCKI\'K  1  II  K 


for  the  bandster  to  make  the  ends  of  the 
band  meet.  Bands  ttto  much  filled  should 
never  be  bound,  as  the  sheaves  are  apt 
to  burst  in  being  handled,  and  they  are 
too  large  to  be  easily  forked  about.  The 
women,  having  nothing  to  do  with  the 
making  of  the  bands,  devote  their  whole  time 
to  reaping,  and  tilling  the  bands  with  corn. 

447fi.  On  commencing  to  reap  with  tlie 
sickle,  the  reajiersets  herself  as  </,  fig.  3.')3, 
by  cutting  a  handful  of  Corn,  and  dividing  setting  the  feet  apart,  in  order  the  more 
it  into  two  parts,  and  by  plaiting  the  easily  to  bow  the  body  down.  The  body 
corn-ends  a  of  the  straw  together,  and  on  being  bowed  down,  its  weight  is  nmstly 
twisting  them  into  a  knot,  as  at  b,  so  as  borne  upon  the  right  leg,  as  r,  while  the 
the  ears  shall  lie  above  the  twist,  away  sickle  reaps  the  standing  corn  before  the 
from  the  reaper,  when  the  band  is  stretched  reaper,  while  she  gathers  it  with  the  left 
at  length  upon  the  ground,  from  c  to  c,  hand.  It  is  the  duty  of  the  women  rand //, 
to  receive  the  corn.  whose  hook-handles  are  next  the  open  fur- 

row, to  <'lear  the  corn  of  that  furrow  as  far 
447.'».  It  is  the  man's  duty  to  as  the  furrow-brow  of  the  ridge  upon  their 
have  a  band  ready  to  lay  down  as  soon  right  hand,  not  only  becau.se  theirs  is  the 
a9  the  one  j»reviously  laid  down  is  filled  leading  ridge,  but  because  the  woman  d, 
with  corn  sufficient  to  make  a  sheaf,  employed  on  the  ridge  to  the  right  of  <?, 
In  this  mode  of  reaping,  no  regard  is  cannot  gather  the  C(trn  in  the  open  furrow 
paid  to  the  size  of  the  sheaf;  which  being  so  well  with  the  point  of  the  sickle,  as  e 
the    case,    the    reapers    uniformly    make     can  with  its  rounded  body.     Clearing  the 
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open-furrow  being  tlie  most  troublesome 
part  of  reaping,  the  two  women  e  and/,  or 
//  and  rf,  exchange  jdaces  at  every  landing, 
and  lake  tlie  reaping  uf  it  alternately. 
The  succeeding  position  of  the  reapers  is 
shown  at/,  where  the  woman,  having  cut 
the  corn  from  the  right  hand,  is  accumu- 
lating it  in  a  heap  with  the  left  one,  and 
resting  the  weight  of  the  body  now  on  the 
left  leg.  After  cutting  down  as  far  as  the 
furrow  had  been  cleared  by  the  preceding 
reaper,  she  lifts  the  severed  corn  partly  on 
her  sickle  and  partly  on  her  left  arm,  as 
seen  with  y,  and  deposits  it  upon  the  band 
^,  as  seen  on  the  band  h.  These  are  all 
the  positions  assumed  by  reaperm  while  in 
the  act  of  reajiing'.  The  man  on  making 
the  band  as  shown  at  «,  after  laying  it 
down  on  the  crown  of  the  ridge  with  the 
corn  heads  away  from  him  as  at  h,  then 
begins  to  cut  down  the  corn  on  the  crown 
as  shown  at  c ;  and  by  the  time  he  has 
reaped  an  aimful  for  the  band,  it  is  time 
to  make  another  band,  as  the  women 
from  both  sides  will  have  had  enough 
reaped  to  make  up  the  sheaf.  Thus  the 
women  in  a  band-win  each  actually  cut 
down  more  corn  than  the  men,  they  being 
continually  employed  in  reaping  while  he 
is  making  the  bands.  Such  an  understand- 
ing exists  among  the  members  of  a  band- 
win,  that,  should  any  difficulty  occur  in 
the  reaping  of  both  the  ridges,  such  asa  spot 
of  corn  much  laid,  the  reaper  who  encoun- 
ters the  difficulty  is  immediately  assisted 
by  all  her  companions.  Thus  the  band- 
win  reap  till  the  two  ridaes  are  cut  down, 
when  they  return  to  the  end  of  the  field 
they  began  at,  and  commence  upon  new 
ridges.  Band-win  after  band-win  do  the 
same  till  the  entire  number  of  band-wins 
are  again  placed,  or  stented,  into  their 
ridges,  in  the  same  order  as  they  were  by 
the  steward  at  commencing  the  reaping  of 
the  field. 

4477.  It  is  not  easy  to  describe  the 
best  mode  of  cutting  corn  with  the  sickle. 
In  commencing  to  cut  a  sheaf  with  the 
smooth-sickle  the  body  is  brought  low,  by 
resting  chiefly  on  the  right  leg  do\ibled 
under  the  body,  and  the  left  one  stretched 
out  to  act  as  a  stay  and  a  balance  to  the 
whole  frame.  This  first  position  is  repre- 
sented by  the  woman  e.  The  right  arm  is 
then  stretched  amongst  the  corn,  and  in 
drawing  it  toward  you,  near  to  and  paral- 


lel with  the  ground,  the  standing  corn  is 
cut,  and  is  received  and  held  up  with  the 
left  hand  on  this  side,  and  by  the  standing 
corn  beside  it  on  the  other.  A  creeping 
advance  is  slowly  made  of  the  body  to- 
wards the  left,  which  brings  it  to  rest 
equally  on  both  legs,  while  successive  cuts 
are  made  with  the  sickle;  and  the  addi- 
tional corn  thus  acquired  is  still  gathered 
and  supported  by  the  left  hand  and  the 
standing  corn.  The  man  c  on  the  second 
ridge  is  seen  in  this  the  second  position. 
Proceeding  in  breadths,  measured  by  the 
stretch  of  the  arm,  the  body  comes  to  rest 
entirely  on  the  left  leg,  while  the  right  is 
stretched  out  as  a  balance ;  and  this  position 
is  continued  until  as  much  corn  is  cut  as 
can  well  be  kept  up  by  the  left  hand,  by 
rolling  it  against  the  standing  corn,  when 
the  whole  is  lifted  by  the  hook  and  left 
hand,  and  placed  into  the  band  to  assist  in 
making  the  sheaf.  The  position  on  the  left 
leg  is  seen  in  the  woman/,  and  the  woman 
ff  is  taking  the  quantity  cut  to  the  band  b 
lying  on  the  ground,  to  help  to  make  up 
the  sheaf.  Any  uncut  straws  on  the 
ground  are  cut,  and  loose  ones  swept  by 
the  hook  amongst  the  standing  corn. 

4478.  The  great  object,  in  good  reap- 
ing, is  to  make  short  stubble,  because  more 
straw  is  thereby  gained  to  the  sheaf,  and 
less  left  on  the  field ;  and  it  is  impossible 
to  cut  the  stubble  short,  unless  the  body  is 
brought  as  near  the  ground  as  to  allow  the 
arm  to  sweep  the  sickle  parallel  with  it. 
Eeapers  who  bow  the  body  down  from  the 
haunches,  and  keep  the  legs  upright,  draw 
the  sickle  up  towards  their  knees,  causing 
the  stubble  to  be  cut  in  a  series  of  notches, 
leaving  the  stubble  high  next  them.  This 
is  bad  work.  In  using  the  toothed  hook, 
the  corn  is  cut  in  small  handfuls,  retained 
firmly  in  the  left  hand,  and  collected  in 
it  till  it  can  contain  no  more,  and  is 
then  put  into  the  band.  With  the  body 
only  bent  forward  this  instrument  can  be 
easily  wielded,  as  small  handfuls  can  al- 
ways be  cut  near  the  ground.  The  nearer 
the  ground  the  more  easily  is  the  straw  cut ; 
but  the  straw  cut  with  the  toothed  sickle 
is  always  too  firmly  squeezed  in  the  hand. 

4479.  The  handstcr^  as  soon  as  one  band 
is  filled  with  corn,  begins  his  operations, 
and  he  should  bind  the  sheaves  in  this  way : 
— Going  to  the  stubble  end  of  the  sheaf. 
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with  liis  face  to  tlie  corn  end,  lie  gathers 
the  nprcail  corn  into  the  middle  of  the  band 
with  both  hands,  and  taking  a  hold  of  the 
band  in  each  hand,  near  the  ends,  he  turns 
the  sheaf  as  much  round  as  to  place  the 
corn  end  beyond  his  left  elbow  ;  then 
crossini:  the  ends  of  the  band,  pulls  as 
'  forcibly  as  he  can,  mostly  with  the  right 
hand,  and  as  close  to  the  sheaf  as  possible, 
keeps  the  purchase  thus  obtained  good  with 
the  side  of  the  left  hand,  while  he  twists 
the  end  in  the  right  hand,  round  below  and 
behind  his  left  hand,  and  then  thrusts  the 
twist  under  the  tightened  part  of  the 
band,  pushing  it  still  with  the  right  hand, 
as  far  as  to  make  the  band  keep  a  tirm  hold 
of  it  round  the  sheaf.  After  this  operation, 
the  C(irn  end  a  of  the  band,  fig.  35)4,  is  held 
firm  by  the  pressure  of  the  sheaf  against 
the  ears  of  com  and  the  twisted  part  of 
the  band  at  h.  It  is  requisite  to  attend 
to  the  position  of  the  band  in  regard  to 
the  sheaf.  If  too  near  the  bottom  of  the 
sheaf  the  lower  part  r)f  the  straw  will  be 
too  much  compressed,  and  the  air  jire- 
vented  winning  it;  and  if  too  near  the 
corn-end  the  sheaves  will  spread  out  too 
much  below,  and  be  unable  to  stand  erect. 
The  sheaves  bound  up  on  the  near  ridge 
are  carried  by  the  bandster,  as  k  fi^.  3!.>3, 
to  the  far  ridge  upon  the  middle  of  which 
they  are  all  stocked. 

4480.  As  every  two  sheaves  are  bound 
they  are  set  up  as  an  isosceles  triangle  J, 
fig.  393,  and  four  or  more  sheaves  thus  set 
up  take  the  form  of  the  stook  shown 
in  fig.  395.  All  the  kinds  of  grain  are  now 
Fig.  3f)5. 


When  the  weather  is  goo<l,  and  likely  to 
continue  so,  there  is  no  objection  to  this 
mode  of  stooking,  particularly  now,  when 
but  few  weeds  are  allowed  to  grow  amongst 
the  corn,  stooks  require  to  stand  in  the 
field  for  a  com[iaratively  short  time. 
Nevertheless  in  wet,  and  even  damp  wea- 
ther, ami  in  high  situations,  corn  is  too 
much  exposed  in  such  stooks,  and  others 
which  afford  greater  security  against  the 
weather  should  be  used.  Such  a  form  is 
shown  in  fig.  396,   where  two  sheaves,  a 

Fig.  3-)6. 

/ 


AN  ORDINARY  STOOK  OF  CORN. 

stooked  in   this  form,  for  tlie  jturposc  of 
being  made  (quickly  ready  for  the  stack. 


A  BARLBY  OR  OAT  STOOK  HOODKD. 

and  its  opposite,  are  taken  by  the  band- 
ster,  one  in  each  arm,  and  set  on  their  stub- 
ble ends  a  little  apart  on  the  ground,  and 
their  corn  ends  brought  together,  in  such 
a  position  on  the  ridge  as  tliat  tiie  length 
of  the  sto(dv  shall  stand  N.  and  8,  ;  and 
these  constitute  the  centre  of  tlie  st<»ok. 
Other  two  sheaves,  l>  and  its  opposite,  are 
set  (m  one  side  of  a  in  a  similar  man- 
ner, independently  of,  and  not  leaning 
against  them  ;  <  tlior  two,  c  and  its  oj^po- 
site,  are  placed  in  the  same  manner  <m  the 
other  side  of /f,  and  so  on,  with  </and  e  and 
their  opposites,  until  ten  sheaves  in  a 
double  row  of  five  are  thus  set,  to  com- 
plete the  body  of  the  stouk.  A  sheaf  / 
is  then  split  from  the  band  to  the  com 
end,  and  laid  astride  upon  the  corn  tops  of 
half  the  number  constituting  the  body  of 
the  stook,  in  nearly  a  horizontal  pisiiion, 
an<l  another  sheaf  is  placed  in  a  simihir 
manner  with  its  but  end  stuck  into  that 
of  the  other,  as  at/,  upon  the  tojs  of  the 
other  half  number  of  the  siieaves,  and  the 
stook  is  then  complete.  These  last  inclin- 
ing sheaves  are  called  Itood  s/teavcs,  and 
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are  intended,  by  their  drooping  position, 
to  ward  off  the  rain  from  the  corn  in  the 
body  of  the  stook. 

4481.  Were  the  stocks  of  every  two 
ridges  set  on  the  furrow-brow  of  each  side 
of  the  central  open  furrow  of  every  four 
ridges,  the  time  of  clearing  the  field  of  the 
crop  by  the  cart  would  be  very  much  ex- 
pedited. 

4482.  The  sheaves  in  the  body  of  a  stook 
arc  set  by  method.  Were  the  corn  in  the 
knots  of  the  bands  set  outwards  in  the 
stook,  as  seen  in  the  nearest  sheaves  of  the 
stook,  fig.  395,  the  rain  might  injure  it; 
and  as  it  bears  a  sensible  proportion  to  the 
corn  of  the  whole  stook,  the  sample  might 
be  materially  injured.  By  simply  turn- 
ing the  corn-knots  inwards,  and  the  root- 
ends  outwards,  as  in  fig.  3.06,  such  injury  to 
thesampleiseasily  prevented.  But  the  corn- 
knots  are  placed  uppermost  in  the  hood- 
shea  ves/,  and  exposed  to  the  rain ;  because, 
were  the  other  side  of  the  sheaf  exposed 
upwards,  where  a  groove  runs  down  the 
length  of  the  sheaf,  by  the  straw  being 
gathered  into  tliat  form,  while  making  the 
root-knot  of  the  band,  the  rain  might  pene- 
trate by  the  groove  through  the  body  of  the 
slieaf,  lying  in  its  horizontal  position,  to  the 
porn  in  the  standing  sheaves  below,  and 
would  inflict  a  much  greater  injury  than 
merely  spoiling  the  corn-knots. 

4483.  Wheat  stooks  are  seldom  hooded, 
because  they  stand  but  a  short  time  in  the 
field ;  but  stooks  of  barley  and  oats  are 
frequently  hooded,  because  they  have  to 
stand  in  the  field  for  a  considerable  time  ; 
and  should  the  weatiier  continue  wet,  they 
will  inevitably  suffer  if  wanting  the  hoods. 
In  favourable  circumstances  they  do  not 
require  hoods  any  more  than  wheat. 
When  stooks  are  completed  with  hoods,  the 
wheat  stook  is  furnished  with  fourteen 
sheaves,  and  that  of  barley  and  oats  with 
twelve  sheaves  each. 

4484.  In  this  way  a  band-win  of  reap- 
ers will  cut  down,  bind  into  sheaves,  and 
set  up  in  stooks,  two  acres  of  barley  daily  ; 
a  little  less  of  a  strong  crop  of  wheat,  and 
a  little  more  of  the  strongest  crop  of  oats. 

4485.  The  advantage  of  the  band-win 
system  is  its  great  efliciency  in  a  large 


number  of  reapers  being  gathered  for  work 
into  a  comparatively  small  breadth  of  the 
field,  one  band-win  after  another  entering 
at  the  end  of  ti)e  ridge — the  leading  one 
keeping  foremost,  and  the  rest  fullowing  in 
regular  echelon  order.  Its  disadvantages 
are,  that  a  desire  frequently  arises  for 
striving,  or  what  is  commonly  called 
kemping,  in  the  latter  band-wins,  to  finish 
the  reaping  of  their  ridges  before  those 
who  had  entered  theirs  prior  to  them ; 
the  certain  consequence  of  which  is  bad 
work,  while  not  unfrequently  resentful  feel- 
ings are  engendered  between  the  band- 
wins.  To  prcjvide  against  such  tendencies, 
a  vigilant  superintendence  on  the  part  of 
the  steward  is  absolutely  requisite. 

4486.  Another  method  of  reaping  corn 
with  the  sickle  is  by  the  thrace,  which 
simply  consists  of  placing  one  person  on 
every  ridge,  and  paying  him  or  her  for  the 
number  of  thraves  cut  down,  by  the  day 
or  week,  or  the  harvest,  as  the  terms  of  the 
agreement  may  express.  A  thrave  consists 
of  two  full  stooks  of  each  kind  of  grain, 
the  stook  of  barley  and  oats  containing 
twelve,  and  that  of  wheat  fourteen  sheaves 
— each  sheaf  being  three  feet  in  circum- 
ference, or  twelve  inches  in  diameter  at  the 
band. 

4487.  The  proper  size  of  the  sheaf  is 
ascertained  by  means  of  a  sheaf-gauge,  fig. 
397.     This  instrument  is  carried  in  the 

hand  by  the  steward  as 
a  walking  staff,  with 
which  he  does  not  pretend 
to  gauge  every  sheaf,  but 
only  those  wliich  seem  to 
him  to  be  below  the  mark, 
and  which  his  eye  easily 
detects  after  a  little  expe- 
rience. When  used,  tiie 
n  prong  of  the  gauge  abed 
is  made  to  embrace  the 
sheaf  when  lying  on  the 
ground,  along  the  band, 
«  ^1  and  ifthe  sheaf  just  allows 
(he  points  of  the  gauge,  a 
and  6,  to  slip  easily  down 
to  the  ground,  and  the  band  to  touch  the 
upper  part  of  the  prongc  <7,  while  th«  points 
a  i  reach  the  ground,  the  sheaf  is  of  the 
requisite  size,  the  prongs  of  the  gauge 
being  one  foot  long  and  one  foot  asunder 
inside. 


Fig.  397. 

Si) 


THE  SHEAF-GAUGE. 
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4488.  A  bandster  is  commonly  em- 
ploveil  bv  the  farmer  to  bind  tlie  sheaves 
anii  set  the  stooks  after  thravens,  as  these 
are  apt  to  inake  the  slieaves  smaller  than 
they  should  be,  when  they  themselves  bind 
them,  and  also  to  practise  the  fraud  of 
doubling  up  some  of  the  corn  in  the  heart 
of  the  sheaf,  to  make  the  bound  sheaf  seem 
of  the  requisite  size.  When  labourers  are 
scarce,  however,  thravers  undertake  to 
bind  and  stook  what  they  cut  down,  and 
are  paid  for  the  extra  work.  In  order  to 
separate  every  thraver's  work,  the  corn  is 
stooked  upon  the  ridge  where  it  grew  ;  and 
to  facilitate  the  carting  of  the  stooks,  they 
are  ranged  on  the  farrow  brows  of  adjoin- 
ing ridges.  A  bandster  having  to  walk 
across  a  greater  number  of  ridges  cannot 
bind  to  so  many  thravers  as  to  reapers  in 
band-win,  where  his  work  is  confined  to 
two,  so  that  perhaps  one  bandster  to  every 
four  thravers  maybe  about  the  proportion. 

4489.  After  the  stooks  are  all  set  on  the 
ridges,  the  steward  counts  the  number  of 
thraves,  and  marks  them  down  in  a  book. 
The  thravers  themselves  count  the  nutnber 
of  stooks  by  pulling  a  straw  from  e^ach  as 
they  walk  down  a  long  ridge  to  the  end  of 
the  field,  where  they  re-enter  a  new  one. 

44f>0.  Thravers  who  work  by  the  day 
have  their  accounts  cast  up  by  the  steward 
at  the  end  of  the  ilay's  work,  and  paid  on 
the  spot  ;  but  they  should  be  made  to  finish 
the  reaping  of  every  riilge  entered  before 
thev  are  paid,  otherwise  confusi(tn  will 
ensue  in  the  tlirave-bo(d<,  by  having  the 
names  of  different  individuals  on  the  same 
ridge.  If  any  individual  thraver  cannot 
conveniently  finish  his  ridge,  he  must  find 
some  friend  to  do  it  for  him,  to  avoid  this 
confusion,  or  not  be  allowed  to  enter  a  new, 
long  ridge  at  the  end  of  the  day,  but  may 
be  placed  on  a  short  one. 

44f)l.  The  simplest  way  of  roapingcorn 
is  by  the  thrave,  and  its  advantages  are, 
that  the  reapers  are  paid  in  money  for  what 
they  cut  down,  and  give  no  trouble  in 
providing  food  for  thom.  Thravers  cut 
corn  low,  and  make  a  clean  stubble,  as  it 
is  their  interest  to  make  up  the  sheaf  as 
soon  as  possible,  so  that  tliey  seldom  require 
to  Ik'  reproveil  for  bad  work.  The  system 
also  alVords  convenient  occupation  for  the 
inhabitants  of  towns,  who,  by  walking  a 


little  distance  into  the  country  everyday, 
may  reap  us  much  as  they  can,  receive 
their  earnings,  and  return  home  at  night. 
It  is  also  a  convenient  one  for  the  young 
members  of  a  family  learning  the  art  of 
reaping,  under  the  example  of  a  parent 
or  friend.  But  it  has  disadvantage*, 
inasmuch  as  it  ia  the  direct  interest  of 
tiie  reaper  to  make  very  small  sheaves, 
which  materially  augments  the  coat  of 
reaping;  and,  when  thravers  bind  and  set 
tl>e  com,  strong  temptation  is  jdaccd  in 
their  j«)wer  to  deceive  their  employer  in 
the  size  of  the  sheaf.  One  check  over  such 
a  practice  is  the  appointment  of  a  bandster 
to  bind  the  sheaves  and  set  the  stooks  ;  and 
when  he  proves  a  sterling  man,  he  will  not 
bind  a  sheaf  that  is  less  than  the  ])roper 
size,  and  will  place  it  before  the  reaper; 
but  it  is  rare  to  find  a  bandster  that  will 
act  in  this  manner,  his  sympathy  l^eing 
easily  excited  to  favour  the  "  poor  widow," 
"  the  lone  woman,"  or  "  the  helpless  or- 
jdian."'  There  is  inconvenience,  too,  in 
j)lacing  a  large numberof  reaj»erson  single 
ridges,  inasmuch  as,  the  different  thravers 
having  difl'erent  powers  ()f  reaping,  one 
cuts  through  the  ridge  far  ahead  of  his 
next  neighbour,  whilst  others  may 
delay  cutting  out  their  ridges  for  seveml 
days.  The  party  who  passes  the  others 
are  bound  to  clear  both  the  furrows  of  the 
ridges.  Xo  inconsiderable  trouble  is  im- 
posed on  the  steward  in  counting  the 
thraves  of  every  ridge,  and  marking  them 
down  in  a  book,  and  in  calculating  every 
day's  reaping  of  those  who  are  hired  by 
the  day.  Tlie  carting  off  the  stooks  from 
every  ridge  causes  the  horses  to  walk 
double  the  distance  in  clearing  a  field. 

4492.  The  immediate  effect  of  reaping 
with  the  sickle,  on  the  state  of  the  cut  crop, 
particularly  in  thraving,  is  the  pressing  of 
the  straw  and  of  the  sheaf  together,  and  the 
loose  and  unconnected  {)ositi«>n  given  to 
the  cars,  when  the  sheaves  are  bound  too 
near  the  but-end,  much  against  the  stabi- 
lity of  the  stook  and  of  its  winning. 

449.3.  The  jiowers  of  reaping  by  sinirlo 
individuals  are  l>est  exhibited  in  thraving. 
I  have  seen  more  than  one  young  woman 
cut  twenty-f  tur  thraves  of  Oats  a-dav ; 
and  many  that  cut  twenty  thraves,  all 
good  sizable  sheaves — for  it  is  the  old  and 
infirm  who  practise  tricks  in  filling  their 
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sheaves.  When  I  mention  that  from  eight 
to  twelve  thrayes  are  considered  a  good 
day's  work,  such  exertions  will  be  better 
understood.  In  all  great  feats  of  thraving, 
I  have  found  women  superior  to  men,  and 
more  enduring  for  a  length  of  time;  and, 
with  the  exception  of  one  tall  blacksmith, 
who  wielded  with  uncommon  strength  an 
extra-sized  scythe-hook  of  his  own  making 
in  his  left  hand,  I  never  saw  a  man  who 
cut  the  largest  quantity  mentioned  above. 

4494.  Reaping  with  the  sickle  is  exe- 
cuted in  England  in  a  manner  technically 
named  bagging^  which  is  performed  in  this 
manner  in  Buckinghamshire  : — First  make 
a  band,  as  in  fig.  394,  and  lay  it  down ; 
then,  standing  in  the  furrow  with  the  left 
hand  to  the  standing  corn,  cut  a  handful ; 
put  the  stubble  ends  of  this  handful  all 
even,  then  grasp  it  in  the  left  hand  eight 
or  ten  inches  from  the  end  ;  and  with  this 
assistant  lay  a  little  of  the  standing  corn 
back,  or  from  you,  and  with  the  scythe- 
hook,  fig.  392,  chop  off,  cutting  inwards 
close  to  the  ground,  the  corn  so  laid  off"; 
move  the  left  hand  forward,  lay  back  the 
corn  as  before,  and  make  another  cut,  and 
so  proceed — moving  left  hand,  one  foot, 
and  the  scythe-hook  simultaneously  — 
across  the  "  land"  or  "ridge,"  or  half  way 
across  it,  if  there  are  two  persons  on  it  : 
four  to  five  yards  being  the  usual  breadth 
taken.  Having  reached  the  breadth  in- 
tended to  be  taken,  drop  the  corn  which 
till  now  has  been  held  in  the  left  hand, 
among  the  cut  corn  which  now  leans  against 
the  standing  corn,  and  commence  collect- 
ing what  has  been  cut.  For  this  purpose, 
walk  backwards  over  the  same  ground, 
or  rather  a  little  nearer  the  standing 
corn — use  the  left  hand,  the  hook,  and  the 
right  foot — roll  over  the  cut  corn  with  the 
hook,  and  at  the  same  time  cut  some  more 
with  the  point  of  it,  and  keep  walking 
backwards  and  collecting  all  together  till 
you  reach  the  furrow  from  whence  you 
started,  when  you  will  find  you  have  got 
an  armful.  Lay  this  armful  into  the  band, 
cut  anotlier  left-handful  as  at  first,  and 
again  go  on  cutting  inwards;  returning 
with  the  armful,  lay  it  in  the  same  band, 
which  is  then  enough  for  a  sheaf.  Make 
another  band  for  another  sheaf,  and  pro- 
ceed as  before,  cutting  forward,  and  cut- 
ting and    collecting   backwards,    clearing 


about  one  yard  wide.*  In  Worcestershire, 
bagging  is  executed  by  a  tool  called  a 
bean-hook,  and  the  straw  is  cut  by  a 
stroke  instead  of  a  cut  of  the  sickle,  hold- 
ing or  collecting  the  straw  in  the  left 
hand.  The  best  baggers  use  a  wooden 
hook  in  the  left  hand,  to  collect  and  bring 
together  the  cut  wheat  in  a  bundle- like 
shape  to  the  ground.  Some  reapers  in 
Scotland  practise  the  bagging  mode  of 
cutting  corn,  and  use  the  left  hand  to 
steady  the  corn  while  it  is  in  the  act  of 
being  cut  by  the  right.  The  mode  is  techni- 
cally named  dinging-in,  or  cujfing.  A 
man  practised  in  it  will  do  one-half  more 
work  than  is  usually  done  in  the  common 
way ;  but  the  stubble  is  left  less  regular, 
and  there  is  a  want  of  tidiness  in  the  work, 
even  in  the  most  expert  hands. 

4495.  A  mode  of  cutting  corn  with  the 
sickle  is  practised  in  some  parts  of  Eng- 
land by  using  the  smooth-edged  sickle,  fig. 
392,  in  cutting  the  straw  so  as  to  leave  a 
high  stubble,  the  corn  being  gathered  under 
the  hand,  and  the  strokes  of  the  sickle 
made  as  in  bagging.  The  stubble  is  after- 
wards cut  with  the  scythe,  and  carried  to 
the  stackyard.  Probably  this  practice  was 
originally  adopted  to  avoid  weeds  being 
cut  down  along  with  the  valuable  portion  of 
the  crop,  which  would  be  the  more  easily 
win  and  sooner  carried  home  without 
them  ;  and  they  were  mown  with  the 
stubble,  and  sometimes  the  stubble  and 
they  were  set  on  fire  together.  It  is 
scarcely  necessary  to  condemn  a  practice 
which  causes  two  cuttings  of  the  same 
crop ;  and  it  is  as  unnecessary  to  observe, 
that  the  system  of  farming  which  permits 
the  ground  to  be  so  foul  with  weeds  as  to 
occasion  such  two-handed  work  is  repre- 
hensible. 

4496.  The  Hainault  or  Flemish  scythe 
may  be  regarded  as  an  intermediate 
implement  between  the  sickle  and  the 
cradle-scythe.  It  is  held  in  the  right 
hand  by  a  handle  fourteen  inches  long, 
supported  by  the  forefinger,  in  a  leather 
loop.  The  blade  two  feet  three  inches 
in  length,  is  kept  steady  in  a  horizontal 
position,  by  a  flat  and  projecting  part  of 
the  handle  4^  inches  long,  acting  as  a 
shield  against  the  lower  part  of  the  wrist. 
The  point  of  the  blade  is  a  little  raised, 


*  Mark  Lane  Express,  August  1841. 
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and  the  entire  edge  bevelled  upwards  to 
avoid  striking  the  surface  of  the  ground. 
On  this  account  the  sharping-stone  is 
seldom  used,  the  handle  of  the  hook  being 
of  hard  wood,  used  as  a  straik,  fig.  323. 
Two  men  work  best  on  the  ridge,  along  a 
space  of  nine  feet,  which  they  cut  down 
at  seven  or  eight  strokes  each,  and  form 
into  four  sheaves.  The  reaping  is  done 
by  pressing  the  back  of  the  hook  with  the 
left  hand,  against  the  standing  corn,  in 
the  direction  of  the  wind,  and  by  cutting 
with  the  scythe  close  to  the  ground  against 
the  standing  corn,  with  a  free  swing  of  the 
rightarm — lessby  force  than  by  the  impetus 
of  the  blade — till  in  three  or  more  strokes, 
according  to  the  thickness  of  the  crop,  a 
sufficiency  is  severed,  which,  when  caught 
in  the  hook,  with  a  portion  of  the  standing 
corn  against  which  it  rests,  is  rolled  into 
the  form  of  a  sheaf  by  the  workman  walk- 
ing backwards,  and  cutting  any  of  the 
standing  corn  caught  by  the  hook  with  the 
point  of  the  scvthe,  until  he  reaches  the 
point  he  started  from,  where  by  gathering 
and  keeping  the  heads  in  a  line  by  means 
of  the  hook,  closes  together  the  but-end 
of  the  sheaf  with  the  scythe,  and  then, 
with  both,  by  a  little  adroitness,  and  the 
assistance  of  the  foot,  a  perfect  sheaf  is 
lifted  from  the  ground,  and  placed  in  the 
band  ready  for  binding.  It  will  be  ob- 
served that  this  operation  is  very  similar 
to  that  of  the  bagging  executed  in  Buck- 
inghamshire, and  described  in  (4494 ;)  the 

Fig.  398. 


ESAPIMO  WITH  THB  HAINAULT  SCYTHE. 


hook,  which  is  suspended  to  the  wrist  by 
a  leather  belt  passed  through  a  slit  in 
the  handle,  acting  for  a  similar  purpose, 
but  in  a  superior  manner  to  the  handful  of 
straw  held  in  the  left  hand.*  By  the  ac- 
companying fig.  398,  an  idea  of  the  form 
of  the  Hainault  scythe  and  its  hook,  and  of 
the  mode  of  using  them  in  reaping  corn  as 
described,  may  be  formed.  I  accompanied 
the  Flemish  reapers, -Jean  B.  Dupre  and 
Louis Catteau,tiirough  Forfarshire  in  1825, 
and  drew  up  a  report  of  their  proceedings  in 
that  county  for  the  Highland  and  Agricul- 
tural Society.  The  impression  on  the  far- 
mers present  was,  that  a  saving  of  about 
one-fourth  might  be  effected  by  the  Hain- 
ault scythe  in  comparison  with  the  common 
sickle ;  but  it  has  not  at  all  made,  nor 
will  it  make  its  way  into  this  country, 
since  it  is  not  equal  in  its  work  to  our 
cradle-scythe.t 

4407-  The  other  mode  of  cutting  com 
is  with  the  scythe.  Scythes  are  mounted 
in  various  ways  for  the  purpose,  and  for 
a  considerable  period  has  been  mounted, 
in  Banffshire  or  Aberdeenshire — where  it 
is  extensively  used  for  reaping  —  in  the 
form  of  the  Cradle~scythe.%  Of  this  form 
of  mounting  a  reaping-scythe,  there  are 
many  varieties  ;  but  they  all  agree  in  one 
point,  that  of  having  two  short  helves,  the 
one  brandling  out  of  the  other,  instead  of 
the  conmion  long  helve  or  sued.  Fig.  399 
is  a  view  of  the  cradle-scythe  in  one  of  its 

Fig.  399. 


THE  CRADLB-SCV'THE  FOR  REAPING. 


•  Radcliff's  Agrieulture  of  Flanden.  p.  121. 

+  Prize  Effaytofthe  Uiiihlandand  Agricultural  Society,  vol.  vii.  p.  244. 

^  Quarterly  Journal  of  Agriculture,  toI.  t.  p.  )06. 
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most  approved  forms,  wherein  a  is  the 
scythe-blade,  three  feet  four  inches  to 
three  feet  six  inches  long ;  h  the  principal 
helve,  four  feet  in  length,  to  which  the  blade 
is  attached  in  the  usual  way,  the  hook  of 
the  tine  being  sunk  into  the  wood,  and  an 
iron  ferule  brought  down  over  the  tine, 
binding  it  firmly  to  the  wood  ;  but  the 
blade  is  further  supported  by  the  addition 
of  the  light  stay  c,  termed  the  grass-nail. 
The  minor  helve  d,  three  feet  in  length, 
is  tenoned  into  the  former;  and  the  two 
handles  e/are  adjusted  by  wedges  in  the 
usual  way,  to  the  height  and  mode  of 
working  of  the  mower,  the  distance  be- 
tween the  helves,  at  the  handles,  being 
twenty-four  inches.  The  cradle  or  rake 
consists  of  a  little  wooden  standard  g, 
about  eight  inches  high,  jointed  to  the 
heel  of  the  blade,  so  as  to  fold  a  little  up 
or  down  across  the  blade.  Into  this  is  in- 
serted three  slender  teeth,  following  the 
direction  of  the  blade,  and  may  be  from 
six  to  fifteen  inches  long :  the  head  of  the 
standard  is  supported  by  a  slender  rod  of 
iron,  which  stretches  about  eighteen  inches 
up  the  handle,  where  it  is  secured  by  a 
small  screw-nut,  capable  of  being  shifted 
up  or  down  to  alter  the  position  of  the 
standard  and  its  teeth  to  suit  the  lay  of  the 
corn.  The  standard  or  rake  head  was  at 
one  time  recommended  to  be  made  in  the 
segment  of  a  circle,*  for  which  there  seems 
no  good  reason,  either  practical  or  philo- 
sophical ;  but  the  idea  was  seized  upon, 
and  the  cradle-scythe,  mounted  in  that 
form,  was  widely  distributed.  But  instead 
of  this  supposed  improvement  tending  to 
increase  the  favourable  opinion  of  scythe- 
reaping,  the  practice  seems  rather  on  the 
decline ;  and  there  is  good  reason  to  be- 
lieve, that  this  malformation  of  the  rake 
may  have  had  no  small  share  in  producing 
a  distaste  for  scythe-reaping  as  a  practice; 
whereas,  under  proper  management,  and 
a  judicious  choice  of  implements,  there  can 
be  no  doubt  of  considerable  advantages 
being  attainable  from  scythe-reaping,  as 
compared  with  the  sickle.  In  setting  the 
blade,  the  following  rule  is  to  be  observed  : 
— When  the  framed  helves  are  laid  flat  on 
a  level  surface,  the  point  of  the  blade 
should  be  from  eighteen  to  twenty  inches 
above  that  surface,  and  measuring  from  a 
point  on  the  left  helve,  three  feet  distant 
from  the  heel  of  the  blade,  in  a  straight 


line,  as  at  5,  the  extremity  of  the  blade 
should  be  also  tliree  feet  distant  from  the 
point  b.  Iron  has,  in  many  cases,  been 
substituted  for  wood  in  the  construction  of 
the  helves ;  but  it  does  not,  by  any  means, 
appear  to  be  so  well  adapted  to  the  pur- 
pose as  the  wooden  helves.  When  con- 
structed of  iron,  if  they  are  made  suffi- 
ciently light,  there  is  too  much  elasticity 
in  the  fabric,  which  is  fatiguing  to  the 
workman,  by  reason  of  the  tremor  pro- 
duced at  every  stroke  of  the  scythe. 

4498.  The  common  scythe  with  the 
straight  sned,  fig.  400,  is  mounted  with  a 

cradle       for 
^'^•^00.  tije   purpose 

of  cutting 
grain,  and  so 
is  the  com- 
mon scythe 
with  the  bent 
sned,  fig, 
322.  When 
any  of  the 
scythes  are 
to  be  used 
in  reaping, 
the  straik, 
fig.  323,  and 
the  scythe- 
stone,  fig. 
324,  are  as 
much  in  re- 

THB  COMMON  BEAPING-SCVTHE.      qUISltlOU      aS 

when  used 
for  any  other  purpose.  They  should  only 
be  used  as  often  as  to  keep  a  keen  edge 
on  the  blade. 

4499.  Of  all  these  varieties  of  form  of 
the  reaping-scythe,  the  cradle-scythe,  fig, 
399,  is  the  greatest  faA'ourite  amongst 
mowers,  because  it  is  found  to  be  most 
easily  wielded  by  the  arms,  and  it  causes 
less  twist  in  the  lumbar  region  of  the  body, 
which  last  effect  is  the  greatest  objection 
to  all  the  common  scythes  in  use.  Yet  it 
is  not  easy  t(t  discover  why  the  cradle- 
scythe,  borne  by  the  arms  alone,  in  front 
of  the  body,  and  not  admitting  of  being 
balanced  in  one  hand,  like  the  other 
scythes,  should  be  less  fatiguing  to  the 
workman  ;  but  the  fact  is  so,  and  in  con- 
sequence more  work  is  done  with  it  than 
with  any  of  the  others. 
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4500.  Tbe  gleanings  of  the  stubble  is  an 
object  of  consiflerable  value  in  reaping; 
♦and  to  secure  it  for  the  benefit  of  the  far- 
mer different  implements  are  employed. 
The  principal,  and  the  most  effective  of 
them,  is  the  hay  horse-rake,  fig.  343  ;  but 
as  it  can  onlv  be  used  in  the  harvest  field 
after  the  crop  has  been  carried  away,  and 
after  the  gleanings  have  become  deterio- 
rated in  value  by  exposure  to  the  weather, 
the  hand-rake  is  a  more  convenient  imple- 
ment during  the  reaping.  Fig.  401  is  a 
representation  of  thia  rake,   which  is  of 


Fig.  401 


THE  HAND  STUBBLE-RAKE. 

simple  construction,  the  form  being  pre- 
cisely that  of  the  hay-rake,  fig.  345,  but 
of  enlarged  dimensions.  The  head  a  b 
is  five  feet  long,  and  should  be  made  of 
good  tough  ash,  two  and  a  half  by  two 
inches ;  the  helve  c  d  may  be  six  feet  in 
height,  of  the  same  material,  and  furnished 
with  a  handle  e  that  can  be  fixed  in  any 
desired  position,  by  means  of  a  ferule  and 
wedge.  The  helve  is  tenoned  into  the 
head,  and  supported  by  the  iron  brace /c 
ff.  The  teeth  are  of  iron,  seven  inches  in 
length,  and  set  at  four  inches  apart,  but 
formed  in  the  lower  part  so  .that  the  bend 
rests  on  the  ground,  preventing  the  points 
of  the  teeth  penetrating  and  mixing  the 
earth  with  the  gleanings.  The  best  me- 
thod of  fixing  tbe  teeth  is  by  a  screw-nut, 
as  in  the  horse-rake,  as  they  are  thereby 
easily  removed  in  the  case  of  being  broken, 
without  risk  of  injuring  the  head.  It  is 
also  advisable  to  have  the  ends  of  the  bead 
hooped,  to  prevent  splitting. 

4501.  Reaping  with  the  scythe  is  best 
executed  by  the  mowers  being  placed  in 


heads — namely,  a  bead  of  three  scythe- 
men,  three  gatherers,  three  bandsters,  and 
one  man-raker;  or,  what  may  be  regarded  a 
better  arrangement,  a  head  of  two  scvthe- 
men,  two  gatherers,  two  bandsters,  and  one 
woman-raker.  A  larger  number  of  heads  on 
the  latter  arrangement  may  be  employed  on 
a  large  farm,  while  a  small  farm  may  em- 
ploy one  head  on  the  former  arrangement. 

4502.  The  best  beginning  that  can  be 
made  of  a  field  for  scythe-reaping  is  to 
mow  along  the  ridge,  parallel  with  the 
fence  on  the  left  hand,  from  the  top  to  the 
bottom,  or  from  the  bottom  to  the  top  of 
the  field,  as  the  corn  happens  to  lie;  and  if 
not  laid,  the  inclination  of  the  corn  and  the 
direction  of  the  wind  should  both  be  from 
the  right.  While  one  head  of  mowers  is 
opening  up  the  side  of  the  field,  either 
from  the  bottom  or  the  top,  another  mows 
either  headridge  at  right  angles  to  it,  in  the 
direction  of  the  wind.  Thus  two  sides  of 
the  field  are  opened  up,  leaving  an  angle  of 
the  standing  corn  to  commence  future  ope- 
rations upon. 

4503.  The  first  head,  which  should  be 
conducted  by  an  experienced  and  steady 
mower,  commences  mowing  at  this  angle, 
across  the  ridges,  as  the  scythes  move 
most  easily  over  the  open  furrows  in  that 
direction,  laying  the  corn  in  swaths  at 
right  angles  to  their  line  of  motion,  upon 
and  towards  the  mown  headridge — the 
straws  of  the  swaths  lying  parallel  with 
one  another,  over  a  distance  of  six  ridges 
or  thirty  yards,  which  is  as  far  as  scythes 
will  cut  straw  at  one  sharping.  To  main- 
tain the  essential  requisite  of  laying  the 
swaths  even,  the  mower  should  not  swing 
his  arms  too  much  to  the  right  in  entering 
the  blade  of  the  scythe  amongst  the  stand- 
ing corn,  as  he  will  not  be  able  to  turn  far 
enough  round  to  the  left  to  lay  the  swath 
in  the  proi>er  position,  but  will  be  short  of 
the  right  angle.  Nor  should  he  bring  his 
arms  too  far  round  to  the  left,  as  the  swath 
will  be  laid  beyond  that  angle :  and  in 
either  case  the  straws  will  overlap  each 
other,  be  difficult  to  separate,  and  their 
ends  arranged  in  echelon  order  instead 
of  a  straight  line.  To  lay  the  straw  thus 
disarranged  right  in  the  sheaf,  will  waste 
much  time  and  labour.  He  should  proceed 
forward  in  a  straight  line,  with  a  steady 
and  regular  motion  of  the  arms  and  limbs, 
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bearing  the  greatest  part  of  the  weight  of 
the  body  on  the  right  leg,  which  is  kept 
a  little  in  advance.  The  length  of  the 
sweep,  from  the  entrance  of  the  point  of 
the  scythe  into  the  corn  until  the  exit  of 
the  head  of  the  sned  out  of  it,  is  from  seven 
to  seven  and  a  half  feet,  and  its  breadth 
fourteen  or  fifteen  inches.  Beginners  with 
the  scythe  soon  learn  to  reap  fast  enough, 
but  are  defective  in  point  of  neatness; 


whereas,  on  the  contrary,  beginners  with 
the  sickle  soon  learn  to  reap  neat  enough, 
grasping  every  portion  with  the  hand,  but 
are  defective  in  point  of  speed. 

4.504.  Fig.  402  shows  tlie  arrangement 
of  the  variou.s  work-peo{)le  engaged  in 
scythe-reaping,  tliree  scythemen  being  in- 
troduced merely  to  show  the  forms  of  the 
different  sorts  of  scythes,  and  where  b  b  b 


Fig.  402. 


THE  MOWING  OF  CORN  WITH  THE  SCYTHE  IN  HEADS. 


are  the  three  mowers  forming  a  head,  each 
with  a  different  kind  of  scythe,  laying 
over  the  corn  in  the  beautifully  squaie 
and  even  swaths  a  a  a.  The  women- 
gatherers  c  c  c,  follow  by  each  making  a 
band,  fig.  394,  from  the  swath,  and  lay- 
ing as  much  of  the  swath  upon  it  as  will 
make  a  suitable  sheaf,  as  d  d  —  and  so 
carefully  as  to  leave  the  ends  of  the  band 
free,  for  the  bandster  to  take  hold  of  easily 
and  quickly.  The  gatherer  requires  to  be 
an  active  ^lethodical  person,  otherwise 
she  will  make  rough  work.  The  bandster 
e  follows  her,  and  binds  the  sheaves  in  the 
manner  described  in  (4479,)  any  two  of 
the  three  bandsters// setting  the  stook  (/ 
together  ;  and  in  crossing  the  ridges,  they 
shouldall  be  set  upon  the  same  ridge, to  give 
the  people  who  remove  them  with  the  cart 
the  least  trouble.  Last  of  all  comes  the 
raker  h,  who  clears  the  ground  between 
the  stooks  with  his  large  hand  stubble-rake 
t,  of  all  loose  straws,  and  brings  them  to  a 
bandster,  whobindsthem  together  by  them- 
selves, and  sets  them  in  bundles  at  the 


side  of  a  stook,  and  not  at  its  end,  to  pre- 
vent the  ventilation  of  the  air  through  it. 
This  is  mucli  better  than  putting  the  rak- 
ings  into  the  heart  of  a  sheaf,  where  they 
will  not  thrash  clean  v/ith  the  rest  of  the 
corn  ;  and  as  tiiey  may  contain  earth  and 
small  stones,  and  inferior  grain  from  straws 
which  may  have  fallen  down  before  the 
mowing,  it  is  better  to  thrash  the  rakings 
by  themselves.  When  the  mowing  and 
gathering  are  properly  executed,  the  rak- 
ings should  not  exceed  from  four  to  five  per 
cent  of  the  crop,  which  is  not  more  waste 
than  in  reaping  with  the  smooth  sickle. 

4505.  Every  species  of  the  cereal  grains 
may  be  mown  with  the  scythe.  Many 
farmers  still  believe  that  the  scythe  is  an 
unsuitable  implement  with  which  to  mow 
wheat ;  but  T  can  assure  them,  from  long 
experience  and  observation,  that  it  is  as 
suitable  as  the  sickle,  and  that  mown 
sheaves  may  be  made  to  look  well,  pro- 
vided ti)e  gatherers  are  proficients  at  their 
work.    Doubtless  mowincr  wheat  is  severe 
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work,  and  so  is  reaping  it.  Oats  are  the 
most  j)Iea.sant  crop  to  mow,  tlieir  crisp 
straw  being  easily  cut  with  tlie  scythe ; 
and  being  smooth,  and  not  too  long,  does 
not  injure  the  hands  in  binding  like  wheat, 
and  the  sheaves  are  easily  set  in  stook. 
Barley  straw  being  covered  with  a  gummy 
matter,  svhich  gives  it  a  malty  smell,  soon 
takes  the  edge  off  the  scythe,  and  being 
brittle,  not  hard,  is  easily  broken  in  the 
binding.  When  much  young  grass  is  found 
among  the  barley  straw  when  mown,  it 
should  be  shaken  out  by  the  gatherers, 
while  holding  the  straw  by  the  corn  end, 
as  it  will  detain  the  crop  too  long  a  time  in 
the  field  in  winning;  and  rather  tiian  run 
that  risk,  it  is  better  to  incur  the  extra  cost 
of  getting  rid  of  the  grass  by  a  little  sacri- 
fice of  time  at  reaping,  or  even  by  the  en- 
gagement of  extra  hands.  It  is  scarcely 
practicable  to  shake  out  grass  from  corn 
while  reaping  with  the  sickle,  as  the  instru- 
mentwould  constantlybe  required  to  be  laid 
aside,  both  hands  being  required  in  the  ope- 
ration. To  cut  the  stubble  as  high  as  the 
grass,  would  make  the  straw  in  the  sheaf 
too  short. 

4506.  A  good  mower  will  cut  one  acre 
of  wheat,  or  perhaps  rather  more,  a  day. 
If  a  stroke  of  the  scythe  covers  seven  feet 
in  length  and  fifteen  inches  in  breadth,  an 
area  equal  to  1260  square  inches,  it  will 
take  about  5000  such  strokes  to  reap  an 
acre.  Two  acres  of  oats  may  easily  be 
mown  in  a  day,  thus  indicating  that  a  man 
will  mow  double  the  extent  of  oats  he  will 
do  of  wheat,  or  make  about  10,000  strokes 
of  the  scythe  in  a  day.  Nearly  two  acres 
of  barley  may  be  mown  in  a  day,  time  be- 
ing wasted  in  the  extra  sharping  required 
in  cutting  barley  straw. 

4507.  Mr  John  Taylor,  steward  at  Cor- 
riestone,  Aberdeenshire,  jjives  the  follow- 
ing  as  his  experience  of  the  comparative 
quantities  of  ground  reaped  and  mown  by 
seven  persons,  on  an  average  of  ten  hours' 
work : — 

Wheat.       OatR  and  Barley. 


By  Hie  scjtlie. 

2    3    0 

4    0  20 

Ily  the  smootii  sickle, 

1    1  18 

2    2  10 

By  the  tootlied  sickle, 

10    8 

2    0  10 

4508.    And    the    average    number    of 
sheaves,  of  an  average  crop  of  oats  and 


barley  that  one  man  can  bind  and  stook 
in  a  (lay  of  ten  hours,  by  the  three  modes 
of  reaping,  ho  mentions  as  diflering  thus — 

Of  sheaves  reaped  by  the  scythe,        .      15fi0  or  Cy2h  thraves. 
sii'iooth  sickle,    l2ii0..5o' 
toothed  sickle,  1200  ..  50 

The  difference  is  accounted  for  by  the 
bandster  not  having  to  go  from  ridge  to 
ridge  in  following  the  scythe,  but  con- 
tinues at  the  same  row  of  swath.  In 
jn-actice,  however,  the  bandster  binds  less 
in  a  day  to  the  scythe  than  to  the  sickle, 
becaii.^e  he  binds  but  to  one  scythe,  but  to 
six  reapers  with  the  sickle,  who  reap  more 
than  one  scythe — the  time  of  the  bandster 
being  filled  up  in  assisting  the  gatherers  to 
make  bands.  Mr  Tayli)r  has  bound  and 
stodked  1G80  sheaves  of  oats,  containing 
nineteen  and  a  half  quarters  of  grain  cut 
by  the  scythe,  and  of  sheaves  cut  by  the 
sickle  <mly  1360;  and  yet,  the  latter  im- 
posed upon  him  a  decidedly  harder  day's 
work.  A  bandster  will  do  more  work  with 
soft  than  with  hard  straw;  and  with  a  luxu- 
riant than  a  poor  crop,  because  he  walks 
over  less  space  from  sheaf  to  sheaf,  and 
from  stook  to  stook.* 

4509.  A  judicious  remark  is  made  by  Mr 
Taylor  in  superintending  harvest  people, 
that  in  the  first  week,  should  the  weather 
prove  warm,  the  workers  should  have  a  rest 
of  twenty  minutes,  whenever  found  requi- 
site ;  and  he  adds — "  I  find  it  a  plan  both 
humane  and  profitable." 

4510.  In  using  the  common  scythe,  I 
observe,  in  many  parts  of  the  country,  the 
swath  laid  up  against  the  standing  corn, 
and  is  gathered  while  in  that  position. 
Why  this  mode  of  disposing  of  tlie  swath 
should  be  preferred  to  laying  it  flat  on 
the  ground,  it  is  difficult  to  conjecture,  for 
not  a  single  advantage  does  the  method 
possess;  while  the  disordered  ctmditionin 
which  the  corn  is  taken  away  by  the 
gatherer  from  the  standing  corn,  compared 
with  lifting  it  up  from  the  flat  ground, 
is  a  sufticieiit  objection  to  the  practice. 

451 1.  The  immediate  eft'ect  of  mowing 
on  the  state  of  the  corn,  is  to  cause  the 
straws  to  hook  on  to  one  another,  as  is 
evinced  by  the  difficulty  of  dividing  amown 
sheaf  when  about  to  be  passed  through  the 


*  Transactions  of  the  Highland  and  Agricultural  Society,  July  1844,  p.  259-63. 
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thrasbing  machine ;  and  also  to  cause  tlie 
corn  ends  of  the  different  lengths -of  the 
straws  incident  to  a  crop  to  come  to- 
gether; and  the  consequence  is,  that  the 
com  end  of  a  sheaf  is  more  crowded  than 
the  straw  end — a  state  conducive  to  quick 
winning  after  mowing. 

4512.  One  mode  of  setting  up  corn  to 

dry  quickly  is  in  gaitins — that  is,  the  band 

of  the  sheaf  is  tied  loosely  round  the  straw, 

just  under  the  corn,  as  at  a,  fig.  403,  and 

Fig.  403. 


A  GAITLV  OF  OATS. 


the  loose  sheaf  is  made  to  stand  by  spread- 
ing out  the  lower  end  of  its  straw  in  a  cir- 
cular form,  from  b  to  c.  Gaitins  are  set  ufjon 
every  ridge  ;  the  wind  whistles  through 
them,  and  the  rain  does  not  hang  upon 
but  passes  through  them.  Gaiting  is  only 
practised  in  wet  weather,  and  even  then, 
only  when  a  ripe  crop  is  endangered  in 
standing  by  a  shaking  wind.  It  is  con- 
fined to  oats,  wheat  and  barley  never  be- 
ing gaited  ;  because  when  wheat  gets  dry, 
after  being  cut  in  a  wet  state,  it  is  apt  to 
shake  out  in  binding  the  gaitins  ;  and  when 
barley  is  subjected  to  the  rough  usage  of 
binding,  after  being  won,  the  heads  are 
apt  to  snap  off  altogether :  and,  besides,  so 
much  exposure,  as  in  gaitins,  injures  its  col- 
our, and  renders  it  unfit  for  the  maltster. 
Oats  are  protected  by  a  thick  husk,  and 
the  grain  is  not  very  apt  to  shake  out  in 
handling,  excepting  potato-oats,  which  are 
seldom  gaited,  the  coninion  kinds  only  be- 
ing so  treated.  But,  for  my  part,  I  would 
not  hesitate  to  gait  any  sort  of  oats  when 


wet  with  dew  in  the  morning,  or  even 
when  wetted  with  rain,  rather  than  lose 
a  few  hours'  work  of  reaping  every  morn- 
ing, or  at  nightfall.  Gaitins,  it  is  true,  are 
very  apt  to  be  upset  by  a  high  wind ;  but 
after  having  got  a  set,  it  is  surprising  what 
a  breeze  they  will  withstand.  After  be- 
ing blown  down,  however,  they  are  not 
easily  made  to  stand  again,  and  then  three 
of  them  at  least  are  required  to  be  set 
against  each  other  ;  but  whatever  trouble 
the  resetting  should  create,  they  should 
not  be  allowed  to  lie  on  the  ground,  and 
it  will  be  foimd  that  a  windy  day  wins 
them  quickly. 

4513.  Rye,  though  not  particularly 
specified,  may  be  reaped  or  mown  in  the 
same  manner  as  the  other  cereal  grains. 
Its  straw,  being  very  tough,  may  be  made 
into  neat  slim  bands.  It  usually  ripens  a 
good  deal  earlier  than  the  other  grains; 
and  its  straw,  being  clean  and  hard,  does 
not  require  long  exposure  in  the  field,  and 
on  that  account  the  stooks  need  not  be 
hooded. 

4514.  The  scythe  cuts  a  shorter  stubble 
than  the  sickle  by  2j  inches,  although  a 
long  stubble  may  be  cut  with  the  scythe, 
which  is  useful  for  a  scytheman  to  be 
able  to  do,  when  the  young  grass  is  rank 
amongst  the  corn;  for,  in  failing  to  use  such 
a  caution,  the  heart  of  the  young  clover  in 
that  growing  state  may  be  cut  off,  to  the 
injury  of  the  plant  all  winter. 

4515.  Reapers,  when  hired  for  the  har- 
vest, whether  to  use  the  sickle  or  the 
scythe,  receive  food,  lodgings,  and  wages. 
Those  who  reap  by  the  thrave  receive  only 
remuneration  in  money  for  what  they  reap, 
and  no  lodgings  or  food.  Tiie  food  given 
to  reapers  in  the  southern  parts  of  Scot- 
land consists  of  oatmeal  porridge  and  milk 
at  breakfast  and  supper,  and  bread  and 
beer  at  dinner — fine  wheaten  bread,  1  lb. 
in  weight,  and  a  drink,  besides,  of  half  a 
quart  of  beer  in  the  afternoon.  Any  of 
the  people  tliat  go  home  to  supper,  as  all 
cottars  on  the  farm  do,  receive  about  fi 
pecks  of  barley  in  lieu — the  old  firlot.  In 
the  more  northern  parts,  the  breakfast  and 
dinner  consist  of  1  loaf  of  bread  and  1 
quart  of  beer,  and  the  supper  of  porridge 
and  milk,  or  bread  and  beer  again.  The 
bread  is  made  of  oatmeal,  baked  with  yeast, 
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10  loaves  from  1  peck  or  half  a  stone  of 
oatmeal — making  each  loaf,  when  baked, 
14  oz.  weight.  Some  people  cause  12 
loaves  to  be  baked  from  the  peck  of  oat- 
meal. Tiiemeal  allowed  in  lien  of  supper 
to  tliose  who  go  home,  consists  of  2^  stones 
of  14  lb.  for  the  harvest,  which  is  equi- 
valent to  2  oat  loaves  each  night,  without 
beer.  The  food  on  Sunday,  on  many  farms, 
consists  of  mutton  broth,  with  bread  and 
potatoes  instead  of  beer.  In  England,  food 
is  seldom  given  to  reapers,  but  beer  always 
is;  but  instead  of  ale,  an  equivalent  in 
money  is  frequently  given.  "  We  gave,  in 
one  case,  la.  2d.  per  acre,"  says  Mr  Burness. 
"Sometimes,  again,  an  allowance  of  malt  or 
money  is  given  for  the  whole  period  of  har- 
vest, or  four  weeks,  termed  the  '  harvest 
month.'  provineially.  In  some  districts 
cider  is  used  instead  of  ale.  The  drinking 
largely  of  ale  and  cider,"  continues  Mr 
Burness,  "  is,  perhaps,  peculiar  to  tlie 
labouring  population  of  England.  The 
allowance  made  to  them  during  harvest  is 
no  doubt  well  meant,  and,  to  a  certain  ex- 
tent, absolutely  necessary;  but,  likeall  other 
good  things,  the  boon  has  been  very  much 
abused  in  numerous  instances.  Much  more 
importance  has  been  attached  to  it,  by  both 
master  and  servant,  than  sober  inquiry  will 
justify.  Hard  work  requires  eating  as 
well  as  drinking,  and  that  of  a  peculiar 
quality."  * 

4516.  Considerable  trouble  is  imposed 
on  the  inmates  of  the  farm-house,  in  pro- 
viding and  cooking  food  every  day  for  a 
large  number  of  reapers.  The  making  of 
oat-meal  porridge  for  perhaps  from  fifty 
to  seventy  persons  twice  a-day,  morning 
and  evening,  and  the  distributing  to  each 
band-win  bread  and  beer  at  dinner,  and 
beer  in  the  afternoon,  are  attended  with 
much  trouble,  and  considerable  anxiety 
in  what  is  done  giving  satisfaction  to  the 
people.  Complaints  may  be  made  that 
the  porridge  is  too  thin,  or  that  it  has  not 
been  enough  boiled ;  that  the  milk  is 
skimmed  or  is  sour ;  that  the  bread 
is  not  well  baked  ;  the  beer  not  well 
brewed,  and,  perhaps,  that  the  whole  is 
dealt  out  in  scanty  measure.  The  farmer 
has  little  control  over  the  baker  and 
brewer  ;  but  this  rule  should  be  followed 
in  regard  to  these  two  purveyors — namely, 
the   bread   should   be   distributed   to  the 


reapers  stale,  that  is,  twenty-four  hours 
old,  and  a  stock  of  beer  in  barrel  laid  in 
before  harvest.  A  fresli  supply  of  new- 
baked  bread  should  be  received  every  day, 
as  also  a  fresh  supply  of  beer  from  the 
brewer,  which  will  have  time  to  ferment 
and  settle  before  it  is  wanted  for  use.  In 
this  way  the  bread  and  beer  will  be  in  the 
best  state  for  use ;  whereas  when  those 
provisions  are  received  as  the  necessity 
occurs,  which  is  most  commonly  the  case, 
the  bread  is  obliged  to  be  distributed  in 
a  warm,  and  the  beer  in  a  fermented  state 
— both  C(jnditions  being  injurious  to  the 
liealth  of  work-people  in  a  state  of  heat 
and  perspiration.  It  is  entirely  in  the 
farmers  own  power  to  have  the  porridge 
properly  cooked,  and  the  milk  in  a  sweet 
state  for  use. 

4517.  Another  circumstance  entirely 
in  the  power  of  the  farmer  himself  to 
regulate,  is  giving  the  reapers  their  meals 
at  stated  times  every  day  —  reirularity 
in  this  respect  having  a  material  effect  in 
keeping  the  work  of  the  field  in  good 
order  ;  for  whenever  a  meal  arrives  at  the 
appointed  hour,  there  will  be  no  flagging 
on  the  part  of  the  reapers  ;  but  should  it 
not  arrive  when  expected,  the  work  is 
carelessly  done,  and  the  people  have  no 
heart  to  go  on.  The  hours  that  seem  to 
be  well  adapted  for  the  appetite,  and  which 
divide  the  day  into  pretty  equal  parts,  are, 
8  o'clock  in  the  morning  for  breakfast, 
and  start  again  to  work  at  9 ;  dinner  at  1 
in  the  afternoon,  and  again  to  work  at 
2.  Have  a  resting-time  of  a  quarter  of 
an  hour  for  the  drink  of  beer  at  4,  and 
then  to  work  till  dusk — having  begun  at 
dusk  in  the  morning  in  a  late  harvest,  and 
at  5  in  tiie  morning  in  an  earlv  one.  From 
5  in  the  morning  to  7  in  tiie  evening  gives 
12  hours  of  work,  and  2  hours  for  n)eals, 
which  is  as  long  a  day's  work  as  reapers 
can  eudure  for  a  harvest  of  3  weeks,  espe- 
cially in  warm  weather. 

4518.  In  order  to  keep  proper  disci- 
pline among  the  reapers,  not  a  person 
ought  to  be  permitted  to  leave  a  ridge 
without  consent  asked  and  obtained  from 
the  person  intrusted  with  the  superin- 
tendence ;  and  when  the  food  arrives, 
there  should  be  no  cessation  of  work  till 
the   word  of  command  is   given  by  the 
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superintendent,  who  should  be  guided  by 
the  watch — not  disbanding  the  reapers  till 
the  hour  of  repast  actually  arrives,  and 
not  allowing  one  minute  to  pass  beyond 
the  hour  of  recommencing  work.  When 
reapers  find  no  advantage  of  their  own 
time  taken,  they  will  be  less  tempted  to 
take  advantage  of  the  time  of  their  em- 
ployer; at  any  rate,  they  are  then  deprived 
of  every  excuse  for  so  doing. 

4519.  As  the  farm  servants  in  Scotland 
cannot  attend  to  their  own  domestic  affairs 
while  attending  to  the  harvest,  all  the 
members  of  their  families  receive  food 
during  the  weeks  the  harvest  is  presumed 
to  last. 

4520.  The  lodging  afforded  to  reapers 
is  generally  amongst  straw  in  the  straw- 
barn  or  outhouses.  Those  hired  for  the 
harvest  receive  two  pairs  of  blankets,  one 
pair  of  sheets,  and  a  chaff  bed  and  bolster 
for  every  two  ;  and  those  hired  for  the 
week,  one  pair  of  blankets  with  plenty  of 
straw,  the  same  allowance  of  bed-clothes 
being  given  to  thravers  who  cannot  go 
to  their  own  homes  every  night,  and  only 
on  Saturday  night.  It  is  not  an  uncom- 
mon practice  for  stranger  reapers,  hired 
for  the  week,  to  purloin  part  of  the  bed- 
clothes allowed  them,  and  the  only  check 
to  that  species  of  depredation  is  the 
obligation  to  deliver  up  the  clothes  before 
their  earnings  are  paid  to  them.  Much 
inconvenience  is  experienced  in  the  stead- 
ing when  a  large  number  of  reapers  have 
to  be  accommodated  at  night,  so  that  those 
who  can  go  home  to  their  own  houses  are 
preferred.  Separate  apartments  ought  to 
be  fitted  up  for  the  women  from  the  men. 

4521.  Reapers'  blankets  of  English 
manufacture  cost  at  present,  1850,  7s.  9d. 
a-pair ;  and  coarser,  of  Scotch  manufacture, 
6s.  Strong  twilled  sheeting,  fitted  for  the 
use  of  reapers'  beds,  costs  9d.  a  yard,  yard 
wide,  which  makes  each  sheet  of  2j  yards 
long,  3s.  9d. 

4522.  The  money  wages  of  the  different 
classes  of  reapers  are  as  follows  : — Reapers 
with  the  sickle,  men  and  women,  receive 
2s.,  and  bandsters  2s.  6d.  a-day.  Mowers 
with  the  scythe  get  3s.,  bandsters  2s.  6d., 
and  women  gatherers  2s.  a-day.  Thravers 
receive   3d.  the  thrave  of  two  stocks  of 


oats  and  barley,  and  4d.  the  thrave  for 
wheat.  When  ihey  bind  and  stook  what 
they  cut,  they  receive  3gd.  for  oats  and 
barley,  and  i^d.  for  wheat  per  thrave. 
In  England,  mowing  costs  2s.  6d.,  gather- 
ing Is.  6d.,  binding  and  stooking  2s.,  and 
raking  6d.  an  acre,  in  all  6s.  6d.  ;  but 
heavy  or  lodged  crops  will  cost  9s.  an 
acre.  The  prices  are  the  same,  whether 
the  mowing  is  from  or  up  to  the  standing 
corn.  In  that  country  corn  is  usually  cut 
by  the  piece,  and  when  standing,  reaping 
costs  from  8s.  to  10s.  ;  when  lodged,  10s. 
to  12s.  an  acre.  The  mowing  of  the 
stubble  costs  2s.  an  acre  more.  The 
prices  paid  for  wheat  and  oats  are  the 
same ;  and  barley,  being  seldom  bound  up 
and  stocked,  is  mown  for  from  2s.  to  2s. 
6d.  an  acre.  In  Scotland  it  is  not  un- 
usual to  give  a  slump  sum  for  the  harvest, 
irrespective  of  the  number  of  days  it  may 
last ;  though  three  weeks  are  understood 
to  be  the  duration  of  harvest.  When  it 
ends  before  that  period,  it  is  conceived  the 
harvesters  have  gained  an  advantage,  and 
so  does  the  farmer,  in  the  shortness  of  the 
harvest;  and  when  it  exceeds  that  time, 
the  reapers  conceive  they  incur  a  loss,  as 
also  does  the  farmer  in  a  double  sense — in 
the  protracted  harvest,  which  is  never 
favourable  to  him,  and  in  the  extra  food 
given  to  the  reapers.  The  slump  sums 
are  to  the  reaper  £,1,  16s.,  the  baudster 
£2,  5s.,  and  the  mowers  £,2,  14s.,  besides 
food. 

4523.  Harvesting  is  very  seldom  under- 
taken by  the  acre  in  Scotland  ;  and,  on  the 
other  hand,  in  England  the  practice  is  quite 
common,  and  piece-work  is  undertaken 
by  men  who  work  singly.  The  advantage 
to  the  mower  or  reaper  is,  that  he  may 
have  his  family  with  him  ;  and  to  the 
farmer,  he  can  easily  inspect  the  work 
done.  These  advantages  are  also  attendant 
on  the  system  of  thraving.  In  England, 
four  weeks  are  regarded  as  the  "  harvest 
month." 

4524.  Taking  the  price  of  bread  and 
oatmeal  as  they  are  in  1850,  and  as  they 
are  likely  to  be  from  that  time  forward, 
at  Id.  per  lb.  for  oatmeal,  and  \^d.  per 
lb.  for  white  wheaten  bread,,  the  cost  of 
the  food  of  harvesters  will  be  as  follows : 
— 10  loaves  out  of  1  peck  of  oatmeal, 
gives  a  weight  to  each  loaf  of  11-2  oz.  of 


846 


PRACTICE— AUTUMN. 


oatmeal,  and  oatmeal  at  Id.  per  lb.  fixes 
the  value  of  the  loaf  at  2-8  farthings.  The 
cost  of  baking  with  yeast  being  1  farthing 
per  11).  of  oatmeal,  including  yeast  and 
salt,  the  baking  of  one  loaf  of  11'2  oz.  in- 
creased with  yeast,  salt,  and  water  to  14 
oz.,  will  be  07  farthing.  Each  oatmeal 
loaf  baked  with  yeast  will  thus  cost  25 
farthings  =  2^  farthings.     Thus  at 

1  loaf  to  each  harvester  at  breakfast,      2i  farthings 

1         dinner,  2^ 

2        supper,  5 

Making  tlie  daily  expense  in  bread  at  10  farthings  =  2^d. 
To  which  add   2^  quarts   of  beer   to  each   har- "J     gij. 
vester  at  breakfast  and  dinner,  at  Id.  per  quart,  / 

Making  tlie  daily  cost  for  bread  and  beer  of  each 
harvester,  ....  6d. 

With  loaf  bread  at  l^d.  the  loaf,  the  cost 
of  each  harvester  with  beer  would  be  V^d. 
Oatmeal  porridge  and  milk  at  breakfast 
and  supper,  the  milk  being  a  half  quart 
each  meal  to  every  person,  would  reduce  the 
price  below  that  of  bread  and  beer  of  any 
kind  ;  but  how  much  I  do  not  know,  as  I 
have  never  observed  it  ascertained  how 
much  meal  is  consumed  by  each  harvester 
in  porridge. 

4525.  The  food  of  a  band-win  of 
reapers,  of  six  reapers  and  one  bandster, 
at  5d.  each  for  oatmeal,  and  7^  for  loaf 
bread, 

Oatmeal.  Loaf  bread. 

8.    d.  8.  d. 

Costs  per  day,         .             .             2  11  i  4h 

Wages  of  6  reapers  at  2s.  per  )      ion  12  0 

day,  or  128.  per  week,  ) 

Wages  of  1  bandster  at  2s.  6d.  \       o     c  2  6 
per  day,  or  15s.  per  week,   j 

Making  the  daily  cost )                   j^     e         18  10^ 
of  a  band-win,  ) ^ 

Taking  2  acres  of  wheat,  barley,  and  oats 
overhead,  as  a  fair  extent  of  harvest-work, 
for  a  band-win,  the  expense  of  reaping  at 
17s.  5d.  a-day  is  8s.  Sgd.  an  acre,  and  at 
18s.  lO^d.  a-day,  9s.  5;|d.  an  acre.  On 
reaping  the  respective  kinds  of  grain, 
barley  would  cost  the  sums  stated,  wheat 
a  little  more,  and  oats  a  little  less.  At 
the  reduced  wages  of  10s.  the  week  for 
reapers,  and  12s.  6d.  for  bandsters,  the 
cost  would  be  7s.  6d.  and  8s.  2|d.  an  acre 
for  barley,  and  a  little  more  for  wheat, 
and  a  little  less  for  oats. 

4526.  In  mowing,  the  food  of  3  mowers, 
3  gatherers,  3  bandsters,  and  one  raker, 
=  10  i)ereons  at  5d.  and  7g  each, — 


Oatmeal.  Loaf  bread. 

L.  •.  d.  L'    s.  d. 

Costs  per  day,            .            .            0  4  2  0    6  3 

Wages  of  3  mowers  at  33.  a-day,     0  9  0  0    9  0 

3  gatherers,  at  2s.,           0  6  0  0    6  0 

..       3  bandsters,  at  2s.  6d.,     0  7  6  0    7  6 

. .       1  raker,  at  28. 6d.,            0  2  6  0    2  6 

£1  9  2  fl  11  3 


a.    d.  •.  d. 

Thus  6  acres  of  oats  cost  per  acre,      4  lOi  5  2i 

. .     5        . .      barley,  .  5  10  6  3 

..4        ..      wheat,  .  7    3i  7  9J 

With  the  wages  reduced  in  the  proportion 
mentioned  above,  the  cost  would  be  re- 
duced to  the  following  sums  per  acre : — 


1.    d. 

B.    d. 

For  oats,    . 
. .    barley, 
. .    wheat, 

4    2 
6    0 
6    3 

4    6 
6    6 
6    1 

It  should  be  observed  that  the  prices  of 
the  articles  of  food  mentioned  in  (4523) 
are  estimated  at  the  market  value,  which 
is  beyond  what  it  costs  the  farmer  to  raise 
them,  and  that  being  the  case,  the  cost  of 
harvest-work  is  here  represented  fully 
above  the  mark. 

4527.  I  have  repeatedly  ascertained 
that  thraving  never  costs  less  than  12s. 
an  acre,  including  the  wages  and  food  to 
the  bandsters. 

4528.  It  will  be  observed,  from  the 
foregoing  statements,  that  mowing  is  much 
the  cheapest  mode  of  reaping  corn,  on 
which  account  it  should  be  universally 
adopted,  as  harvest  expenses  form  a  heavy 
item  in  the  farmer's  books,  and  every 
available  means  should  be  used  to  lessen 
them.  Any  plan  that  would  deprive  the 
ordinary  dwellers  of  a  farm  of  work,  I 
would  hesitate  to  recommend  ;  but  when 
the  farmer  is  obliged  to  go  into  the  public 
market  of  labour  to  procure  assistance  in 
cutting  down  his  crop,  he  is  justified  in 
relying,  if  j)ossible,  on  his  own  resources. 
It  is  scarcely  practicable  for  him  to  do  so, 
without  throwing  his  horses  idle  for  a 
long  time ;  and  as  no  economy  is  found  in 
such  a  course,  the  only  •alternative  left 
him  is  to  economise  the  cost  of  harvest- 
labour.  Now,  t!ie  scythe  is  both  an  eco- 
nomical and  efficient  implement,  and 
whoever  has  used  it  has  never  relinquished 
it.  A  prejudice  at  first  existed  against  it, 
on  account  of  a  mown  stook  not  looking 
so  trim  as  a  rea})ed  one,  and  of  the  diffi- 
culty of  building  a  neat  stack  with  mown 
sheaves.  There  is  roughness  in  the  appear- 
ance of  mown  sheaves,  but  it  is  not  at  all 
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detrimental  to  the  corn,  and  would  not 
even  seem  unsightly,  were  mowers  careful 
to  lay  the  swaths  at  right  angles  to  their 
line  of  motion,  as  by  b,  fig.  402;  were 
gatherers  to  lift  the  swaths  with  both  hands 
meeting,  as  seen  at  c  ;  lay  the  armfuls  even 
in  the  bands,  as  shown  at  d.  Although 
it  is  difficult  for  work-people  to  bestow 
their  utmost  attention  constantly  on  their 
work,  yet  practice  makes  proficiency  in 
this  manner  of  harvesting,  as  I  have 
found  to  be  the  case,  after  having  em- 
ployed the  same  hands  at  it  for  successive 
years. 

4529.  Besides  economy,  mowing  en- 
ables the  corn  to  be  carried,  after  it  has 
been  exposed  in  the  air  to  win,  in  half 
the  usual  time.  Reaped  oats  must  stand 
in  the  stook  a  fortnight  ere  they  will 
keep  in  the  stack ;  mown  oats,  in  similar 
weather,  may  be  carried  in  a  week.  Bar- 
ley, when  reaped,  is  not  fit  to  lead  in 
less  than  three  weeks ;  when  mown,  it 
may  be  stacked  in  safety  in  ten  days. 
Mown  wheat  will  carry  in  three  days. 

4530.  It  is  an  error  to  believe  that  a 
mown  stook  takes  in  rain ;  on  the  con- 
trary, I  have  frequently  ascertained  that 
it  takes  in  rain  less  than  a  reaped  one.  In 
one  remarkable  instance,  I  remember  a 
field  of  potato-oats  on  being  finished  in  cut- 
ting, that  heavy  rain  fell  the  next  day,  and 
continued,  without  intermission,  for  three 
days,  the  last  of  which  was  very  windy, 
and  when  the  wind  changed  from  E.  to 
W.  it  faired.  About  one-third  of  this 
field  had  been  reaped  with  the  sickle,  and 
the  reason  that  implement  was  used  in  it 
at  all  was  to  give  a  little  harvest-work  at 
thraving  to  a  few  elderly  men  and  women, 
cottars  and  hinds'  wives,  who,  having  to 
attend  to  young  children,  could  not  under- 
take the  regular  wM)rk  of  a  harvest-field. 
Impressed  with  the  common  belief,  that 
mown  sheaves  must  take  in  rain,  I  went 
to  the  field  after  the  rain  had  ceased,  to 
ascertain  the  state  of  the  stocks,  never 
doubting  they  would  be  soaked,  while  the 
reaped  ones  would  be  comparatively  dry ; 
but  the  fact  was  the  very  opposite,  none 
of  the  mown  sheaves  being  wetted  to  the 
heart,  while  the  east  side  of  the  reaped 
ones  were  soaking  to  the  bands.  On  con- 
sideration, I  accounted  for  the  difference 
in    this  way : — In    reaped    sheaves,   and 


especially  when  cut  by  thrave,  the  straws 
are  straight  and  hard  pressed,  between 
which  the  rain  finds  its  way  into  the 
heart  of  the  sheaves  ;  while  the  straws  in 
the  mown  stocks,  being  somewhat  bent 
and  broken,  and  interlaced  on  the  surface, 
form  a  texture  which  prevents  the  rain 
penetrating,  and  rather  serves  to  throw  it 
off.  Besides  this  property,  mown  sheaves 
are  more  pervious  to  the  air  than  reaped 
ones. 

4531.  An  advantage  of  another  kind 
obtained  in  mowing  corn,  is  the  very  short 
stubble  left  in  the  field,  and  the  larger 
quantity  of  straw  carried  to  the  stack- 
yard. The  following  statement  may  be 
depended  on,  as  being  the  result  of  ex- 
periment : — 

Weight  of  straw  per  acre,  when  cut  to 

Cwt.   qr  lb. 

2  inches  of  the  ground,        26     1  0 

8  ...  ...  23     1  6 

12  ...  ...  21     0  2 

So  that  a  half  cwt.  of  straw  is  left  per  acre 
with  every  inch  of  stubble.  AVhen  we 
know  that  the  value  of  straw  is  about  28s. 
per  ton.  (15s.  per  load  of  36  trusses,)  we 
cannot  but  feel  surprised  at  the  barbarous 
mode  of  using  the  wheat-straw  in  some 
places  of  England,  by  bagging,  (4495,)  in 
first  reaping  the  ears  of  corn  and  then 
mowing  the  straw. 

4532.  The  proportion  which  the  straw 
and  grain  bear  to  each  other  cannot  be 
stated  with  sufiicient  accuracy.  I  have 
received  the  following  statement  of  their 
relative  weights  in  the  neighbourhood 
of  Edinburgh,  from  Mr  Andrew  Gib- 
son of  the  Dean  Farm,  whose  superior 
farming  is  well  known : — From  a  crop  of 
wheat,  of  40  bushels  to  the  acre,  or  of 
2600  lb.,  at  6.5  lb.  per  bushel,  the  straw 
will  weigh  9  keniples  of  440  lb.  each,  or 
3960  lb.,  afi'ording  just  one-half  more 
weight  of  straw  than  of  grain.  From  a 
crop  of  barley  of  60  bushels,  weighing 
56  lb.  per  bushel,  or  3360  lb.  per  acre,  the 
weight  of  straw  is  7  kemples,  or  3080  lb., 
being  one-tenth  of  less  weight  of  straw 
than  of  grain,  (1911.)  From  a  crop  of 
60  bushels  of  oats,  at  45  lb.  per  bushel,  or 
2700  lb.  per  acre,  the  weight  of  straw  is 
8  kemples,  or  3520  lb.,  being  one-third 
more  weight  of  straw  than  of  grain.  These 
are  all  average  quantities.     In  ordinary 


S48 


PRACTICE— AUTUMN. 


crops  at  a  distance  from  towns,  the  pro- 
portion is  about  double  the  weight  of 
straw  to  the  grain. 

4533.  Mr  M'Lagan  younger  of  Pum- 
pherston,  in  Mid-Lothian,  kindly  made 
some  experiments  for  me  on  the  relative 
proportion  of  grain  and  straw,  and  the 
following  are  the  results  obtained  in  1849. 
Of  four  experiments  with  oats  dibbled^ 
the  average  weight  of  grain  per  acre  ob- 
tained, was  3479  lb.,  and  of  straw  and 
chaff  7260  lb.,  or  more  than  double  the 
weight  of  straw  to  the  grain.  Of  six  ex- 
periments with  oats  drilled^  tlie  average 
weight  of  the  grain  was  2974  lb.  per  acre, 
and  that  of  the  straw  and  chaff  5836:j  lb., 
being  less  than  double  the  weight  of  straw 
to  the  grain.  Of  four  experiments  with 
oats  sown  Iroadcast^  the  grain  weighed 
per  acr#  3176^  lb.,  and  the  straw  and 
chaff  6428^  lb.,  or  rather  more  than  double 
the  weight  of  straw  to  the  grain.  Double 
the  weight  of  straw  to  the  grain  may  thus 
be  regarded  as  near  the  truth,  at  a  distance 
from  large  towns,  while  in  their  imme- 
diate neighbourhood  the  grain  bears  a 
larger  proportion  to  the  straw. 

4534.  Connected  with  the  proportions 
of  the  different  parts  of  the  same  crop,  is 
the  relation  which  the  stubble  and  roots 
left  in  the  ground  bears  to  the  straw  and 
grain  carried  off  it.  Mr  M'Lagan's  ex- 
periments enable  me  to  state  this  rela- 
tion in  reference  to  oats  sown  broadcast, 
drilled,  and  dibbled  ;  and  the  results,  which 
might  have  been  expected  to  be  various, 
are  surprising  and  anomalous.     Thus — 


Plants  in  a 
square  yard. 

Weight  of 

straw  and  chaff 

on  an  acre. 

Weight  of  stub- 
ble and  roots 
on  an  acre. 

26 

49 

75 

120 

lb. 
6050 
8470 
4840 
9680 

lb. 
19,360 
27,830 
29,040 
10,588 

Here  extraordinary  differences  may  be 
perceived  between  the  case  where  75 
plants  grew  upon  tlie  square  yard,  the 
stubble  and  roots  weighed  six  times  the 
weight  of  the  straw  and  chaff;  and  that 
where  120  plants  grew  in  a  similar  space, 
the  straw  and  chaff,  and  the  stubble  and 
roots,  were  nearly  equal  in  weight 
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Weight  of 

Weight  of  stub- 

ble and  roots 

on  an  acre. 

on  an  acre. 

lb. 

lb. 

32 

5445 

18,150 

53 

7260 

37,510 

78 

4235 

14,520 

94 

6656 

14,520 

140 

5748 

12,100 

208 

6050 

17,244 

With  the  exception  of  the  case  of  53 
plants  to  the  square  yard,  which  yielded 
five  times  of  stubble  and  roots  to  the 
straw  and  chaff,  the  differences  in  the 
relation  of  the  straw  to  the  roots  is  not 
material,  being  1  to  2  and  3. 
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Plants  in  a 
square  yard. 

Weight  of 

straw  and  chaff 

on  an  acre. 

Weight  of  stub- 
ble and  roots 
on  an  acre. 

19 
52 

lb. 
3932 
6050 

lb. 
13,330 
20,570 

Here  the  difference  between  the  straw 
and  roots  is  again  about  1  to  2  and  3. 
Professor  Johnston  mentions  that,  ac- 
cording to  the  experiments  made  by 
Hlubek  in  the  agricultural  garden  at  Lay- 
bach,  the  sheeps-fescue  and  perennial  rye- 
grass left  of  roots  in  the  soil  three  times 
the  weight  of  the  hay  produced  in  the  same 
year;  and  in  old  pasture  the  roots  are  four 
times  as  heavy  as  the  hay  yielded  by  it. 
Even  after  the  roots  had  been  thoroughly 
dried,  they  weighed  half  as  heavy  again 
as  the  crop.*  The  results  of  the  foregoing 
tables  indicate  that  the  roots  are  from  2| 
to  3  times  heavier  than  the  straw  of  the 
oat,  with  some  surprising  exceptions. 

4537.  The.se  same  data  afford  us  the 
average  gross  weight  of  the  produce  of  the 
entire  oat  crop  from  the  comparatively 
small  weight  of  the  whole  of  the  seed 
sown.     Thus : — 


(  Grain, 
Dibbled,  -l  Straw  and  cliaff, 
\  Stubble  and  roots 


3479 

7260 
J  1,704     ton. 


32,443  =14     9    75 


(•Grain,  .  2974 

Drilled.    <  Straw  and  chaff,         5836 

(stubble  and  rooU,  19,007 


27,817  =  12 
*  Johnston's  Lectures  on  Agrieidtural  Oiemistry,  2d  Edit.,  p.  746. 
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j"  Grain,  .  3176 

Broadcast,  <  Straw  and  chaff,         G428 

(  Stubble  and  roots,  1 1 ,450      ton.  cwt.  lb. 

21,054=    9    7  110 

It  thu.s  appears  that  dibbling  raised  the 
largest  weight  of  crop  from  the  smallest 
weight  of  seed,  and  broadcast  the  smallest 
weight  of  crop  from  the  largest  weight  of 
seed,  in  about  the  proportion  of  14  to  9. 

4538.  These  results  were  obtained  by 
weighing  the  stubble  and  roots  as  they 
were  taken  out  of  the  ground  and  only 
deprived  of  their  earth.  M.  Boussingault 
made  experiments  of  a  similar  character  on 
the  stubble  and  roots  of  wheat,  oats,  and 
clover  of  crop  1839,  dried  in  the  sun  and  air, 
and  their  weights  per  acre  were  as  follows  : 

Wheat  stubble  and  roots,  ,  5J  cwt. 

Oat,  .  .  .  .  8     ... 

Clover,       .  .  .  .  15j   ...  * 

4530.  In  prosecuting  the  experiments 
instituted  by  him  to  an  end,  Mr  M'Lagan 
obtained  the  results  desiderated  in  (3532,) 
which  were  the  amount  of  produce  in  grain, 
and  that  was  as  follows  in  oats : — 

DIBBLED. 


I  Plants 

in  a 

I  square 

>ard. 


Number  of  |  Weight  of  l^Z'^U 
grains  raised  inj  grain  on  an  1  ,  ,(.  .. 
a  square  yard.  |       acre.  ^^^  ^„; 


26 
49 
75 
120 


7,500 

11,700 

5,400 


Ibi 

2724 
3859 
2118 
5294 


G8 

96 

53 

132 


In- 
crease 
in  fold. 


288 
240 


4540. 


Plants 

in  a 
square 
yard. 

Number  of 
grains  raised  in 
a  square  yard. 

Weight  of 

grain  on  an 

acre. 

Number  of 

bushels  of 

■10  lb.  per 

acre. 

In- 
crease 
in  fold.  1 

32 

53 

78 

94 

140 

208 

1 

7,500 
7,900 
5,G00 
6,900 

lb. 

3025 
3632 
2420 
3025 
2875 
2875 

75 
91 
60 
75 
71 
71 

234 
150    ' 

72  i 

73  ' 

4541. 


BROADCAST, 


Plants      V      .-       f 
in  a        Number  of 
square  .^^'"^  raised  in 
yard,      a  square  yard. 

■Weight  of 

grain  on  an 

acre. 

Number  of 

bushels  of 

40  lb.  per 

acre. 

In- 
crease 
in  fold. 

19 
52 
68 
87 

5,100 
8,000 
8,700 

lb. 

2117 
3113 
3632 
3632 

53 
78 
91 
91 

270 
154 
128 

The  largest  return,  16^  quarters  an  acre, 
specified  in  these  tables,  is  when  120 
plants  occupied  the  square  yard  from  dib- 
bled seed;  and  the  smallest  return,  6^ 
quarters  an  acre,  is  also  recorded  with 
dibbled  seed  when  75  plants  occupied  the 
square  yard— which  last  result  is  equalled 
from  19  plants  occupying  the  square  yard 
from  seed  sown  broadcast:  the  19  plants 
thus  yielding  four  times  in  fold  that  the 
75  did,  as  may  be  observed  in  comparing 
the  columns  of  the  increase  in  fold  in 
both  the  cases.  We  cannot  explain 
whence  such  discrepancies  arise.  The  re- 
turns in  general,  exhibited  in  the  tables, 
are  greater  than  what  is  commonly  received, 
as  one  might  expect  would  be  the  case, 
where  experiments  are  conducted  with 
more  care  than  ordinary  culture,  and  all 
the  produce  is  carefully  preserved ; 
whereas  much  waste  is  occasioned  from 
an  ordinary  crop  passing  from  one  hand 
and  process  to  another,  before  the  ultimate 
result  is  ascertained.  Such  comparisons, 
however,  should  inculcate  carefulness  in 
all  the  oi)erations  connected  with  the  field- 
culture  of  every  crop. 

4542.  As  regards  these  results,  Mr 
M'Lagan  truly  remarks  that  they  "are 
most  capricious  ;"  and  judiciously  observes 
that  "there  is  one  thing  that  strikes 
me  as  curious  and  interesting — namely, 
the  great  preponderance  of  pickles  reaped 
when  only  2  pickles  were  put  into  the 
hole,  compared  to  the  result  Mhen  3 
were  put  in.  One  pickle  in  a  hole  gave 
a  much  better  yield  than  three.  Might 
we  not  argue  from  this,  that,  if  dib- 
bling is  to  be  much  practised,  it  will  be 
better  to  make  more  holes,  and  put  fewer 
seeds  into  each  hole  ?  There  is  some  con- 
firmation of  this  from  the  results  obtained 
from  broadcast,  where  there  is  a  gradual 
increase  of  produce  according  to  the  quan- 
tity sown — owing,  I  suppose,  to  the  seeds 
being  more  equally  distributed  over  the 
ground.'' 


4543.  "The  rest  of  the  field,"  con- 
tinues Mr  M'Lagan,  "  not  experimented 
on,  was  sown  the  same  day  as  the  parts  on 
which  the  above  observations  were  made 
at  the  rate  of  41  bushels  to  the  acre.  It 
was  in  full  ear  on  the  9th  and  11th  July, 
and  was  reaped  on  the  8th  of  September. 
Boussingault's  Rural  Economy,  p.  486-7 — Law's  translation. 
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I  also  sowed  some  at  the  rate  of  21  and 
3i  bushels  to  the  acre.  It  was  also  a 
good  crop,  and  was  nearly  as  soon  ready 
for  reaping  as  the  rest  of  the  field.  I 
made  several  observations  about  the  time 
the  corn  came  into  ear,  and  found  that  it 
came  into  ear  according  to  the  thickness 
of  sowing,  the  thickest  sown  being  first  in 
ear,  and  the  drilled  portion  being  always 
the  most  forward.  The  thinnest  sown 
had  strong  straws  and  magnificent  heads, 
but  I  was  obliged  to  cut  them  before  they 
were  ripe.  Although  several  parcels 
were  cut  on  the  same  day  they  were  not 
equally  ripe,  the  thinnest  sown  always 
being  greenest." 

4544.  In  continuation  of  the  experi- 
ments recorded  of  Mr  Hay  of  Whiterigg, 
in  (3533)  and  (3534,)  he  obtained  the 
following  results  in  yield  of  straw  from 
dibbled  and  drilled  grain  respectively. 
Thus,  from — 

WHEAT. 

Dibbled  in  one  square  yard. 


Average, 


Drilled  in  one  square,  mrd. 


Seeds 

Seeds 

Stalks 

stalks  by 

sown. 

brairded. 

cut. 

tillering. 

144 

97 

330 

233  =  3-40   times. 

432 

296 

439 

143  =  1-48      . . 

864 

616 

614 

. .    =  none.    . . 

480 


336 


461 


Drilled  in  one  square  yard. 

144  105  343  238  ■=  326 

432  327  507  180  =  1-55 

864  652  680  28  =  104 


Average, 


4545. 


ATerage, 


Average, 


Dibbled  in  one  square  yard. 


144 
432 

864 


335 

687 


330  235  =  3-47 

668  333  =  1-99 

1002  315  =  1-44 


294  =  1-79 


Drilled  in  one  square  yard. 


144 

86 

680 

694  -  7-90 

432 

318 

9.14 

616  =  2-93 

864 

747 

1225 

478  =  1-64 

384 


563  =  2-46 


4546. 


HOPETOUN  OATS. 

Dibbled  in  one  square  yard. 

144  129  588  4.59  -  4-55 

432  403  806  403  -  200 

864  8l»0        1092  2y2  =  136 


Average, 


4547. 


Average, 


Average, 


Seeds 
•own. 

Seeds 
brairded. 

sulks 
cut. 

Increase  ot 
stalks  bv 
tiUering. 

144 
432 

864 

139 

408 
798 

678 
854 
1132 

439  =  415      . . 

440  =  2-09      . . 

3;«  =■  1-41     . . 

480 

448 

855 

406 -^  1-90      .. 

POTATO  OATS, 

Dibbled  in  one 

square  yard. 

144 
432 
864 

135 

407 

823 

455 

603 
821 
915 

780 

468  -  4-46  times. 

414  =  201      . . 

92  =  111      . . 

480 

345  =  1-71      . . 

Drilled  in  one 

:  square  yard. 

144 
432 
864 

137 
407 
795 

540 
711 

798 

403  =3-94      . . 

304=1-74      .. 

3  =  1-00      .. 

480 

446 

683 

237  =  1-53      . . 

Average,         480  444 


4548.  These  figures  instruct  us  that, 
where  the  seed  is  sown  thin,  the  disposi- 
tion of  the  plant  to  tiller  increases;  which 
shows  that  the  soil  endeavours  to  supjiort  a 
definite  proportion  of  plants,  according  to 
its  ability  as  regards  its  state  of  fertility. 
We  see  that,  where  the  seed  is  supplied  so 
scantily  as  144  to  the  square  yard,  or 
696*960  to  the  acre,  which  is  about  1 
bushel  to  the  acre,  (1856,)  that  the  tiller- 
ing in  the  wheat  plant  takes  place  to  the 
extent  of  about  3g  times  the  plants  brairded 
from  the  seed ;  in  the  barley  plant  from 
3J  to  8  times ;  and  in  the  oat  plant  about 
4^  times.  At  2  bushels  of  seed  to  the 
acre,  the  tillering  of  wheat  is  H  time 
more  than  the  plants  brairded;  of  barley 
from  2  to  3  times ;  and  of  oafs  about  2 
times.  With  3  bushels  of  seed  to  the 
acre,  wheat  tillers  scarcely  at  all ;  barley 
about  1;^  more  tiian  the  plants  brairded; 
and  oats  about  1^^  more  than  the  braird. 
The  average  tillering  in  all  the  instances 
of  wheat  is  about  1^  to  the  braird  ;  of 
barley  about  twice  the  braird;  and  of  oats 
about  1|  time  more  than  the  braird.  If 
any  conclusion  can  be  drawn  from  the 
foregoing  statements,  it  appears  to  be 
this,  —  that  as  thick  sowing  brings  the 
crop  sooner  to  maturity,  it  is  best  adapted 
for  a  cold,  late  season  ;  and  as  thin  sow- 
ing retards  tiie  ripening  of  the  crop,  it  is 
best  suited  to  a  fine  sea.son.  The  charac- 
ter of  the  sea.son  must  be  taken  as  that 
presented  at  the  time  of  sowing,  and  the 
judicious  farmer  will  proportion  the  quan- 
tity of  seed  to  be  sown  accordingly.     The 
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yield  of  grain  in  the  above  experiments 
were  not  ascertained,  as  both  the  wind  and 
birds  had  destroyed  a  large  number  of  the 
heads,  and  in  consequence  rendered  the 
results  uncertain. 

4549.  On  the  28th  of  September  1849, 
Mr  Hay  manured  an  undrained  cold  clay 
field  with  24  tons  per  acre  of  farmyard 
manure,  and  dibbled  in  on  one  part  of  it 
four  tenths  of  a  bushel  of  Hunter's  Impe- 
rial Hopetoun  wheat  per  acre  upon  ribs, 
at  4  seeds  to  the  hole,  at  a  cost  of  5s.  T^d. 
per  acre  ;  and  on  another  part  of  the  same 
field,  treated  in  the  same  manner,  he  sowed 
on  the  same  day,  broadcast,  1  bushel  5^ 
tenths  of  the  same  seed,  at  a  cost  of  ii^l, 
Is.  6^d.  per  acre.  On  the  6th  of  June 
1850,  the  dibbled  wheat  measured  3  feet 
8  inches  in  height  including  the  roots,  and 
afibrded  from  14  to  21  thick  strong  stalks 
from  each  hole.  The  broadcast  measured 
3  feet  4  inches  of  height,  including  the 
roots;  the  stalks  were  smaller  ;  and  21 
of  tliem  weighed  one  eighth  of  an  ounce 
less  than  the  same  number  of  the  dibbled 
from  one  hole.  On  the  loth  of  June,  both 
lots  of  wheat  were  in  the  ear. 

4550.  A  crop  of  wheat  varies  by  soil, 
situation,    and    season,    from    20    to    56 
bushels  an    acre ;  and  the  weight  varies 
from  the  same  causes  from  59  lb.  to  68  lb.* 
the  bushel,  (1856.) 

4551.  Barley  varies  in  produce  by  the 
same  circumstances,  from  36  to  60  bushels 
an  acre ;  and  its  weight  from  50  lb.  to  59 
lb.  the  bushel,  (1911.) 

4552.  The  yield  of  oats  varies  in 
similar  circumstances  even  more  tlian 
wheat  or  barley,  from  30  to  90  bushels 
an  acre ;  and  its  weight  from  38  lb.  to  48 
lb.  the  bushel,  (1930.) 

4553.  It  is  as  easy  now,  1850,  to  raise 
32  bushels  of  wheat  on  an  acre,  as  it  was 
30  years  ago  to  raise  24  bushels  j  to  raise 
54  bushels  of  barley  as  it  was  to  raise  42 
bushels ;  and  to  raise  60  bushels  of  oats 
as  it  was  to  raise  48  bushels. 

4554.  In  like  manner,  it  is  as  easy  to 
raise  now,  wheat  of  the  weight  of  65  lb. 
the  bushel,  as  it  was  then  to  raise  it  at  63 
lb.;  barley  now  of  56  lb.  the  bushel  aa  it  was 


then  of  53  lb. ;  and  oats  now  of  43  lb.  the 
bushel  as  it  was  then  of  40  lb. 

4555.  These  results  have  been  realised 
in  the  course  of  years,  not  so  much  from 
the  superior  as  from  the  inferior  classes  of 
soils.  The  latter  have  increased  more  in 
fertility  in  that  time  than  the  former,  and 
they  became  so  entirely  from  ordinary 
good  farming,  and  before  the  introduction 
of  the  special  manures. 

4556.  Farmers  neglectful  of  weeding 
their  corn  give  reapers  much  uneasiness, 
and  waste  much  time,  while  getting  rid 
of  large  weeds,  some  of  which  often  injure 
the  hands  of  both  reapers  and  gatherers 
very  seriously.  Of  these  the  corn  dead- 
nettle,  Galt'opsi.f  tetrahit,  is  dangerous, 
causing  swellings,  heat,  and  pain  in  the 
hands  ;  as  also  the  biennial  spear-thistle, 
Cnicus  lanceolatus,  the  spines  of  which 
breaking  in  the  flesh,  inflict  acute  pain 
when  touched,  and  are  exceedingly  trouble- 
some to  extract.  The  only  safciruard 
against  such  accidents  is  the  wearing  of 
gloves  made  of  sheep-skin,  called  shearers' 
gloves,  which  only  cost  Is.  the  pair;  but 
it  is  more  pleasant  for  the  work-people 
when  the  corn  is  so  free  of  weeds  as  to  dis- 
pense with  gloves. 

4557.  It  is  in  reaping  a  field,  as  Id 
ploughing  it,  that  short  ridges  waste  much 
time  in  passing  from  one  end  of  them  to 
the  other  ;  and  frequently  much  time  is 
also  lost  in  going  from  one  field  to  another. 
It  tends  to  economise  time,  when  an 
acre  or  so  of  a  field  happens  to  be  left 
uncut,  after  all  the  band-wins  have  com- 
pleted their  stented  quantities,  to  take  the 
troop  of  reapers  at  once  to  another  field 
than  remain  in  the  one  they  are  in  to 
finish  the  small  portion  left,  which  can  be 
cut  up  by  the  part  of  the  hinds'  families 
who  cannot  undertake  regular  harvest- 
work.  Should  such  a  portion  be  left  at  the 
end  of  a  day's  work,  it  is  most  economical 
to  work  a  little  longer  and  faster  to  com- 
plete the  field  before  leaving  it  for  the 
evening;  hut  if  found  impossible  to  com- 
plete it,  the  reapers  should  not  return  to 
it  in  the  inorning,  but  proceed  to  a  new 
fiehl,  and  leave  the  remnant  to  be  reaped 
by  the  odd  hands  I  have  mentioned. 

4558.  Harvest    generally   commences 
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with  the  reaping  of  the  winter  wheats 
which  may  be  expected  to  be  effected  by 
the  end  of  July  in  England,  and  the  mid- 
dle of  August  in  Scotland.  During  my 
recollection  the  harvest  commences  earlier 
in  Scotland  than  it  did,  when  the  begin-^ 
ning  of  September  was  the  usual  period. 
Beans  are  never  ready  for  the  sickle  until 
all  the  cereal  grains  have  been  reaped. 

4559.  That  one  period  of  their  age  is  better 
than  another  for  reaping  grain  crops  has  been 
proved  by  careful  experiments,  made  by  Mr  John 
Hannam,  North  Deighton,  Yorkshire.  Without 
entering  into  their  details,  I  give  only  their 
results.  Of  wheat  reaped  at  various  ages,  the 
following  were  the  advantages  and  disadvantages 
derived  : — 

No.  1,  reaped  quite  preen  on  12th  August,  and  stacked 

26th  August,  gave  a  return  of  L.ll,  IJs,  per 

acre. 
No.  2,  reaped  ^reen  on  19th  August,  and  stacked  31st 

August,  returned  L.13,  6s. 
No.  3,  reaped  raw  on  26th  August,  and  stacked  5th 

September,  returned  L.14,  18s. 
No.  4,  reaped  not   quite  so   raw   on    30th    August^ 

and  stacked  9th  September,   returned  L.14, 

17s.  4d. 
No.  5,  reaped  riipe  on  9th  September,  and  stacked 

16th  September,  returned  L.13,  lis.   8d.  per 

acre.     Hence, — 

A  \os»  of  f  1  14    8  per  acre  on  No.  1  compared  with  No.  5. 

0    5    8  . .        No.  2  . .  No.  5. 

A  jain  of   16    4  ..        No.  3  No.  5. 

15    8  . .        No.  4  . .  No.  5. 

3    10  . .         No.  3  No.  1. 

4560.  Wheat  reaped  a  fortnight  before  it  is 
ripe  gives  an  advantage  on  every  point, 
namely  : — 

Id  weight  of  gross  produce,  of       .  .  13^  per  cent, 

equal  measures,  nearly  .  4       •  • 

equal  number  of  grains,  nearly  2^ 

In  quality  and  value,  above  .  .  .^J        . . 

In  weight  of  straw,  above  .  .  .  5         . . 

Other  advantages  are,  straw  of  better  quality,  a 
better  chance  of  securing  the  crop,  and  a  saving 
in  securing  it. 

4561.  On  the  other  hand,  wheat,  reaped  a 
month  before  it  is  ripe,  gives  an  advantage  of 
twenty-two  per  cent  in  weight  of  straw  com- 
pared with  the  ripe,  but  suffers  disadvantage  in 
every  other  point,  namely  : — 

In  weight  of  sToss  produce,         .            .  11,\  per  cent. 

. .     equal  measures,  above         .  j 

. .     equal  number  of  grains,  above  13^ 

In  quality  and  quantity, above  .           .  %        .. 

4562.  Some  of  these  may  seem  trivial  advan- 
tages and  disadvantages  when  confined  to  the 
area  of  a  single  acre;  but  when  computed  on  the 
extent  of  ground  under  wheat  culture  in  the 
kingdom,  the  results  are  striking,  as  exemplified 
by  Mr  Hannam,—"  ^^^len  we  consider  that  there 
are  in  England  and  Scotland  about  4,000,000  acres 
of  wheat  grown  annually,  producing  12,000,000 
quarters  of  grain,  of  which   three-fourths   are 


allowed  to  become  ripe;  when  we  consider  that 
by  cutting  this  sooner  we  should  produce  an 
increase  of  15}  per  cent  of  flour,  and  realise  an 
increased  Value  of  7s.  6^d.  upon  every  quarter 
produced  ;  and  that  we  should  produce  food  for 
1.362,857  persons  over  and  above  what  we  now 
produce.and  an  extra  annual  income  of  L. 51 2,491, 
and  when  we  consider  that  this  increase  would 
be  so  much  added  to  the  wealth  of  the  country, 
that  it  is  equal  to  the  proceeds,  at  three  per 
cent,  of  an  estate  worth  L. 17,083,033;  and  that 
the  increase  of  our  population  demands  an  in- 
creased supply  of  food,  I  would  ask,  what  is  our 
duty  in  this  case  1"  * 

4563.  Upon  one  occasion  I  cut  down  a  few 
stocks  of  potato-oats  when  quite  green,  though 
full  in  the  ear,  to  allow  carts  to  pass  to  a  place 
destined  for  the  site  of  a  hay-stack,  and  after 
standing  till  the  rest  of  the  field  was  brought 
in,  they  were  thrashed  with  the  flail  by  them- 
selves, and  the  sample  produced  was  the  most 
beautifully  silvery  grain  I  ever  saw  ;  but  not 
having  made  the  experiment  with  any  view  to 
improving  the  crop,  1  pursued  the  investigation 
no  farther,  and  cannot  say  what  effect  would 
have  been  produced  upon  the  quality  and  quan- 
tity of  the  meal. 

4564.  There  are  various  ways  of  stocking  or 
shocking  corn  besides  those  represented  in  figs. 
395  and  396.  In  Ireland,  a  safe  plan  against 
wind  and  rain  is  practised  in  clnstering  the 
standing  sheaves  with  their  tops  close  together; 
and  after  placing  two  hood-sheaves  almost  in  a 
perpendicular  position,  with  the  stubble  end 
uppermost,  these  are  lashed  together  by  a  wisp 
from  one  hood  being  passed  under  the  band  of  the 
other.  Stocks  are  also  set,  with  the  standing 
sheaves  in  the  form  of  a  cross,  across  an  open 
furrow  or  sheugh,  and  covered  with  four  hoods 
meeting  with  their  but-ends  in  the  middle. 

4565.  In  Germany  the  rye  is  stooked  in  a  sub- 
stantial and  elegant  form.  The  sheaves  are  all 
made  as  large  as  a  man  can  only  carry  one.  In 
forming  the  stock,  one  sheaf  is  set  up  having 
two  bands,  and  around  it  in  a  circle,  a  little 
asunder,  are  placed  eight  sheaves  with  their 
heads  meeting  together,  and  one  large  sheaf  acts 
as  a  hood  to  the  others.  The  hood  sheaf  is  pre- 
pared in  this  way  : — It  is  placed  on  its  but-end 
upon  the  ground,  and  the  straw  is  broken  down  at 
the  band  from  the  outside  of  the  sheaf  to  the 
centre,  and  arranged  in  a  circular  form,  after 
which  the  sheaf  is  lifted  by  two  men,  who  place 
the  circularly  spread  out  straws  as  a  thatching 
over  the  heads  of  the  standing  sheaves,  with  its 
but-end  projecting  upwards.  The  straws  are 
then  neatly  trimmed  around  the  stook,  making 
them  cover  every  sheaf  equally,  and  reaching 
nearly  to  the  bands  of  the  standing  sheaves. 
Such  a  stook  will  ward  off  any  quantity  of  rain, 
and  resist  any  force  of  wind.  In  eight  days  the 
rye  is  ready  to  be  carried,  but  it  lies  broad-band 
upon  the  ground  several  days  before  being  thus 
bound  into  sheaves  and  stooked. 


*  Quarterly  Journal  of  Agriculture,  vol.  xii.  p.  22—37  ;  and  vol.  xiii.  p.  170—87. 
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4566.  An  effectual  way  of  keeping  sheaves 
dry  and  exposing  them  to  the  air  is  practised  in 


Fig.  404. 


Sweden,  by 
thrusting  the 
endofasniall 
pole  six  or 
seven  feet 
long,  a,  fig. 
404,  into  the 
ground;  and 
after  impal- 
ing one  sheaf 
b  upon  the 
stake,  with 
its  but-end 
standing  en 
the  ground, 
others  cc  are 
spitted  upon 
the  stake  at 
the  bands, 
parallel  to 
and  above 
each  other, 
till  the  stake 
is  filled— the 
sheaves  in- 
clining with 
their  heads 
downwards, 
to  throw  off 
the  rain. 
This  plan  has 
been  tried  in 
this  country 
by  Mr  Bos- 
well  Irvine 
of  King- 
causie,  in 
Kincardine- 
shire, with  success  ;  and  I  should  conceive,  in 
fields  surrounded  with  woods,  and  where  larch 
weedings  are  abundant,  the  plan  an  excellent 
one  for  winning  the  corn  well  and  fast. 

4567.  To  instance  an  opposite  extreme,  the 
barley  in  the  south  of  England  is  never  stooked 
at  all,  but  left  on  the  ground  as  mown  in 
swaths  to  win,  and  carted  home  to  a  lar^ie  barn 
like  hay — a  more  slovenly  and  objectionable 
mode  cannot  be  imagined,  of  treating  so  delicate 
a  grain  for  colour,  and  one  so  easy  to  germinate 
as  barley. 

4568.  I  shall  not  say  much  on  reaping  machines, 
as  none  have  yet  been  generally  used  in  this 
country.  The  first  one  was  presented  to  public 
notice  by  the  late  Mr  Smith  of  Deanston  in  1814  or 
1815,  and  afterwards  exhibited  in  an  improved 
form  in  1837.*  This  machine  cuts  the  grain  by  a 
circular  disc,  and  gathers  it  in  a  continuous  swath 
on  the  left  hand  with  a  revolving  drum.  It  re- 
quires horse  power,  and  a  man  to  manage  the 
horse  and  machine. 

4569.  The  next  one  was  produced  by  the  Rev. 
Patrick  Bell,  present  minister  of  the  parish  of 


THE  SWEDISH  STOOK. 


Carmylie,  in  Forfarshire,  in  1827  or  1828.  It 
clips  the  straw  by  a  series  of  scissors,  and  places 
the  cut  straw  upon  an  endless  web,  which 
deposits  it  on  the  right  or  left  hand  in  a  continu- 
ous swath.  It  also  requires  horse  power  and  a 
man  to  manage. 

4570.  The  next  machine,  as  to  its  time  of 
exhibition,  in  1832,  was  that  of  Mr  Josepli  Mann, 
Raby,  near  Wigton,  Cumberland.  The  cutter 
is  a  disc  of  a  regular  polygon  of  twelve  sides, 
and  the  gatherer  a  revolving  drum  with  rakes, 
from  the  teeth  of  which  a  comb  strips  the  straw, 
which  then  drops  at  one  point  of  the  machine  in 
a  continuous  swath.  It  requires  horse  power, 
and  a  man  to  guide. 

4571.  The  country  where  the  reaping  machine 
is  most  in  use  is  in  the  western  counties  of  the 
United  States  of  America.  There  the  large 
fields  of  wheat,  in  the  prairies,  are  obliged  to  be 
reaped  with  machines,  manual  labour  being  too 
scarce,  and  in  consequence  too  dear  to  secure  the 
harvest.  The  greatest  varieties  in  the  form  of 
this  machine  may  therefore  be  observed,  and  are 
in  use,  in  that  country. 

4572.  No  doubt  exists  but  that  the  reaping 
machine  can  cut  down  a  grain  crop  at  a  cheaper 
rate  per  acre  than  any  implement  used  by  the 
hand  of  man  ;  but,  beyond  the  mere  cutting,  the 
gathering,  binding,  and  stooking  will  still  have 
to  be  accomplished  by  labourers.  Even  includ- 
ing the  binding  and  stooking,  Bell's  machine  has 
proved  that  cum  may  be  cut  down  by  it  for  3s, 
the  acre.  Such  a  machine  is  expensive  to  pur- 
chase—not less,  perhaps,  than  L.30 — and  more 
than  one  will  be  required  on  a  large  farm  ;  yet 
their  original  cost  may  beredeemed,  by  economy  in 
time  and  labour,  in  the  course  of  a  few  years. 

4573.  As  to  the  extension  of  the  use  of  the 
scythe,  Mr  Taylor  is  justified  in  believing  that 
"  the  practice  of  mowing  grain  is  slowly  gaining 
ground,  and  will  in  all  probability  continue  to 
do  so  until  it  be  universally  adopted.  In  the 
north-eastern  districts  of  Scotland,  the  scythe  has 
been  in  general  use  for  upwards  of  twenty  years; 
and  numerous  are  the  individuals  of  my  acquain- 
tance who  have  had  twenty  harvests  reaped  by 
the  sickle  before  the  scythe  was  introduced,  and 
who  are  now  as  clearly  convinced  that  mowing 
is  an  improvement  in  reaping,  as  the  wooden 
two-horse  was  an  improvement  on  the  twelve- 
oxeu  plough  of  their  fathers." 

4574.  A  curious  statement  was  made  at  the 
council  meeting,  in  March  1850,  of  the  English 
Agricultural  Society,  by  Mr  Dyer,  to  the  intent 
that,  for  the  last  ten  years,  he  had  observed  that 
a  remarkable  correspondence  existed  in  his 
crops  between  the  number  of  grains  of  wheat  in 
the  ear,  and  the  number  of  bushels  of  wheat  on 
the  acre.  Thus,  in  his  crops  the  average  num- 
ber of  grains  in  the  ear  had  been  twenty-eight, 
while  the  bushels  per  acre  produced  had  also 
been  twenty-eight.     He  did  not  mean  to  express 
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his  belief  that  this  was  a  general  law,  but  merely 
referred  to  it  as  a  curious  circumstance  occurring 
within  his  own  observation.  At  the  first  consi- 
deration of  this  remarkable  statement,  general 
experience  would  seem  to  support  it;  for  it  is 
known  that  a  thick  crop  produces  small  ears, 
and  a  tliin  one  large  ears,  and  that  the  numbers 
uf  the  former  make  up  for  the  size  of  the  latter. 
Thus  a  thick  crop  might  have  forty  ears  on  a 
given  extent  of  ground,  which,  at  thirty  grains 
to  the  ear,  would  yield  as  much  produce  as  a 
thin  crop  of  thirty  ears,  on  the  same  extent  of 
ground,  with  forty  grains  in  each  ear.  But,  as 
Mr  Baruch  Alniack  observed,  if  the  ear  alone 
were  taken  as  the  criterion  of  the  crop,  one  of 
these  crops  would  have  ten  bushels  more  of 
wheat  upon  it  than  the  other,  which  would  be 
an  erroneous  estimate,  since  both  contained  1200 
grains.  The  correct  mode,  therefore,  he  con- 
ceived, would  be  to  count  the  average  number 
of  grains  in  the  ear,  and  the  number  of  ears  in  a 
given  space.  Mr  Dyer  had  remarked  that  he 
sowed  three  bushels  to  the  acre,  consequently,  in 
Mr  Almaek's  opinion,  two  remarkable  facts  were 
proved.  First,  That  as  he  generally  finds  as  many 
bushels  per  acre  as  there  are  grains  in  an  average 
ear,  it  follows  that  he  usually  has  about  as  many 
wheat  ears  per  acre  as  there  are  grains  in  a 
bushel  of  wheat.  Second,  That  as  he  only 
obtains  as  many  ears  of  wlieat  per  acre  as  there 
are  grains  of  wheat  in  a  bushel,  and  as  he  sows 
three  bushels  on  the  acre,  it  follows  that  he 
sows  three  grains  of  wheat  for  each  ear  that  he 
obtains.  Hence  it  would  seem  that  the  rule 
would  only  hold  good  where  the  number  of  ears 
per  acre  are  the  same,  or  nearly  so. 

4575.  In  reference  to  the  portion  of  the  crop 
left  in  the  soil  after  harvest,  M.  Boussingault 
observes,  that  "  all  the  world  acknowledges  tliat 
the  residue  of  the  crops  that  enter  into  a  rota- 
tion compensate,  in  greater  or  less  degree,  for 
what  is  carried  away  in  the  shape  of  harvest,  and 
that  in  some  cases  they  even  add  to  the  fertility 
of  the  soil,  for  in  growing  crops  that  leave  a  large 
quantity  of  residue,  it  is  precisely  as  if  a  smaller 
quantity  were  taken  from  a  given  extent  of  sur- 
face."* 


ON     REAPING     BEANS,     AND     PEASE,     AND 
TARES  WHEN  GROWN  FOR  SEED. 

4576.  The  leguminous  crops,  having 
either  stiff  or  trailing  stems,  are  reaped  in  a 
somewliat  different  manner  from  the  cereal. 

4577.  Whenever  the  stems  and  pods  of 
leans  become  black,  the  crop  is  ready  to 
be  reaped. 

457S.  Beans,  whether  sown  in  drills, 
(3979,)  or  in  rows  on  the  flat,  (3980,)  or 


broadcast,  (3981,)  are  only  reaped  with 
the  sickle ;  and  the  instrument  is  used  in 
the  same  manner  in  each  case — tiiat  is, 
the  stems  are  held  steady  by  the  left  hand 
being  pressed  palnnvards  against  tliem, 
and,  almost  coming  under  the  arm,  are 
cut  with  tlie  point  of  tiie  sickle  by  the 
right  hand,  the  reaper  stepping  backwards 
as  the  work  proceeds.  Thus,  as  each  stem 
requires  to  be  cut  separately,  the  reaping 
does  not  proceed  very  quickly  when  the 
crop  happens  to  be  strong. 

4579.  Wlien  the  haulm  is  short  and 
small,  it  is  not  unfrequently  pulled  up  by 
the  roots  ;  but  as  the  barn  is  thereby  made 
very  filtliy  with  dust,  pulling  should  never 
be  practised. 

4580.  The  scythe  might  be  used  in 
reaping  beans,  but  the  operation  is  so 
harsh  to  the  arms  that  no  reaper  likes  it; 
and,  besides,  the  stems  are  difficult  to  be 
collected  aright  by  the  gatherer. 

4581.  When  beans  are  sown  by  them- 
selves, straw-ropes  are  laid  down  on  the 
ground  for  bands:  when  pease  are  sown  with 
them,  their  haulm  makes  excellent  bands. 

4582.  The  stems,  cut  as  directed,  are 
then  laid  evenly  upon  the  band,  whether 
of  straw-rope  or  of  pea-haulm  ;  and  the 
size  of  tlie  sheaf  very  much  depends  on 
the  length  of  tlie  stems.  Short  stems  will 
not  bind  together  in  a  thick  sheaf,  nor  will 
a  thin  sheaf  of  long  stems  stand  well  up- 
right upon  the  ground. 

4583.  Tiie  bandster  follows  the  reapers, 
and  binds  the  sheaves  in  the  manner  he 
binds  those  of  the  cereal  grains,  and  sets 
up  the  stooks  in  regular  order  in  rows, 
composed  of  four  or  more  sheaves,  each  pair 
set  together  on  end.  A  beau-stook  is 
never  af.empted  to  be  hooded.  It  is  of 
importance  to  keep  bean  sheaves  always 
on  end,  us  they  then  resist  most  rain  ;  for 
if  allowed  to  remain  on  their  side,  after 
being  blown  over  by  the  wind,  the  least 
rain  soaks  them,  and  the  succeeding 
drought  causes  the  pods  to  burst  and 
spill  the  beans  upon  the  ground. 

4584.  Whenever  the  straw  and  pods  of 
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pease  become  brown  they  are  fit  for  reap- 
ing ;  and  in  seasons  wlien  tlie  straw  grows 
very  luxuriant,  it  is  cut  down  whilst  it 
retains  much  of  its  greenness. 

4585.  None  but  the  sickle  can  be  used 
in  reaping  pease,  as  the  trailing  stems  of 
the  plant  would  inevitably  entangle 
themselves  around  the  head  of  the  scythe. 
The  reaper  pulls  straight  the  lying  stems 
with  the  left  hand,  while  the  point  of 
the  sickle  is  used  by  the  right  to  sever  the 
plants  from  the  ground — the  reaper  step- 
ping backwards — most  of  the  plants  com- 
ing up  by  the  root. 

4586.  Pease  are  not  bound  at  first,  but 
laid  on  the  ground  in  separate  bundles, 
where,  after  winning  for  some  time  accord- 
ing to  the  state  of  the  weather,  the  bun- 
dles are  rolled  into  an  oblong  form,  and 
made  firm  by  a  wisp  of  its  own  straw 
acting  as  a  binder  round  the  middle.  The 
bundles  may  be  set  together  in  pairs  to 
form  a  sort  of  stook,  or  left  singly  over 
the  surface  of  the  field.  Pea  bundles  are 
bound  by  women  as  well  as  men. 

4587.  Tares  are  most  easily  and  quick- 
ly reaped  by  mowing  with  the  scythe. 
They  are  separated  in  bundles  after  the 
mowers,  by  the  gatherers,  and  placed 
asunder  on  the  ground  to  win,  and  after- 
wards bound  in  a  similar  manner  to  the  pea. 

4588.  Such  is  the  diversity  in  the  luxu- 
riance of  the  crop  of  beans  in  different 
seasons,  that  the  cost  of  reaping  them 
varies  from  4s.  to  7s.  an  acre.  Pease  cost 
3s.  6d.  an  acre.     Tares  cost  2s.  6d.  an  acre. 

4589.  In  some  seasons,  such  as  dry  and 
warm  ones,  pease  and  tares  may  be  as 
early  harvested  as  the  cereal  grains  ;  but 
beans  are  always  late,  and  sometimes  not 
harvested  until  three  weeks  after  all  the 
other  crops  have  been  housed. 


ON  THE  CARRYING  AND  STACKING  OP 
WHEAT,  BARLEY,  OATS,  BEANS,  AND 
PEASE. 

4590.  It  is  necessary  that  reaped  corn 
remain  for  some  time  in  the  stook  in  the 


field,  before  it  will  keep  in  the  large 
quantity  composing  a  stack  or  in  a  barn. 
That  time  depends  mostly  on  the  state  of 
the  weatlier ;  for  if  the  air  is  dry,  sharp, 
and  windy,  the  corn  will  be  ready  in  the 
shortest  time  ;  while  in  close,  misty,  damp 
air  it  will  require  the  longest  time  ;  and 
it  depends  partly  on  the  state  of  ripeness 
or  condition  of  the  corn  when  reaped.  On 
an  average,  one  week  for  wheat,  and  two 
weeks  for  barley  and  oats,  will  suffice  to  win 
them.  In  this  respect  mowing  manifests 
a  decided  superiority  over  reaping,  inas- 
much as  mown  wheat  is  ready  for  the 
stack  in  three  to  five  days,  and  barley  and 
oats  in  eight  or  ten — the  chief  cause  of  the 
difference  being  the  loose  and  open  state 
in  which  mowing  places  the  straw,  while 
the  straw  reaped  by  the  sickle  is  much 
compressed  in  the  lower  part  of  the  sheaf 
which  most  requires  exposure.  The 
celerity  of  winning  is  an  important  matter 
in  efl'ecting  the  safety  of  the  crop,  as  may 
be  observed  from  an  instance  adduced  by 
Mr  John  Taylor  in  the  harvest  of  1841. 
"On  the  28-nth  of  September,  I  had  30 
acres  of  oats  carted  and  stacked,  which 
had  been  cut  by  the  scythe  the  preceding 
week.  On  the  evening  of  the  29th  it 
began  to  rain,  and  continued  very  rainy 
for  twelve  days,  during  which  harvesting 
was  at  a  stand-still ;  and  had  the  produce 
of  those  30  acres  been  reaped  by  the 
sickle,  it  would  unquestionably  have  been 
exposed  to  those  twelve  days'  rain,  and 
thereby  much  deteriorated."  *  I  have 
myself  observed  many  similar  instances. 

4591.  Mere  dryness  to  the  feel  does  not 
constitute  all  the  qualities  requisite  for 
making  new  cut  corn  keep  in  the  stack. 
The  natural  sap  of  the  plant  must  not  only 
be  eva[)orated  from  its  outside,  but  also 
from  its  interior.  The  outside  may  feel 
quite  dry,  whilst  the  interior  may  be 
redolent  of  sap;  and  the  knowledge  of  its 
condition  constitutes  the  whole  difficulty 
of  judging  whether  or  not  corn  will  keep 
in  the  stack.  One  criterion  exists  by 
which  it  may  be  ascertained  with  cer- 
tainty, in  the  straws  being  loose  in  the 
sheaf,  and  easily  yielding  to  the  pressure 
of  the  fingers,  and  in  the  entire  sheaf 
feeling  light  when  lifted  off  the  ground, 
by  the    hand    thrust     into     its     middle. 
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beyond  the  band :  for  if  tlie  sheaf  is  dry 
and  light  in  the  heart,  it  must  be  so  on  the 
outside.  In  the  winning,  tiie  sap  of  the 
straw  of  the  cereal  grains  is  no  doubt  con- 
verted into  woody  fibre,  as  thatof  the  grasses 
is  on  being  converted  into  hay,  (4073.) 

4592.  The  winning  of  corn  is  compara- 
tively an  easy  matter  when  the  weather 
is  dry ;  but  in  windy  and  showery 
weather,  the  stooks  are  apt  to  be  blown 
down  and  become  wet,  and  incur  the 
trouble  of  setting  up  again  at  the  first 
recurrence  of  calm.  Wiien  the  air  is  calm, 
dull,  damp,  and  warm,  every  si)ecies  of 
grain  is  apt  to  sprout  in  the  stook  before 
it  is  ready  for  the  stack.  When  much 
rain  falls,  accompanied  with  cold,  the 
grain  becomes  sooner  ready  than  the  straw 
for  the  stack;  and,  to  win  tlie  straw,  the 
bands  are  not  unfrequently  obliged  to  be 
loosened,  and  the  sheaf  spread  out  to  dry 
in  the  wind  and  sun  ;  and,  in  like  man- 
ner, the  sheaf  should  be  spread  out  in 
dry  weather,  when  a  large  projjortion  of 
young  grass  is  mixed  amongst  barley- 
straw.  Corn  wins  in  no  way  so  quickly 
as  in  gaitins,  fig  403. 

45.03.  While  the  first  reaped  corn  is 
winning  in  the  field,  the  stackyard  should 
be  put  in  order  to  receive  the  new  crop, 
by  removing  everything  that  ought  not 
to  be  in  it,  such  as  old  decayed  straw, 
which  should  have  been  used  in  time  for 
litter  :  w^eeds,  which  in  many  instances 
are  allowed  to  grow,  and  shed  their  seeds, 
and  accumulate  to  a  shameful  degree 
during  summer,  such  as  strong  burdocks, 
thick  common  docks,  tall  nettles,  and 
rank  grass  of  every  kind:  and  the  larger 
classes  of  implements  too  are  there  accom- 
modated, to  be  afterwards  dispersed  and 
exposed  to  the  Meather,  for  want  of 
sheds  to  keep  them  in.  Where  stathels, 
fig.  132,  are  used  they  should  be  put  in 
repair.  Loose  clean  straw  should  be  built 
in  a  small  stack  on  one  of  the  stathels,  or 
other  place,  to  be  ready  to  make  the  bot- 
tomings  of  stacks  as  wanted.  Drawn 
straw  should  be  ready  in  a  stack  for  thatch- 
ing the  stacks  of  barley  as  the}'  are  built, 
in  case  of  wet  weather  occurring.  Straw- 
ropes  should  be  piled  up  in  the  hay-house, 
ready  to  be  used  in  thatching.  The  tops 
or  frames  should  be  put  on  the  tilt- 
oarts;  the  corn  carts  should  be  put  on  their 


wheels,  and  the  axles  greased ;  and  the 
ropes  should  be  attached  to  the  carts.  The 
forks  fit  for  pitching  the  corn  in  the  field, 
and  from  the  carts  to  the  stacks,  should 
be  ready  for  use  in  the  field  and  in  the 
stackyard.  Negligence  and  want  of  fore- 
sight in  all  these  particulars  indicate  im- 
provident management  in  the  farmer. 

4594.  The  tops  or  frames  for  placing  on 
the  tilt-carts,  fig.  175,  are  a  light  rectan- 
gular piece  of  frame-work  represented 
in  fig.  405,  where  o,  b  are  the  two  main 
bearers,  fitted  to  lie  across  the  shelve- 
ments  of  the  cart.  The  foremost  one  a 
is  slightly  notched  at  a  and  b,  fig.  4UG ; 
and  the  hind  one  rests  against  the  back- 
board of  the  cart,  its  top  sides  e,  fig. 
175,  being  first  taken  off.  A  pair  of 
slight  side-rails  c  and  c,  fig.  405,  are  ap- 

Fig.  405. 
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plied  on  each  side,  crossing  the  bearers, 
and  notched  upon  and  bolted  to  them  with 
screw-bolts.  These  are  again  crossed  by 
two  rails  d  liehind,  and  by  three  more  r,  e 
in  front;  and  as  these  last  project  over  the 
back  of  the  horse,  they  are  made  in  arch 
form  as  seen  by  c  d  c,  fig.  400,  to  give 
Fig.  40h\ 


TRANSVERSE  SECTION  OF  THE  FR.AME. 

freedom   to    his   motions.      The    extreme 
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length,  from  outside  to  outside  of  the  front 
and  back  rails,  is  usually  about  10^  feet, 
aud  the  breadth  in  the  same  manner  is 
about  7j  feet,  affording  a  superficial  area 
for  the  support  of  the  sheaves  of  corn  of 
76  square  feet.  A  simple  and  efiective 
method  of  securing  the  frame  to  the  cart 
is  by  means  of  the  bolts,//,  figs.  405  and 
406,  in  the  bearers,  the  front  ones  passing 
through  the  head-rail  of  the  front  of  the 
cart,  and  the  hind  one  through  the  top-rail 
of  the  tail-board. 


Fig 


4595.  But  the  common  corn  or  hay  cart 
is  a  more  convenient  and  efficient  vehicle 
for  carrying  the  grain  crops  into  the  stack- 
yard than  the  tilt-cart  with  the  frau)e,  in- 
asmuch as  the  load  is  more  on  a  level  with 
the  horse  draught,  and,  the  body  being 
dormant,  the  load  is  not  liable  to  shake  with 
the  motion  of  the  horse.  Fig.  407  is  a 
perspective  view  of  such  a  cart.  Light- 
ness being  an  object  in  its  construction, 
the  shafts  a  a  are  usually  made  of  Baltic 
fir,  and  are   about  17  feet  in  length,  of 

407. 
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which  6^  feet  go  for  the  horse  yoke  and 
10|  feet  for  the  body,  measuring  over  the 
cross-heads  l>  b.  These  are  secured  to  the 
shafts  by  the  iron  standards  passing 
through  them  and  the  shafts.  Their  sides 
are  supported  by  oak  standards  c  c  ;  and 
these  in  their  turn,  along  with  the  iron 
standards,  support  the  inner  top  rails  d  J, 
dd,\2  feet  in  length,  and  the  load-tree  or 
rail  e.  The  outer  rails////,  also  12  feet 
long,  are  supported  by  iron  standards 
resting  on  the  extremities  of  the  cross 
heads  b  b,  and  also  by  those  of  the  broad 
load-rail  e.  The  extreme  breadth  of  the 
outer  rails  is  7  feet,  and  as  the  outer  rails 
support  thesheaves  of  corn  over  the  wheels, 
and  are  12  feet  in  length,  it  will  be  seen 
that  the  superficial  area  of  the  cart  for  the 
load  is  84  square  feet,  which  is  greater 
than  that  of  the  top-frame  of  fig.  405. 
The  two  front  cross-rails  /  /  over  the 
horse's  rump  are  arched,  to  give  him  free- 
dom of  motion.  The  body  is  usually 
close-floored,  besides  having  a  low  ledge- 
board  running  inside  the  standards  c  c 
to  keep  in  the  corn  that  may  have 
shaken  out  of  the  sheaves.  Corn  carts  are 
not  furnished  with  wheels  of  their  own, 


the  body  being  set  upon  those  belonging 
to  the  tilt-carts.  The  load-rail,  9  inches 
broad,  is  convenient  to  sit  upon  in  driving, 
and  to  stand  upon  when  forking  the 
sheaves  in  unloading.  This  cart  is  easily 
converted  into  a  dray-cart  by  simjily 
removing  the  framework,  which  should 
then  have  the  standards  c  c  based  upon 
two  longitudinal  rails,  instead  of  being 
mortised  into  the  shafts.  In  such  a  form  it 
is  eminently  useful  in  carrying  largo  tim- 
ber.    It  weighs  8  cwt. 

459G.  A  corn  and  hay  cart,  sinijile  in 
construction,  but  possessing  complete  effi- 
ciency, and  greater  safety  from  up.•^ettinl; 
tlian  the  former,  v\  as  contrived  by  a  larm- 
servant,  Robert  Robertson,  and  was  intro- 
duced in  1832  in  the  west  of  Fifeshire, 
and  of  which  fig.  408  is  a  view  in  perspec- 
tive, with  its  wheels  and  axle  in  full 
working  order.  The  shafts  and  body- 
frame  of  this  cart  may  be  considered  as 
identical  with  the  one  just  described, 
which,  without  the  upper  works,  is  the 
simple  dray-cart.  Upon  this  body- frame 
is  placed  the  fore  and  back  cross- heads  a 
a  and  i,  projecting  beyond  the  body,  their 
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extreme  length  being  7^  feet.  The  other 
and  lighter  cross-rails  areapplied  one  before 
and  another  immediately  behind  the  wheels, 
and  the  whole  bolted  to  the  shafts.     Upon 


these  are  laid  a  hmgitudinal  rail  on  each 
side,  and  two  similar  portions  of  longitu- 
dinal rails  are  also  laid  on  each  side, 
extending  from  the  fore  and  back  cross- 


Fig.  40«. 


Robertson's  improved 

head  to  the  wheel-rails;  over  these  longi- 
tudinal rails  is  laid  another  light  cross- 
rail  behind,  and  the  parts  all  secured  with 
bolts.  A  light  frame  d  d  is  raised  upon 
the  fore  cross-head  a  a  to  a  height  of  two 
feet,  with  two  iron  stanchion  rods  at  each, 
and  these  surmounted  by  an  arched  rail, 
which  is  supported  against  the  pressure  of 
tlie  load  by  two  iron  stays  from  the  shafts. 
The  outer  longitudinal  rails,  being  cut  by 
the  wheels  as  above  described,  are  con- 
nected again  by  the  arched  iron  bars  e  and 
e,  wiiich  are  bolted  at  the  ends  to  their 
respective  rails  ;  and  these  are  connected 
by  the  broad  load-rail/,  the  arches  rising 
sufficiently  high  to  allow  the  wheels  to 
have  freedom  to  turn  below  the  load-rail  /". 
A  side-board  y  is  also  raised  on  each  side 
upon  the  body-frame,  and  under  the  load- 
rail,  extending  a  little  before  and  behind  the 
wheels,  thus  preventing  the  sheaves  from 
coming  in  contact  with  the  wheels.  The 
body-frame  is  floored  over  in  the  usual 
manner,  and  the  space  between  the  body 
and  the  inner  longitudinal  rails  is  filled  up 
with  narrow  hinged  flap-boards,  which  pre- 
vent the  loss  of  the  graiu  that  may  have 
been  shaken  out  of  the  sheaves  into  the  cart. 

45.97.  Carts  of  this  construction  possess 
several  advantages  :  from  their  simplicity 
is  derived  cheapness ;  and  from  the  load 
assuming  its  full  breadth  over  nearly  the 
whole  floor  of  the  cart,  at  the  lowest  pos- 
sible position,  the  centre  of  gravity  of  the 
whole  load  will  be  very  ccmsiderably  lower 
than  in  that  of  the  formerly  described  cart, 
and  still  more  so  than  on  the  top-frame. 
This  last  quality  produces  greater  stabi- 
lity, and  reduces  the  risk  of  upsetting, 
besides  aflTordiug  a  greater  facility  of  load- 
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ing.  There  is  also  the  advantage  of  its 
easy  conversion  into  an  open  dray-cart,  fbr 
carrying  timber  or  the  like,  by  removing 
the  upper  framework.     It  weighs  7  cwt. 

4.598.  The  forks  already  described  in 
(1420)  are  only  fitted  to  be  used  among 
loose  straw.  Those  used  in  the  loading  of 
corn  require  to  have  long  shafts,  not  less 
than  six  feet,  and  small  prongs.  Such  a 
length  of  shaft  is  required  to  lift  the  sheaf 
from  the  ground  to  the  top  of  a  loaded 
cart,  or  from  the  load-rail  of  the  cart  to 
the  top  of  a  stack.  The  fork  used  in  the 
field  should  have  a  strong  stiff  shaft,  as 
the  load  on  the  cart  is  at  no  great  eleva- 
tion. That  for  unloading  the  cart  to  the 
stack  should  be  slender  and  elastic,  as 
many  of  the  sheaves  \\u\e  to  be  thrown  a 
Considerable  height  above  the  lieatJ.  The 
pnmgs,  being  small,  just  retain  hold  of  the 
sheaf,  witliout  being  so  deeply  pierced  into 
the  band  as  to  be  withdrawn  from  it  with 
ditficulty.  A  deep  and  firm  hold  with  long 
prongs  renders  the  pitching  (;f  a  sheaf  a 
difficult  n)atter  ;  and  if  one  of  the  prongs 
hapj)ens  to  be  bent,  or  a  little  turned  up  at 
the  point,  the  difficulty  is  much  increased. 
The  best  fork  for  the  person  on  the  top  of 
the  stack  to  use,  in  assisting  the  builder, 
is  the  short  stable-fork,  of  the  form,  but 
of  shorter  prongs  than  fig.  110. 

45.99.  The  loads  of  corn  and  hay  on  the 
carts  are  fastened  with  7'opes,  which  should 
be  made  of  the  best  hemp,  soft  and  j)Iiable. 
They  cost  4^d.  per  lb.  Ropes  are  either 
single  or  double,  and  both  are  required  on 
the  farm.  Double  cart-ropes  are  froiii  30 
to  24  yards  long  and  single  ones  half  tiiose 
lengths.     The  longest  double  rope  weighs 
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rather  more  than  11  lbs.,  and  costs  5s. 
The  single  ones  are  used  on  ordinary  occa- 
sions, when  a  small  load  of  straw  or  other 
bulky  article  is  carted  to  short  distances 
on  the  farm  ;  but  in  harvest  and  hay  time, 
double  ropes  are  always  used  fur  security 
to  the  load.  The  double  rope  is  made  fast 
to  the  corn-cart  by  first  doubling  it,  and 
then  measuring  its  middle  from  the  centre 
of  the  cross-head  of  the  hind  part  of  the 
body  of  the  cart  to  its  extremity  on  both 
sides,  where  a  turn  or  two  are  taken  round 
the  iron  standards  and  the  cross-head  by 
each  division  of  the  rope,  the  ends  of  which 
are  then  passed  in  the  inside  of  the  upper 
cross-heads,  and  brought  over  them  to  the 
outside.  Each  divisicm  is  coiled  up  by 
holding  the  rope  in  the  left  hand  at  about 
two  yards  from  the  cart,  and  handing  the 
remainder  in  coils  with  the  right  hand  until 
the  end  of  the  rope  is  gained,  wiien  the  coil 
is  made  to  take  a  turn  along  the  loose  part  of 
the  rope  in  its  middle,  and  then  the  loose 
part  still  remaining  is  slipped  through  one 
loop  of  tlie  coil  and  passed  over  it  so  as  to 
make  a  loop  knot,  which  holds  the  coil  sus- 
pended from  the  cart  about  three  feet  from 
the  ground.  Fig.  409  represents  the  rope 
Fig.  409. 


COILED  UP  CART-ROPE. 

coiled  and  suspended,  when  not  in  use. 
When  a  ring  is  fastened  in  the  cross-head 
of  the  cart,  the  middle  of  the  rope  is  passed 
through  the  ring,  and  a  turn  taken  round 
the  extremity  of  the  cross-head  on  each 
side  of  the  cart,  as  above.  Cart-ropes 
last  according  to  the  care  bestowed  on 
them.  When  used  with  the  corn-cart 
they  should  never  be  allowed  to  touch  the 


Fig.  410. 


ground,  as  earthy  matter,  of  whatever 
kind,  soon  causes  them  to  rot.  When 
Metted  by  rain  they  should  be  spread  out 
in  the  air  to  dry.  On  being  loosened 
when  the  load  of  corn  is  to  be  delivered  to 
the  stacker,  they  should  be  coiled  up 
before  the  load  is  disposed  of,  and  not 
allowed  to  lie  on  the  ground  till  the  cart  is 
unloaded,  A  soft  rope  holds  more  firmly, 
is  more  easily  handled,  and  far  less  apt  to 
cut  than  a  hard  one. 

4600.  Straw-ropes  are  made  by  means 
of  the  implement  named  the  throw-crook. 
Various  forms  of  this  instrument  is  in  use, 
and  one  of  the  most  common  is  represented 
in  fig.  410,  which  is  made  of  a  piece  of 

tough  ash,  about  3|  feet 
long,  the  bent  part  of 
which  is  thinned  off  until 
it  is  capable  of  being  bent 
to  a  curve,  and  is  there 
retained  by  the  iron  stay 
a ;  the  part  b  being  left 
])rojecting  beyond  the 
stay,  for  the  attachment 
of  the  first  end  of  the  rope 
that  is  to  be  made.  The 
end  c  is  furnished  with 
ferule  and  swivel  ring,  by 
which  it  is  either  attached 
to  the  person  by  a  cord 
passed  round  the  waist, 
or  held  in  the  hand.  In 
using  this  implement  the 
rope-maker  is  stationary, 
usually  sitting  beside  the 
straw;  and  the  spinner,  with  the  throw- 
crook,  moves  backwards  as  the  rope 
extends.  In  its  action  this  form  of  throw- 
crook  is  attended  with  a  jerking  motion, 
when  the  left  hand  holds  the  swivel  c,  and 
the  right  one  revolves  the  instrument 
round  the  siiank.  The  direction  of  c  h  is  in 
the  line  of  the  rope,  and  the  twist  given  to 
the  rope  is  effected  by  the  revolution  of  the 
body  of  the  implement  around  this  line,  in 
generating  which  a  pull  is  given  to  the  rope 
at  two  opposite  points  in  the  circle  of 
revolution,  which  may  be  greatly  neutra- 
lised by  the  spinner  causing  both  hands  to 
revolve  in  small  circles. 

4601.  Fig.  411  is  a  form  of  throw-crook 
in  use  in  the  western  counties  of  Scotland. 
It  is  used  by  iiolding  the  wooden  iiollow 
cylinder  b  in  the  left  hand.      The  end  of 
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the  rope  is  attached  to  the  hook,  and  the     cross-head  is  a  hollow  box  or  case  adapted 


Fi?.411. 


iron  spindle  a,  in  contin- 
uation of  the  hook,  is 
made  to  revolve  by 
means  of  the  handle  c, 
which  is  attached  to  one 
end  of  the  same  crank  d 
to  which  the  spindle  a 
is.  In  theory,  the  strain 
upon  the  instrument, 
while  in  action,  should 
be  along  the  spindle  a, 
from  the  hook  to  the 
crank  d ;  but  in  practice 
it  acts  in  a  line  from 
the  hook  to  the  handle 
ANOTHER  FORM  OF  c,  causiug  au  uucom- 
THRow-cRooK.     f.^^table  strain  upon  the 

left  hand,  while  the  right  one  works  the 

crank-handle  with  difficulty. 

4602.  I  think  the  best  form  of  throw- 
Fig.  412  crook  is   represented   in 

fig.  412,  where  the  strain 
of  the  straw-rope  is  in  a 
straight  line  from  the 
hook  a,  along  the  spindle 
e  to  the  handle  d.  The 
left  hand  holds  the 
swivel-ring  c,  and  the 
right  hand  causes  the  part 
ebd to  revolve  round  the 
line  a  e  d  Xjy  means  of 
the  handle  J,  which  is 
covered  with  a  loose  hol- 
low cylinder  of  wood, 
the  rest  of  the  instru- 
THE  BEST  FORM  OF  meut     bclng     made     of 

THROW-CROOK.        • 

4603.  The  straw-rope  spinner  is  an 
instrument  of  recent  introduction  to  the 
farm,  and  is  of  considerable  importance  in 
facilitating  the  process  of  straw  rope- 
making  on  large  farms.  Comparing  it 
with  the  old  and  primitive  instrument,  the 
throw-crook,  fig.  410,  the  advantage 
is  considerable,  inasmuch  as  two  persons 
are  engaged  in  the  making  of  one  rope 
with  the  throw-crook ;  whereas,  with  the 
spinner,  four  persons  are  only  required  to 
make  tliree  ropes,  thus  efiecting  a  saving 
of  one-tliird  of  the  time  occupied  by  the 
old  practice.  Fig.  413  is  a  view  of  this 
machine,  consisting  of  a  sole  frame  «a, 
with  an  upright  post  h  tenoned  into  the 
8ole,  and  carrying  the  cross-head  c  d.    The 
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THE  STRAW-ROPB  SPINNER. 

to  contain  the  machinery,  consisting  of  five 
light  spur-wheels,  about  six  inches  diame- 
ter, placed  as  seen  in  the  case  c  d.  Of  these, 
the  central  and  the  two  extreme  wheels 
are  mounted  upon  axles,  which  terminate 
in  the  hooks  eee;  the  other  two  wheels 
being  merely  placed  intermediate,  to  pro- 
duce revolution  in  the  three  principals  in 
one  direction.  A  winch-handle/ is  fixed 
upon  the  axle  of  the  central  wheel,  on  the 
side  opposite  to  the  hooks;  and  to  prevent 
the  machine  from  moving  with  the  j^tiain 
of  the  ropes,  a  few  stones,  or  other  weighty 
substances,  are  laid  upon  the  sole-frame. 
The  machine  is  then  i>ut  in  operation  by 
the  driver  turning  the  handle,  and  the 
three  ropeinakers,  each  with  a  quantity  of 
straw  under  his  arm,  commences  his  rope 
by  binding  a  few  straws  round  the  hook 
appropriated  to  himself.  He  then  proceeds 
backward,  letting  out  tiie  straw  as  he 
advances ;  and  the  rope  takes  the  twist, 
until  the  length  required  is  completed, 
when  each  man  coils  up  his  rope  into  au 
oval  ball.  The  price  of  a  spinner  is  from 
£2,  OS.  to  £2,  10s. 

4604.  Another  form  of  this  machine  is 
that  which  is  strapped  to  the  body  of  the 
driver,  lie  moving  away  from  the  station- 
ary rojiemakers.  This  method  is  attended 
with  inconvenience,  especially  to  the 
driver,  who,  having  the  machine  strapjied 
in  front  of  his  body,  the  handle  being  at 
the  end,  and  the  machinery  consisting  of 
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bevel  gear,  having  the  external  form  of 
the  cross-head  alone  of  fig.  413,  the  handle 
is  brought  so  near  to  his  body  that  much 
of  the  muscular  force  of  the  arm  is  lost  by 
its  misapplication. 

4605.  Straw  is  twisted  into  ropes  in 
this  manner :  The  left  hand  of  the  twister, 
a  fiehl-worker  holds  by  the  swivel  ring  at 
the  end  of  the  shank  of  figs.  410  and  412, 
and  by  the  cylinder  b  of  fig.  411.  Her 
right  hand  grasps  the  middle  of  the  shank 
of  fig.  410,  and  of  the  handle  c  of  fig.  411, 
and  of  b  fig.  412.  On  the  spinner,  a  man, 
placing  a  little  drawn  straw  in  the  hook, 
the  twister  causes  the  hook  to  revolve 
round  an  axis,  as  desci-ibed  in  (4600,)  and 
■walks  backward,  along  a  path  swept  clean, 
in  a  shed  or  the  stable.  The  spinner  sits  on 
a  stool,  or  on  bundles  of  straw,  and  nearly 
closing  the  left  liand,  lets  out  the  straw 
gradually  between  the  thumb  and  the  fin- 
gers, retaining  it  till  sufficiently  twisted, 
while  the  right  hand  is  engaged  supply- 
ing small  portions  of  straw  in  equal  and 
sufficient  quantities  to  make  the  rope  uni- 
form in  thickness  throughout,  the  twister 
drawing  away  the  rope  as  fast  as  the  spinner 
lets  it  out.  Where  the  rope  is  let  out 
unequally,  it  breaks  at  the  small  }»art ; 
when  twisted  too  much,  it  snaps  asunder; 
when  not  twisted  enough,  it  comes  asunder 
at  any  place  by  the  least  pull ;  and  when 
the  twister  does  not  keep  the  rope  straight 
as  fast  as  it  is  let  out,  it  twists  into  loops, 
which  are  not  easily  made  straight  again. 
Fig.  414. 


THS  PROCESS  OF  MAKING  A  8TRAW-R0PB. 

All  loose  straws  and  other  material  should 
be  swept  away  from  the  walk  in  which 


straw  ropes  are  made,  otherwise  they  will 
be  picked  and  appropriated  by  the  twist- 
ing-rope. After  tlie  rope  has  been  let  out 
to  the  desired  length,  the  spinner  winds  it 
firmly  in  oblique  strands  on  his  left  hand 
and  arm  into  an  oval  ball,  the  twister  ad- 
vancing towards  him  as  fast  as  the  s{>inner 
coils  the  rope,  which  is  finished,  and  made 
firm  by  passing  the  end  of  it  below  one 
of  the  strands.  In  the  Borders  tiie  spinner 
works  the  straw  into  form  with  both  bands, 
while  stooping  with  his  head  down  and  his 
back  turned  to  the  twister;  but  the  rope 
thus  made  is  always  thick  and  rough,  com- 
pared to  tbe  mode  described  above.  If 
thistles  have  been  negligently  left  in  the 
straw,  tbe  spinner  will  be  sure  to  suffer 
severely  by  their  stings.  Fig.  414  repre- 
sents the  process  of  making  a  straw-rope, 
as  just  described. 

4606.  The  best  sort  of  straw  for  rope  is 
that  of  the  common  or  Angus  oat,  which 
being  soft  and  pliable,  makes  a  firm, 
smooth,  small  tough  rope. 

4607.  The  ordinary  length  of  a  straw- 
rope  for  a  large  stack  may  be  taken  at 
thirty  feet.  Counting  every  interruption, 
a  straw-rope  of  this  length  may  take  five 
minutes  in  tbe  making — that  is,  a  hundred 
and  twenty  ropes  in  ten  hours.  A  man's 
wages,  20d.,  and  a  woman's,  lOd.,  making 
together  2s.  6d.,  will  make  tbe  Cdst  of 
making  a  single  rope  just  one  farthing. 
As  three  spinners  let  out  to  one  twister, 
and  as  a  machine  spins  as  fast  as  a 
throw-crook,  the  cost  of  making  cacll 
rope  with  tbe  machine,  tig.  413,  will  bo 
as  much  less  than  one  farthing  as  tbe 
saving  of  tbe  wages  of  two  twisters. 

4608.  In  using  the  throw-crook  tbe 
spinner  sits,  while  Mitb  tbe  spinning- 
machine  be  walks  backward,  and  in  coiling 
up  the  vo\)Q  walks  h^rward  agaiu  to  tbe 
machine,  where  be  is  ready  to  begin  to  spin 
again.  Inconveniences  attend  tbe  use  of  tbe 
machine,  fig.  413  :  when  oneof  tlj^  spinners 
breaks  bis  rope,  be  is  thrown  out  of  work 
till  tbe  others  begin  a  new  one;  and  all 
the  spinners  must  let  out  with  tbe  same 
velocity,  otherwise  a  longer  and  softer,  and 
a  harder  twisted  and  shorter  rope  will  he 
made  at  the  same  time. 

4609.  Fig.  415  represents  a  straw-rope 
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coiled  up  in  the  neatest  and  most  con- 
venient form. 
When  the  ends 
are  made  smal- 
ler than  the 
middle,  the  rope 
can  be  easily 
taken  hold  of, 
and  carried,  and 
when  the  form 
is  oval  rather 
than  sj)herical, 
the  coil  can  be 
the  more  easily 
thrown  upwards 
to  a  greater 
height,  such  as 
to  the  top  of  a 
stack. 


A  STRAW-ROPE  COILED  UP. 


4610.  Among  the  other  things  required 
to  be  in  a  state  of  readiness  before  the  crop 
is  led  into  the  stackyard,  is  straw  drawn  in 
parallel  reeds  and  bound  up  in  bunches. 
Straw  is  draicn  and  hunched  in  tiiis  man- 
ner : — The  straw  was  mowed  in  the  straw- 
barn,  (1763  ;)  and  in  commencing  to  draw 
it,  the  man  takes  a  wisp  from  the  mow,  and 
places  it  across  his  body,  and  after  making 
the  straws  straight  first  with  one  hand  and 
then  another,  he  takes  hold  of  each  end  of 
the  wisp,  and  on  spreading  out  his  arms 
separates  the  wisp  into  two  portions. 
Bringing  both  hands  together,  he  lays  hold 
of  the  severed  wisp  with  the  left  hand,  and 
on  taking  hold  of  its  other  end  with  the 
right  draws  the  straws  asunder,  as  before. 
Bringing  again  both  hands  together,  he 
goes  through  the  same  process,  and  as  often 
until  he  sees  that  the  straws  are  parallel  and 
straight,  when  he  lays  dowTi  the  now  drawn 
wisp  carefully  upon  the  floor  of  the  barn. 

4611.  The  state  of  the  straw,  and  the 
kind,  render  the  drawing  more  or  less  easy 
and  expeditious.  Wiien  it  has  been  much 
broken  in  the  thrashing,  it  requires  the 
more  drawing  to  make  it  straight;  and  of 
all  the  kinds  of  straw  that  of  wheat,  being 
long  and  strong,  is  the  most  easily  and 
quickly  drawn,  (1964,)  barley  straw  being 
the  shortest  and  the  most  difficult  to  draw, 
(1968.)  Oat  straw  is  the  most  pleasant 
of  any  to  draw,  (1972.) 

4612.  After  as  much  has  been  drawn 
and   laid   down  as  to   make  a  bunch   of 


Fig.  416. 


A  BINCH  OF  DRAWN  STRAW. 


about  fifteen  inches  in  diameter,  the  man 
makes  a  thumb-rope^  by  twisting  a  little 
of  undrawn  straw  round  the  thumb  of  his 
right  hand,  drawing  it  out  with  his  left  and 
twisting  it  with  his  right  alternately,  until 
asliort  rope  is  made,  one  end  of  which  he 
places  on  the  floor  and  puts  his  foot  upon 
by  the  side  of  the  drawn  straw ;  and, 
keeping  hold  of  tiie  other  end  in  his  left 
hand,  puts  the  drawn  straw  into  the  rope 
with  his  right ,'  and  then,  holding  botli  ends 

of  the  ro]>e, 
binds  the 
straw  into 
a  bunch  a^ 
firn)ly,  and 
in  tiie  same 
manner,  as 
a  bandster 
does  a  sheaf 
of  corn,  (4479.)  Fig.  416  represents  a 
bunch  of  drawn  straw. 

461 3.  The  carts,  forks,  straw,  and  ropes, 
being  in  readiness  at  the  steading,  and  the 
corn  fit  for  carrying  to  the  stackyard,  the 
first  thing  is  to  provide  an  efficient  person 
to  fork  the  corn  in  the  field  to  the  carts ; 
and  a  man  is  the  best  for  tliis  work,  as  he 
is  able  not  only  to  wield  the  sheaves  with 
ease,  but  possesses  dexterity  to  place  them 
in  the  positions  most  convenient  for  tlie 
carter  to  build  them  on  the  cart.  Throw- 
ing the  sheaves  in  an  indiscriminate  man- 
ner, or  too  quickly  upon  tlie  cart,  makes 
the  work  no  easier  for  the  forker ;  while 
the  carter  has  the  additional  trouble  of  turn- 
ing the  sheaves  to  arrange  them  as  a  load, 
when  his  footing  upon  the  cart  isatbest  inse- 
cure. A  loss  of  two  or  t  hree  in  in  utes  incurred 
in  any  way,  in  loading  each  cart,  makes  a 
considerable  loss  upon  the  day's  work. 

4614.  In  carrying  the  crop  off  the 
ground,  the  object  is  to  do  as  little  injury 
as  possible  to  the  land  with  the  cart-wheels, 
particularly  to  the  young  grass  ;  for  whioii 
reason,  as  well  as  for  forming  an  unerring 
guide,  the  horses  sliould  walk  in  the  open- 
furrow  between  the  ridges,  while  the 
wheels  pass  along  their  furrow-brows, 
(738.)  When  corn  is  cut  with  band- 
win  reajjcrs,  the  stocks  of  two  ridges 
being  ])laced  on  one,  the  cart  clears 
the  produce  of  two  ridges;  and  the  same 
may  be  the  case  wilh  the  mown  corn, 
provided  the  bandsters  are  instructed  to 
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set  the  stocks  in  the  same  position  upon 
the  ridges.  Wlien  tlie  stooks  are  set  on 
the  furrow-brows  of  the  ridges,  on  each 
side  of  the  centre  open-furrow  of  the  four 
ridges  occupied  hy  two  band-wins,  as 
suggested  in  (4481,)  the  carts  wouhl  at  once 
clear  tlie  stooks  of  four  ridges.  In  th rav- 
ing, tlie  stooks  being  set  on  every  ridge, 
the  forker  is  obliged  to  go  from  one  ridge 
to  another  to  clear  two  ridges,  thereby  oc- 
casioning much  loss  of  time. 

4G15.  In  fol-king  a  hooded  stook  from 
the  ground,  the  hood  sheaves  are  first 
taken,  and  then  the  sheaves  from  the 
body  of  the  stook  as  they  were  placed  in 
setting  the  stook — that  is,  the  sheaves  at 
the  ends  are  taken  before  those  in  the 
middle,  and  one  pair  is  taken  away  before 
a  sheaf  in  the  next  pair  is  touched.  More 
loss  of  time  is  involved  in  disregarding  this 
order  of  removal  of  the  sheaves  than  might 
appear  without  consideration,  for  if  the 
centre  sheaves  are  taken  away  before  the 
end  ones,  not  only  more  force  is  required 
to  do  it,  but  the  end  ones  will  likely  fall 
down  in  the  exertion  to  extricate  the  cen- 
tral ones ;  and  if  one  side  of  a  stook  is 
taken  away  before  the  other,  the  remain- 
ing side  will  fall  down.  In  either  case 
the  sheaves  will  be  reached  by  the  fork  with 
inconvenience.  When  stooks  have  stood 
long  upon  the  ground,  they  require  more 
force  to  remove  them  from  the  ground  than 
those  which  have  stood  for  a  shorter  time. 

4616.  On  forking  gaitins  from  the  field, 
they  must  first  be  bound  into  sheaves, 
which  is  done  by  loosening  the  slack  band 
from  its  tying,  and  slipping  it  down  the 
body  of  the  gaitinto  the  proper  place,  and 
then  binding  it  in  the  manner  of  a  sheaf 
when  reaped.  A  number  of  hands  are  re- 
quired to  bind  gaitins  as  fast  as  they  are 
carted  off,  and  they  are  not  stooked  when 
bound,  nor  left  scattered  on  tiie  ridges  as 
they  stood  before, but  are  laid  in  heaps,  with 
the  corn  ends  away  from  the  cart,  on  alter- 
nate ridges,  as  near  the  furrow  brow  as  to 
be  most  conveniently  placed  for  the  forker. 

4617.  Acorn-cart  is  loaded  with  slieaves 
in  this  way : — The  body  is  first  filled  with 
sheaves  lying  with  their  but-ends  towards 
the  shaft-horse's  rump  at  one  end,  and  the 
back-end  of  the  cart  at  the  other.  When 
these  sheaves  come  to  the  level  of  the  frame 


or  shelvements  of  the  cart,  other  sheaves 
are  laid  across  them  in  a  row  along  both 
sides  of  the  frame,  with  their  but-ends 
projecting  as  far  beyond  the  outer  rail  of 
the  frame  as  the  band,  the  particular 
sheaf  on  each  corner  of  the  frame  being 
held  in  its  place  by  transfixion  upon  a  spike 
of  theelongated  bolt  which  secures  the  corner 
of  the  outer-rail  frame,  fig.  407/.  Another 
row  of  sheaves  is  then  placed  upon  these 
last,  and  their  corner  ones  are  kept  in  their 
places  by  a  wisp  from  each  sheaf  being 
laid  under  and  held  fast  by  the  weight 
of  the  adjoining  sheaf.  Sheaves  are  tlien 
placed  along  the  middle  of  the  cart  with 
their  but-ends  to  both  its  ends,  to  hold 
in  those  below  them,  and  to  fill  up  the 
hollow  of  the  load.  Thus  row  after  row 
of  sheaves  is  placed,  and  the  hollow  in 
the  middle  filled  up,  till  as  much  is  built 
on  as  the  horses  can  conveniently  draw, 
12  full  stooks  being  a  good  load.  Be- 
fore finishing,  it  should  be  ascertained 
that  the  load  is  neither  too  light  nor 
too  heavy  upon  the  horse's  back ;  and 
if  the  cart  has  been  evenly  laden  ac- 
cording to  its  form,  there  is  no  risk  of 
either  inconvenience  being  felt  by  the 
shaft-horse.  A  load  thus  built  will  have 
the  but-ends  of  all  the  sheaves  on  the 
outside,  and  the  corn  ends  in  the  inside, 
as  may  be  seen  at/ey  in  fig.  417. 

4618.  The  ropes  keep  the  load  from 
jolting  ofl"  the  cart  upon  the  road,  and  in 
crossing  gaw-cuts  on  the  head-ridge  of  the 
fields.  They  are  thrown  across  the  load 
diagonally  to  the  opposite  shafts  at  the 
front  of  the  cart,  and  an  end  is  made  fast 
to  each  shaft,  the  forker  on  the  ground 
holding  on  tlie  slack,  while  the  ploughman 
on  the  luad  gives  efficacy  to  the  rope,  by 
pulling  it  tight  from  behind,  and  trampling 
on  the  slieaves  to  make  them  the  more 
firm.  The  crossing  of  the  ropes  at  the 
centre  prevents  the  load  splitting  asunder 
over  the  sides  of  the  cart,  while  shaken 
along  the  road.  Some  plouglunen  profess 
to  show  their  dexterity  in  building  foads 
of  corn,  by  bringing  them  to  the  stack- 
yard without  the  assistance  of  ropes  ;  but 
there  is  no  use  of  running  the  risk  of  los- 
ing time  by  breaking  the  load  and  strew- 
inc  the  road  with  sheaves.  Such  a  fate, 
even  with  the  assistance  of  ropes,  attended 
the  first  load  I  tried  to  build.  When  the 
corn  is  mown,  a  woman  should    be  em- 
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ployed  to  rake  the  ground  on  which  the 
stooks  stood,  as  they  were  set  before  the 
ground  was  raked  at  the  time  of  mowing. 

4619.  When  corn  is  fit  for  stacking,  the 
carrying  is  coutinued  from  break  of  day 
to  twilight,  provided  there  be  no  heavy 
dew  at  morning  or  evening.  From  a  little 
after  sunrise  to  a  little  after  sunset,  the 
corn  may  be  taken  in  with  great  safety. 
It  is  customary,  in  some  parts  of  the 
country,  to  keep  the  horses  in  the  yoke 
all  the  time  employed  at  leading  during 
the  day,  and  to  feed  them  with  corn  in 
nose-bags  while  the  carter  is  dining,  and 
also  to  give  them  green  food,  such  as  tares, 
wiiile  the  cart  is  unloading  at  the  stack. 
In  other  parts,  the  horses  are  taken  out  of 
the  yoke,  watered,  and  put  into  the  stable, 
where  tliey  receive  their  corn  while  the 
men  are  at  dinner.  This  is  the  easiest 
plan  for  the  horses,  in  which  they  will  work 
the  longest  day's  work  with  less  fatigue, 
though  it  usually  occupies  an  hour  of  the 
best  part  of  the  day  before  they  are  again  on 
the  road,  whereas  half  an  hour,  spent  in  the 
other  case,  is  sufficient  for  the  men  to  dine, 
and  the  horses  to  feed  on  corn.  Some  horses 
are  apt  to  take  fright,  when  the  bridles 
are  temporarily  slipped  off  their  head  for 
the  purpose  of  taking  the  bit  out  of  their 
mouth,  to  allow  them  to  eat  the  tares  with 
freedom.  Such  an  occurrence  is  doubtless 
the  result  of  bad  breaking  in.  To  avoid 
it,  in  the  case  of  a  horse  known  to  be  easily 
frightened,  the  bit  should  be  fastened  with 
a  small  strap  and  buckle  to  the  near  side 
of  the  bridle. 

4620.  A  load  of  tares  is  brought  to  the 
steading  fresh  in  the  morning,  fur  the  horses 
employed  at  leading.  Tares  are  not  fit  for 
horses  until  the  pods  are  pretty  well  filled 
with  grain,  as  prior  to  that  state  they  are 
apt  to  purge  and  weaken  them,  when 
working  much  in  the  cart,  which  they  are 
obliged  to  do  when  carrying  in  the  corn. 

4621.  While  the  first  cart  is  going  to 
and  h)atling  in  the  field,  and  returning  to 
the  stackyard,  the  builder  of  the  stacks 
collects  his  forks  and  ladders,  (1743,) 
and  trimmer,  fig.  418  ;  and  his  assistant,  a 
field-worker,  who  pitches  the  sheaves  con- 
veniently for  him  on  the  stack,  fetches 
a  few  straw-ropes,  fig.  415,  and  a  hand 
rake,  fig.  345,  into  the  stackyard.     The 


first  stacks  are  built  on  the  stathels, 
fig.  132,  arranged  on  the  outer  margin 
of  the  stackyard  along  the  fence,  and 
require  no  peculiar  preparation  for  the 
reception  of  the  stacks.  The  steward 
should  build  the  stacks  unless  he  be 
specially  engaged  with  the  reapers  in  the 
field,  when  another  man  should  be  hired 
to  do  it ;  but  on  a  large  farm  more  than 
one  stacker  will  probably  be  required  at  all 
times.  When  more  than  one  is  employed, 
each  should  have  a  head  of  carts  leading  to 
him,  in  conformity  to  the  distance  the  corn 
has  to  be  brougiit;  and  when  buth  heads  are 
leading  from  the  same  field,  both  shuuld 
have  the  same  number  of  carts.  The  same 
carts  and  forker  should  serve  the  same 
builder,  that  the  corn  may  be  brought  to 
each  in  a  regular  routine. 

4622.  In  filling  a  stackyard,  the  barley 
being  first  thrashed  their  slacks  should  be 
placed  nearest  the  barn ;  and  wheat  being 
the  last  tlirashed,  their  stacks  are  placed 
on  the  stathels  round  the  outside  of  the 
stackyard.  Oats  being  required  at  all 
seasons,  their  stacks  may  be  placed  any- 
where. Tl'e  stacks  of  pease  and  beans 
either  fill  up  the  heart  of  the  stackyard  at 
last,  or  are  placed  in  a  convenient  place 
on  the  outside. 

4623.  In  setting  a  loaded  cart  to  the 
stool  or  stathel  of  a  stack,  it  should  be 
studied  to  let  the  ploughman  have  the 
ad''antage  of  any  wind  going  in  forking 
the  sheaves  from  the  cart.  The  stack 
should  be  built  in  this  way : — Set  up  a 
couple  of  sheaves  against  each  other  in  the 
centre  of  the  stathel,  and  another  couple 
against  their  sides.  Pile  other  sheaves 
against  these  in  rows  round  the  centre, 
with  a  slop  downwards  towards  the  cir- 
cumference of  the  stathel,  each  row  being 
placed  half  the  length  of  the  sheaf  beyond 
the  inner  one,  till  the  circumference  is 
completed,  when  it  should  be  examined; 
and  where  any  sheaf  presses  too  hard  upon 
another,  it  should  be  relieved,  and  where 
a  slackness  is  foun<l,  a  sheaf  should  be  in- 
troduced. Keeping  the  circumference  of 
the  stack  on  the  left  hand,  the  stacker  lays 
the  sheaves  upon  the  outside  row  round 
the  stack,  placing  each  sheaf  with  his  hands 
upon  the  hollow  or  intermediate  space  be- 
tween two  of  the  sheaves  laid  in  the  preced- 
ing row,  close  to  the  last  one,  and  pressing 
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it  with  both  his  knees,  as  represented  at  h, 
fig.  417.    When  the  outside  row  is  thus  laid, 

Fig.  417. 


THE  BUILDING  OF  A  STACK  OF  CORN. 

an  inside  one  is  made  with  sheaves  whose 
but-ends  rest  on  the  bands  of  the  out- 
side row  as  seen  at  ?,  thereby  securing 
the  outside  sheaves  in  their  places,  and  at 
the  same  time  filling  up  the  body  of  the 
stack  firmly  with  sheaves.  A  few  more 
sheaves  may  be  required  as  an  inmost 
row,  to  make  the  heart  of  the  stack  its 
highest  part.  It  is  of  immense  benefit  to 
a  stack  to  have  its  centre  well  filled  with 
sheaves,  as  it  is  the  heart  sheaves  which 
retain  the  outside  ones  in  their  places  in 
the  circle,  with  an  inclination  downwards 
from  the  centre  to  the  circumference;  and 
it  is  this  inclined  position  of  the  outside 
sheaves  that  prevents  the  rain  finding  a 
passage  along  the  straw  into  the  very 
heart  of  the  stack,  where  it  would  easily 
find  its  way,  were  the  sheaves  inclined 
downwards  to  the  centre  of  the  stack,  and 
where  it  would  soon  spoil  the  corn.  The 
sheaves  that  are  so  spoiled  are  said  to  have 
taken  in  pen-ioet. 

4624.  The  number  of  rows  of  sheaves 
required  to  fill  the  body  of  a  stack,  de- 
pends on  the  length  of  the  straw  and  the 
diameter  of  the  stack.  For  crops  of 
ordinary  length  of  straw,  such  as  from  4|- 
to  5  feet,  a  stack  of  15  feet  diameter  is 
well  adapted ;    and  in  which  one  inside 


row,  along  the  bands  of  the  outside  one, 
with  a  few  sheaves  crossing  one  another 
in  the  centre,  make  such  a  stack  com- 
pletely hearted.  Where  long  wheat  is 
raised,  as  in  the  Carse  of  Gowrie,  whicii 
often  reaches  from  5  to  6  feet  in  length,  the 
stack  should  be  at  least  1 8  feet  in  diameter, 
to  gi  ve  room  to  a  few  sheaves  for  the  hearting. 

4625.  A  stack  of  15  feet  in  breadth 
is  rather  too  much  for  the  carter  to  fork 
heavy  sheaves  across  to  the  stacker,  when 
the  stack  has  attained  the  height  of 
his  head,  and  when  the  load  in  the  cart 
becomes  as  low  as  the  load-rail.  The 
blacker  should  always  receive  the  sheaves 
\\itliin  easy  reach,  as  he  cannot  rise  from 
his  knees  to  take  them  without  much  loss 
of  time,  and  without  the  risk  of  making 
bad  wtM'k,  To  expedite  the  building,  a 
field-worker  k  should  stand  on  the  stack, 
to  receive  the  sheaves  on  a  short  fork  from 
the  carter,  and  to  throw  them  to  the  stacker 
in  the  position  they  are  wanted  by  him,  as 
the  sheaf  /  is  shown,  in  order  to  save  him 
the  trouble  of  turning  them.  By  a  little 
management,  the  field-worker  might  re- 
ceive every  sheaf  as  the  carter  pitches  it 
from  his  fork  upon  her  fork;  and,  to  pre- 
vent it  falling  from  the  fork,  she  should 
catch  the  coming  sheaf  at  the  band  with 
her  fork,  at  Avliich  point  the  sheaf  is  bal- 
anced, and  most  easily  wielded,  being  its 
centre  of  gravity,  and  throw  it  in  its  proper 
position  a  little  before  and  at  the  right 
hand  of  the  stacker,  with  the  but-end 
always  pointing  to  the  circumference  of 
the  stalk.  That  the  work  may  go  on  in 
the  most  regular  order,  the  carter  should 
pitch  the  sheaves  from  the  cart  just  as  fast 
as  the  builder  can  use  them,  and  no  faster, 
having  only  one  sheaf  in  reserve  on  the 
stack  in  advance  of  the  builder — for  any 
more  is  of  no  use  to  him,  and  he  must  leave 
them  behind  him.  It  will  also  be  easier 
work  for  the  field-worker,  as  well  as  for 
the  better  laying  of  the  sheaves  to  the 
builder,  that  she  is  able  to  use  the  fork 
equally  well  with  the  right  and  the  left 
hand,  as  otherwise  she  will  be  obliged  to 
swing  and  throw  the  sheaves  across  her- 
self for  half  the  round  of  the  building  of 
the  stack.  The  field-worker  remains  on 
the  stack  as  long  as  she  has  a  footing  to 
hand  the  sheaves  to  the  builder. 

4626.  As  each  cart  is  unloaded,    the 
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Fig.  418. 


stacker  descends  to  the  ground,  by  means 
of  a  ladder,  such  as  fig.  143,  and  trims  the 
stack,  by  pushing  in  with  a  fork  the  end  of 
any  slieaf  that  projects  further  than  tlie 
rest,  and  by  pulling  out  any  that  may  have 
been  placed  too  far  in.  As  the  stack  rises  in 
height  with  cart-load  after  cart-load,  the 
trimming  cannot  beconveniently  done  with 
a  fork  ;  a  half-inch  thick  flat  board  about 
20  inches  in  length,  and  10  inches  broad, 
nailed  firmly  to  a  long  shaft,  fig.  418,  is 
an  appropriate  instru- 
ment for  beating  in  the 
projecting  ends  of  tlie 
sheaves,  and  giving  the 
body  of  the  stack  a  uni- 
form roundness.  It  seeins 
to  be  considered  by  build- 
ers necessary  to  make  the 
stack  swell  out  as  it  pro- 
ceeds in  height,  if  we 
may  judge  from  common 
practice ;  but  no  such  ex- 
pedience is  necessary  for 
throwing  off  the  drops 
of  rain  from  the  eave, 
as  the  eave  itself,  on 
the  stack  subsiding  after 

A  STACK  TRIMMER.  ^^-^^    j^^^jj^     ^     f^^^.     J^^^^ 

projects  sufficiently  out  to  throw  off  the 
drops.  The  leg  of  the  stack  should,  there- 
fore, be  carried  up  perpendicularly.  As  a 
stack  of  15  feet  in  diameter  should  ulti- 
mately stand  12  feet  high  in  the  leg  to 
maintain  a  due  propoi'tion,  an  allowance 
of  about  one  foot  for  subsidence,  after 
the  top  is  finished,  is  generally  made. 
The  height  is  measured  with  the  ladder, 
and  allowing  2  feet  for  the  height  of  the 
stathel,  a  15-feet  ladder  will  just  give  the 
desired  measure  of  the  height  of  the  leg 
before  the  top  is  built  up.  Fig.  420 
represents  a  stack  built  upon  a  stathel. 

4627.  The  eave  of  the  stack  is  formed 
according  to  the  mode  in  which  it  is  to  be 
thatched.  If  the  ropes  are  to  be  placed 
lozenge-shaped,  the  eave  row  of  sheaves  is 
placed  just  within  the  topmost  row  of  the 
leg.  If  tlie  thatching  ropes  are  to  run  from 
the  crown  of  the  stack  to  the  eave,  the 
eave  sheaves  are  made  to  pnject  2  or  3 
inches  beyond  the  topmost  row  of  sheaves. 

4028.  In  building  the  top  of  a  stack, 
every  successive  row  of  sheaves  is  taken 
as  much  farther  in  as  to  give  the   slope 


the  same  angle  as  a  common  roof,  one  foot 
below  the  square,  as  explained  in  build- 
ing the  top  of  a  hay-stack,  (4045.) 
The  bevelled  bottoms  of  the  sheaves, 
acquired  by  standing  in  the  stook,  an.<wer 
the  slope  of  the  top  pretty  nearly.  The 
hearting  of  the  top  of  a  stack  should 
be  attended  to  particularly,  as  on  rain 
obtaining  admission  from  the  top  of  a 
stack  it  cannot  be  prevented  descending 
through  it^  entire  heart.  After  the  area 
of  the  top  has  contracted  to  a  space  on 
which  4  sheaves  only  can  stand  upright, 
they  are  so  placed  erect,  with  their  but-ends 
spread  a  little  out,  and  their  to'is  gathered 
in  so  as  to  complete  the  figure  of  the  cone. 
These  top  sheaves  are  held  m  their  posi- 
tion against  the  effects  of  wind,  by  means 
of  a  straw  rope  wound  round  them,  the*: 
ends  of  which  are  fastened  to  the  stack. 

462.9.  When  stacks  are  built  on  the 
ground,  stools  of  loose  straw  are  made  for 
them  to  stand  upon,  to  preserve  the  sheaves 
at  the  bottom  receiving  injury  from  the 
dampness  of  the  ground.  A  stool  for  a 
stack  is  formed  in  this  manner : — Stick  a 
fork  in  the  ground,  on  the  spot  where  the 
centre  of  the  stack  is  desired  to  stand,  as  «, 
fig.  419.    Put  aquantity  of  dry  straw  round 
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the  fork,  and  shake  it  up  with  a  fork  as 
the  litter  of  a  horse  in  a  stable  is  shaken, 
and  then  sjiread  it  out  in  equal  thickness 
over  the  area  the  stack  shall  occupy.  Then 
taking  a  long  fork  b,  with  the  radius  of  the 
stack  notched  upon  its  shaft,  embrace  the 
shaft  of  the  upright  fork  a  between  its 
prongs;  and  push  in  and  pull  out  with  the 
foot  the  straw,  so  as  in  walking  round  the 
circumference  of  the  stool  to  give  it  the  form 
of  a  circle,  «,  c,  d,  b,  having  a  diameter 
equal  to  twice  the  radius  notched  upon 
the  shaft  of  the  fork. 
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4630.  Sheaves  cut  with  the  sickle  hav- 
ing a  more  uniform  stubble  end  than  when 
mown  with  the  scythe,  are  more  easily 
built  into  a  stack,  and  give  it  a  more 
handsome  appearance  ;  but  being  close, 
exclude  the  external  air,  and  cannot  be  so 
soon  stacked.  A  stack  of  mown  sheaves 
is  rough  but  open,  and  can  be  put  up  in 
safety  in  a  state  of  dampness  which  would 
be  disastrous  to  shorn  sheaves.  \V  hen 
sheaves  are  mown  by  inexperienced  hands, 
a  considerable  quantity  of  grain  is  exposed 
on  the  outside  of  the  stack,  owing  to  the 
straws  having  been  irregularly  laid  in 
the  swath  and  into  the  sheaves ;  but  with 
dexterous  mowers  the  quantity  thus  ex- 
posed is  very  trifling,  and  will  only  hap- 
pen when  the  wind  has  blown  in  a  direc- 
tion contrary  to  that  in  which  the  crop 
has  been  partially  laid,  and  yet  not  suffi- 
ciently strong  to  turn  it  completely  back. 

4631.  A  rough  stack  of  mown  sheaves 
may  easily  be  niade  smooth,  and  free  from 
projecting  ears  of  grain,  which  need  not 
be  lost.  A  man  can  dress  a  stack  in  an 
hour  with  a  scythe-blade  fixetl  to  a  fork- 
shaft,  causing  the  shorn  heads  to  fail  on  a 
barn-sheet  spread  on  the  ground  to  receive 
them.  A  field- worker  should  assist  in  shift- 
ing the  sheet  round  the  stack,  emptying  it, 
and  carrying  it  from  stack  to  stack.  Such 
a  shaved  stack  is  represented  by  c,  fig. 
143. 

4632.  Seldom  is  leisure  found  to  thatch 
stacks  as  long  as  there  is  corn  to  carry  in, 
and  the  finer  the  weather  the  less  leisure 
presents  itself.  A  damp  day,  however, 
which  prevents  leading,  answers  very  well 
for  thatching,  as  the  thatch  straw  is  not 
the  worse  of  being  a  little  damp;  but  in 
heavy  rain  it  would  be  improper  to  thatch 
and  cover  up  so  many  wet  ends  of  sheaves 
as  the  top  of  a  stack  contains. 

4633.  The  materials  should  all  be  at 
hand  before  commencing  the  thatching  of 
stacks — drawn  bunches  of  straw,  coils  of 
straw-ropes,  ladders,  forks,  hand-rakes, 
and  graips.  To  get  on  with  the  business 
quickly,  a  man  and  two  assistants  are  re- 
quired for  each  stack — the  most  convenient 
and  thrifty  assistants  being  field- workers, 
who  fetch  straw  and  ropes  when  wanted, 
supply  the  thatcher  with  straw,  and  tie 
the  euds  of  the  ropes. 


4634.  The  thatching  of  a  stack  is  done 
in  this  manner —  I  shall  first  describe  the 
lozenge-shaped  thatching,  as  being  the 
most  common  :  On  the  thatcher  ascending 
to  the  top  of  the  stack  by  means  of  a  lad- 
der, which  is  immediately  after  taken 
away  by  an  assistant,  a  bunch  or  two  of 
drawn  straw,  fig  416,  are  forked  up  to 
jiim  by  one  of  his  assistants,  a  field- 
worker,  which  he  keeps  beside  him  behind 
a  graip,  stuck  into  the  top  of  the  stack,  as 
noticed  in  covering  the  hay-slack,  (404.9.) 
The  straw  is  first  laid  upon  the  eave,  be- 
yond which  it  projects  a  few  inches,  and 
then  in  an  overlapping  manner  upwards  to 
the  top.  Where  a  but-end  of  a  sheaf  pro- 
jects, it  should  be  beaten  in,  and  where  a 
hollow  occurs,  a  but-end  of  a  sheaf  should 
be  drawn  out,  or  filled  up  with  a  little  ad- 
ditional straw.  In  this  manner  the  straw 
is  evenly  laid  all  round  the  top  of  the 
stack,  to  the  spot  where  the  thatcher  be- 
gan. Supposing  he  has  thus  put  the 
covering  on  the  top  of  the  stack,  fig.  420, 

Fig.  420. 


THE  LOZENGE  MODE  OF  ROPING  THE   COVERING  OF 
A  CORN-STACK. 

all  round  to  the  line  from  a  to  b,  before 
closing  up  which  he  makes  the  top  <7,  con- 
sisting of  a  small  bundle  of  well-drawn 
long  straw,  tied  firmly  at  one  end  with  a 
piece  of  cord;  the  tied  end  is  cut  square 
with  a  knife,  as  shown  at  a  ;  and  the  loose 
end  is  spread  upon  the  covering,  and  forms 
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the  finisliing  to  it.    To  secure  tliis  top  in 
its  place,  a  straw-rope  is  thrown  down  by 
the  thatcher  from  a  to  d,  the  end  of  which 
his  assistant  on  the  ground  fastens  to  the 
side  of  the  stack,  as  far  up  as  she  can  con- 
venieTitly  tie  it.     After  passing  the  other 
end  of  the  same   rope  round  the  top,  he 
throws    it  down   in    the    same   direction, 
where  it  is  also  fastened  to  the  stack.     In 
like  manner  he   throws    down   both   the 
ends  of  a  rope  from  a  to  c,  and  they  are 
also     fastened    by    the    assistant.       The 
returning  parts  of  these  two  ropes  are  seen 
at  e  and/.     Having  thus  secured  the  top, 
the  thatcher  closes  in  the  covering  from  a 
to  b,  where  the  ladder  is  placed  to  let  him 
down.     Taking  a  longer  ladder  to  c,  he 
inclines  its  upper  part  nearly  parallel  to  the 
covering  of  the  stack,  and  secures  its  lower 
end   from  slipping  outwards   by   a  graip 
thrust  against  it  into  the  ground.    He  then 
mounts  and  stands  upon  the  ladder  at  a  re- 
quisite height  above  the  eave  c,  where  he 
receives  a  number  of  coils  of  ropes,  fig.  415, 
from  his  assistant,  which  he  keeps  before 
him    between    the    steps   of  the   ladder. 
To  give  the   thatch-straw  smoothness,  it 
should  be  stroked  down  with  a  long  supple 
rod  of  willow,  before  the  ropes  are  succes- 
sively   put    on.       Holding    on    by    the 
loosene<l  end  of  a  coil  of  rope,  he  throws 
the  coil  from  where  he  stands  on  the  lad- 
der above  c  down  towards  the  direction  of 
d  to  the  right  of  the  top  «,  to  his  assistant, 
who,  taking   it    in    the  hand,  allows  the 
thatcher   to    coil    it   up   again   upon    his 
hand,    without    ruffling    the    covering  of 
the  stack,  till  as  much  of  it  is  left  as  to 
allow  her  to  fasten  it  to  the  side  of  the 
stack,  while  the  thatcher  adjusts  its  posi- 
tion   parallel    to   the    rope    he    formerly 
placed  round  the  top  a,  and  the  round  of 
which    is  seen  at  e.     The   thatcher  then 
throws  the  newly  coiled  end  in  the  same 
direction  of  d,  to  the  left  of  the  top  «, 
where,  on  his  assistant  taking  hold  of  its 
end,  he  retains  the  rope  in  his  hands  by 
the  double,  and  adjusts  it  in  its  position 
parallel  with  the  former  rope  round  <r,  and 
keeps  it  there    till    the  assistant  pulls  it 
tightly   down,   and  makes   it  fast  to  the 
stack  like  the  other  end.     The  return  of 
this  last   roi)e  is  seen  at  ff.     The  reason 
that  tlie  thatcher  is  obliged  to  throw  down 
the  rope   at   first   coiled,   and  to  coil  up 
again  the  second  end  before  it  is  thrown 
down,  is,  because,  were  the  ends  of  the 


straw-ropes  not  in  a  coiled  state,  they  could 
not  be  thrown  down  by  the  thatcher  within 
reach  of  the  assistant.  Thus  the  thatcher 
puts  on  every  rope  parallel  to  each  other 
below  q,  till  the  last  one  on  that  side 
has  reached  h.  To  give  the  lopes  a 
closer  seat,  they  should  each  receive  a 
tap  here  and  there  with  a  fork,  from  the 
thatcher,  whilst  the  assistant  is  pidling 
the  last  end  tight.  He  then  takes  the 
ladder  to  d,  and  placing  and  fastening  it 
there,  as  he  did  at  c,  he  puts  on  every 
rope  parallel  to  each  other  below  /",  till 
they  reach  the  last  one,  i.  Ropes  tlius 
placed  parallel  from  opposite  sides  of  the 
top  of  a  stack  cross  each  other  in  the 
diamond  or  lozenge-shape  represented  in 
fig.  420.  On  a  stack  15  feet  diame- 
ter at  the  base,  16  feet  diameter  at  the 
eave,  12  feet  high  in  the  leg,  and  6^  feet 
high  in  the  top,  10  ropes  on  each  side  are 
quite  sufficient  to  secure  the  thatch. 

4635.  The  ends  of  the  ropes  are  fastened 
to  the  stack  by  pulling  a  small  handful  of 
straw  from  a  sheaf  a  little  out  of  the  stack, 
and  winding  part  of  the  rope  round  it  ; 
and  the  ball  thus  formed  is  pushed  through 
between  the  rope  and  the  stack,  whicii 
keeps  the  rope  as  tight  as  would  a  knot. 

4630.  Windy  gusty  weather  is  very 
unfavourable  for  the  thatching  of  stacks, 
the  thatching  being  ruffled  up  by  every 

gust. 

4G37.  Another  method  of  roping  the 
thatching  of  a  stack  is  shown  in  fig.  421. 

Fi?.  4-21. 


THE  NET-MESH  MODE  OF  ROPING  THE  COVERING  OF 
A  CORN-STACK. 

The  straw  is  put  on  in  precisely  the  same 
manner  as  described  for  fig.  420.  The 
ropes  are  then  all  crossed  over  the  crown 
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of  the  stack,  and  are  so  arranged  as  to 
subdivide  tlie  top  into  equal  similar  trian- 
gles, as  (/  a  c,  c  a  d,  and  their  ends  are 
fastened  into  the  side  of  the  stack.     The 
ropes,  at  their  crossing  over  the  top,  are 
fastened  together  by  a  rope,  which  is  tied 
above  them,  and  cut  oiF  in  the  form  of  a 
rosette,  as  at  a.  The  ropes  which  cross  these 
are  either  put  on  spirally  from  the  top  a, 
till  they  terminate  ate?,  as  represented  in  the 
figure,  and  to  which  form  it  is  well  adapted, 
as  every  turu  round  the  perpendicular  rope 
brings  the  horizontal  one  to  a  lower  level; 
or   separate   ropes   are  put  on  in  bands, 
parallel  to  the  eave,  and  twisted  round  each 
crown-rope,  at  equal  intervals  of  space, 
from  the  top  a  to  the  eave-rope  ef.    This 
mode  of  roping  requires  fully  more  ropes 
than  the  last  method,  though  the  crown- 
ropes  may  be  fewer  in  number  than  shown 
by  a  b,  a  c,  and  a  d;  but  it  perfectly  se- 
cures   the    thatch    against    any    force   of 
wind,  and  is  therefore  well  adapted  for 
exposed  situations.    It  is  not  unfrequeutly 
to  be  seen  in  the  Highlands  of  Scotland, 
and  in  other  northern  counties. 

4638.  Another  mode  of  roping  the 
covering  of  a  stack  is  applicable  to  all 
stacks  whose  eave  is  formed  of  a  row  of 
sheaves  projecting  beyond  their  bodies. 
It  is  sliown  in  fig.  422,  and  was  once  in 
Fig.  422. 


THE  BORDER  METHOD  OP  COVERING  AND  ROPING  A 
CORN-STACK. 

common  use  in  Berwickshire,  but  now 
seems  confined  to  Northumberland.  The 
first  thing  done,  is  to  put  a  strong  eave- 
rope  round  the  stack,  below  the  projecting 
row  of  sheaves  from  a  to  b.  The  straw  is 
then  put  on  in  a  similar  manner  to  that 
last  described,  but  rather  tiiicker,  and  it 
is  made  to  project  farther  down  than  the 
line  of  the  eave-rope.  The  tops  of  the 
finishing  slieaves  of  the  stack  are  pressed 
down,   and  a  somewhat  large  hard  bundle 
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of  short  straw  is   placed   upon  them,  to 
serve  as  a  cushion  for  the  ropes   to  rest 
upon,  and  which  is  put  into  its  place  after 
most  of  the  covering  has  been  laid  on. 
The  thatcher  then  perches  himself  upon 
the  top  of  this  hard  bundle,  where  he  re- 
ceives the  ropes  as  they  are  wanted,  on 
the  prongs  of  a  long  fork,  on  being  thrown 
up  to  him.     Some  dexterity  is   required 
to  throw  a  coil  of  straw-rope  fig.  415,  to 
the  top  of  a  stack.     The  best  position  to 
do  it  is  to  stand  as  far  from   the  stack 
as  to  see  the   thatcher  entirely  clear  of 
its    head ;   and   then,   taking   a    coil    by 
the  small   end,  pitch   it  upwards  with  a 
full  swing  of    the    arm,  parallel    to    the 
covering     of     the     stack,     towards    the 
thatcher's  feet,  and  lie  will  catch  it  firmly 
on  tiie  prongs  of  the    fork;    if  aimed  at 
a  higlier  level  or  to  either  side,  the    fork 
will    be  almost  certain  of  missing  it,  the 
critical  position  of  the  thatcher  not  allow- 
ing him  the  freedom  of  his  body,  and  only 
his  arms.     He  thus  receives  a  number  of 
coils,  and  ])laces  them  at  his  ket.     Un- 
coiling the  lialf  of  a  rope,  by  coiling  it  on 
his  right  hand,    the  thatcher  throws  the 
hand-coil  over  the  eave  tohis  assistant,  who 
holds  on  by  that  end  while  he  throws  the 
other  coiled  half  down  in  exactly  the  oppo- 
site direction,  across  the  top  of  "the  stack, 
to   the  other  assistant,  who  lays  hold    ot 
its   end  :    then    both    assistants   pull  the 
ends  of  tiie   rope,  the  thatcher  tapi)ing  it 
firmly   with   the  fork,  and  tiie  ends   are 
fastened  to  the  opposite  sides  of  the  stack. 
One  assistant  may  suffice,  by  tying  first 
one  end  of  the  rope,  and  then  the  nther; 
but  with  two  assistants  the  roping  is  not 
only  comlucted  with  greater  celerity,  but 
much  more  firmly.     Thus  rope  after  rope 
is  thrown,  at  equal  intervals  of  sjjace,    to 
the  number  of  30,  from  c  to  </,  e,  /,  be- 
fore the  top  of  the  stack    is   sufficiently 
rojieil.     The  ropes,  where  they  cross  at  the 
top,  are  tied  together  with  a  piece  of  straw- 
rope,  to  prevent  their  slipping  oflT.  A  lailder 
is  placed  upon  the  thatching,  down  which 
the  thatcher  then  descends  to  the  ground. 

4639.  Another  method  of  thatching 
stacks,  most  common  in  England,  is  the 
insertion  of  handfuls  of  well-drawn  wheat 
straw  into  the  bnts  of  the  sheaves  on 
the  top  of  the  stack,  and  which  are  kept 
down  with  stobs  of  willows,  or  sewed  on 
with  tarred  twine,  being  in  imitation  ot 
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the  thatching  of  cottages.  In  this  method 
no  straw  ropes  are  used  ;  and,  finished  by 
a  dexterous  thatclier,  it  gives  the  stacks 
a  remarkably  neat  and  permanent  appear- 
ance. I  am  uot  sure  that  this  method 
would  resist  the  force  of  much  windy 
weather,  though  its  smooth  surface  would 
detain  the  snow  upon  the  tops  of  the 
stack  a  much  less  time  than  any  of  the 
ropings  described  above. 

4640.  It  is  seldom  that  the  thatching  of 
a  stack  is  finished  when  the  straw  and 
ropes  are  first  put  on  ;  the  object  of 
thatching  being  first  to  place,  in  the 
shortest  time,  as  many  stacks  as  possible 
beyond  danger  from  rain  ;  so  that  most  of 
them  are  covered  to  a  safe  state,  and  the 
finishing  is  left  till  more  leisure  is  found, 
and  until  the  stacks  subside  to  their  full- 
est degree.  Stacks  to  be  early  thrashed, 
such  as  those  of  barley,  seldom  receive 
finishing  at  all ;  and  many  farmers  only 
finish  the  outside  rows  of  stacks,  and  some 
particularly  so  only  if  conspicuously  seen 
from  a  public  road.  It  is  a  mark  of 
slovenly  management  to  leave  stacks  un- 
finished in  the  thatching,  and  in  windy 
weather  unfinished  stacks  are  liable  to  be 
stripped  of  their  thatching  altogether.  It 
is  excusable  to  leave  a  few  of  the  stacks  to 
be  earliest  thrashed  unfinished  in  the 
thatching;  andfor  the  same  reason  they  may 
safely  be  built  on  stools  instead  of  statliels. 
But  finishing  should  be  the  rule,  and  it  is 
inexcusable  to  neglect  it  when  both  wea- 
ther and  time  permit  it  to  be  done. 

4641.  The  finishing  of  the  thatching  in 
fig.  420  is  done  in  this  manner  : — A  ro[)e 
is  spun  long  and  strong  jenough  to  go 
round  the  stack  at  the  eave,  from  /-:  to  l. 
Wherever  two  ropes  from  opposite  direc- 
tions cross  the  eave-rope,  they  are  passed 
round  it,  and,  on  being  cut  short  with  a 
knife,  are  fastened  to  the  stack  in  the 
manner  described  in  (4635.)  After  all 
the  ends  of  the  20  ropes  are  thus  fastened 
to  the  stack,  the  projecting  part  of  the 
thatch  at  the  eave  is  cut  with  a  knife  all 
round  the  stack,  to  the  effect  shown  along 
d,  b,  c.  Of  all  the  modes  of  thatching,  I 
see  none  more  eflicient  and  better  looking 
than  the  lozenge  shaped. 

4642.  The  mode  of  finishing  the  thatch- 
ing of  fig.  421  is   this: — Au  eave-rope, 


e  /,  is  first  put  round  the  stack.  The 
crown-ropes  a  6,  a  c^  a  d,  are  passed  at 
each  end  round  the  eave-rope  e/^  and  are 
fastened  to  the  stack  immediately  under 
the  straw  projecting  from  the  eave  in  the 
manner  described  in  (463.5.)  The  pro- 
jecting straw  at  the  eave  is  cut  short  with 
a  knife,  in  the  fashion  shown  from  b  to  d. 

4643.  The  difficult  part  of  roping,  in  fig. 
422  is  in  finishing  the  eave,  which,  if  well 
done,  looks  remarkably  neat ;  but,  if  other- 
wise, has  a  very  slovenly  appearance.  The 
eave  is  finished  in  this  way  : — The  eave- 
ro])e  having  been  already  put  up,  the  ends 
of  the  ropes  are  loosened  from  the  stack, 
and  passed  froni  below  between  the  eave- 
rope  and  the  stack,  and,  on  being  brought 
upwards,  are  passed  behind  the  ropes 
themselves,  about  8  or  9  inches  above  the 
eave-rope  The  end  of  the  first  rope,  sup- 
pose c  d,  being  thus  fastened,  the  part  of 
the  thatch  straw  which  projects  beyond 
the  eave  is  brought  horizontally  along 
its  face  ;  and  the  second  rope  c  e,  on  being 
loosened  from  the  stack,  is  placed  over  the 
horizontal  straw,  before  being  passed  below 
the  eave-rope,  and  then  brought  upwards 
and  passed  behind  itself,  as  the  first  rope 
was.  The  end  of  the  first  rope,  and  that 
of  the  second,  as  also  the  projecting 
thatch  straw,  are  tlien  i)laced  horizontally 
along  the  face  of  the  eave;  and  the  third 
ropec/,  loosened  from  the  stack,  is  jdaced 
over  these,  and  also  passed  below  the 
eave-rope  and  brought  u]i  and  passed 
behind  itself  like  the  two  preceding  ropes ; 
and  thus  every  rope  all  the  way  round 
the  stack,  at  both  ends  of  the  30  ropes,  are 
treated.  In  carrying  the  ends  of  the 
ropes  round  the  eave,  they  terminate  suc- 
cessively till  their  length  is  exhausted  ; 
and  it  will  be  observed  that,  while  the 
end  of  one  ro[ie  fails  to  go  beyond  its 
length,  the  end  of  another  one  is  gained, 
so  that  the  band  of  ropes  along  the  face  of 
the  cave  remains  of  the  same  breadth 
round  tiie  stack.  When  ropes  are  so  long 
as  to  become  cuinl)rous,  they  are  broken 
ofi".  The  lust  finish  is  made  hy  bringing 
the  ends  of  the  2  or  3  last  ropes  along  the 
face  of  the  eave,  behind  the  2  or  3  first 
ropes,  wliere  the  finishing  commenced.  The 
stretch  of  the  ropes  between  tlie  eave  and 
top  are  prevented  from  being  siiaken  with 
the  wind  by  4  or  8  ropes  being  put  on, 
as  a  h  b,  and  t  X;  and  i  g  are,  and  which  in 
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fact  quarter  the  top  of  the  stack,  on  their 
ends  being  fastened  to  the  eave-rope. 

4644.  Of  the  cereal  grains,  barley  is 
most  liable  to  heat  in  the  stack,  partly 
owing  to  the  soft  and  moist  quality  of  the 
straw,  and  partly  because  clover  is  always 
mixed  with  it ;  on  which  accounts,  it  is 
advisable,  in  most  seasons,  to  make  barley 
stacks  smaller  than  the  others,  both  in  dia- 
meter and  height,  and  to  build  them  upon 
bosses.  Much  care  should  be  bestowed  on 
building  barley  stacks  to  heart  them  pro- 
perly, which  is  the  best  expedient  to  pre- 
vent heating.  The  least  heat  spoils  bar- 
ley for  malting,  and  it  should  be  remem- 
bered that  malting  barley  always  fetches 
the  highest  price  in  the  market.  Besides 
injuring  the  grain,  heating  compresses 
barley  straw  very  firmly,  and  soon  rots 
it.  When  a  single  stack  only  is  seen  to 
heat,  it  may  be  instantly  carried  into  the 
barn  and  thrashed,  the  ventilation  attend- 
ing which  will  cool  both  grain  and  straw; 
but  when  a  number  show  symptoms  of 
leaning  to  one  side,  about  24  hours  after 
being  built,  or  exhibit  a  depression  in  the 
top,  a  little  above  tlie  eave,  you  may  sus- 
pect heating  not  only  to  have  commenced, 
but  to  have  proceeded  to  a  serious  de- 
gree. Incipient  symptoms  of  heating 
are  when  moisture  is  observed  on  any  part 
of  the  top  of  a  stack  early  in  the  morning — 
delicately  indicated  on  cobwebs — before 
the  sun  has  evaporated  it,  or  when 
heated  air  is  felt,  or  steam  is  seen  to  rise. 
Heated  barley  lubricates  the  thrashing- 
machine  with  a  gummy  matter. 

4645.  Oats  are  less  apt  to  heat  than 
barley,  though  their  heating  is  stronger. 
If  the  least  sap  remains  in  the  joints  of 
the  straw,  oats  will  be  sure  to  heat  in  the 
stack.  Heating  gives  to  oat  straw  and 
grain  a  reddish  tinge,  and  renders  the 
straw  quite  unfit  for  fodder,  and  the  grain 
bitter  and  unpalatable,  both  to  horses  as 
corn,  and  to  people  as  meal. 

4646.  Wheat  seldom  heats,  but,  when 
it  does,  the  heat  is  most  violent.  I  never 
saw  stacks  of  wheat  heated  but  once, 
when  they  were  foolishly  led  into  the 
stackyard  the  day  after  being  reaped.  I 
cast  down  one  of  those  heated  wheat 
stacks,  and  such  was  the  intensity  of  the 
heat  that  I  was  frequently  obliged  to  come 


down    to    the   ground   to    cool    my  feet. 
Heated  wheat  is  bitter  to  the  taste,  (1859.) 

4647.  Partial  heating  is  induced  in 
the  compressed  part  where  stacks  lean 
over  soon  after  being  built.  To  prevent  a 
stack  leaning  to  one  side,  props,  made  of 
the  weedings  of  plantations,  should  be 
loosely  set  around  it,  to  guide  its  subsi- 
dence, especially  if  it  has  been  rapidly 
built ;  but  in  using  props,  the  caution  is 
requisite,  that,  if  one  is  pushed  harder  in 
than  the  others,  it  will  cause  the  stack  to 
swerve  from  it.  Some  stacks  begin  to 
sway  the  moment  their  top  is  finished,  when 
props  should  be  immediately  set  to  keep 
them  upright. 

4648.  To  push  a  prop  firmly  into  a 
stack  requires  the  strength  of  two  men, 
one  to  pull  backwards  between  the  stack 
and  the  prop,  with  both  hands  clasped 
upon  the  outside  of  the  prop,  the  other  to 
push  forward  with  the  shoulder  planted 
against  the  outside  of  the  prop,  immedi- 
ately below  the  other  man's  hands. 

4649.  As  a  safeguard  against  heating, 
a  structure  of  wood  is  erected,  around  and 
upon  which  the  stack  is  built.  These 
structures  are  in  Scotland  named  bosses, 
which  signify  hollows;  and  the  object  of 
using  them  is  to  occupy  the  space  which 
would  otherwise  be  filled  with  the  collected 
heads  of  the  sheaves  of  corn,  with  a  void 
into  which  air  shall  be  conducted  from 
the  exterior  of  the  stack.  When  stacks  are 
built  on  bosses  erected  onstatliels,  fig.  132, 
the  air  finds  ingress  into  them  through  the 
frame-work  of  the  statliel;  but  when  built 
upon  the  ground,  a  conduit,  in  the  form  of 
a  tressle,  is  formed  of  wood-work,  by  which 
the  air  is  led  into  the  interior  of  the 
stack.  When  such  tressles  are  placed  at 
both  sides  of  a  boss,  a  ventilation  is  main- 
tained through  the  body  of  the  stack. 

4650.  The  most  common  form  of  boso 
is  a  three-sided  pyramid,  formed  of  three 
small  trees,  weedings  of  a  plantation,  of 
larch  or  Scots  fir,  tied  together  at  the 
smaller  ends,  and  the  thicker  ends  placed 
at  equal  distances  uj)on  the  stathel  or  the 
ground.  Fig.  423  represents  one  of  these 
common  bosses,  where  the  three  trees  are 
tied  together  at  the  top,  at  a,  standing 
about     8     feet    in     height    and    3    feet 
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asunder  from    each   other;    and  b  b   are 

fillets  of  wood  nailed  on  the  trees,  for  the 

Fig.  423. 


A  PYRAMIDAL  BOSS  AND  TRESSLE. 

purpose  both  of  retaining  them  in  the 
pyramidal  form,  and  of  preventing  the 
sheaves  falling  into  the  interior  of  the 
boss.  A  tressle  c,  about  2  feet  high,  is 
]>laced  on  one  side  to  conduct  the  air  into 
tlie  boss.  The  inconvenience  of  this  form 
of  boss  is,  that,  as  the  stack  subsides, 
the  sharp  apex  a  penetrates  througli  the 
sheaves  lying  above  it,  and,  in  thus  dis- 
turbing their  arrangement,  disfigures  the 
form  of  the  upper  part  of  the  stack. 

4651.  Fig.  424  represents  a  form  of  boss 


Fig.  424. 


which  I  prefer  to 
this.  It  consists  of 
3  stems  of  trees, — 
of  weedings  —  7 
feet  long,  held  to- 
gether in  the  form 
of  a  prism,  whose 
side  is  3  feet  in 
width,  by  fillets  of 
wood  of  that  length 
being  nailed  to 
them.  The  prism 
is  set  on  end,  and 
on  a  stathel  only 
requires  to  be  nail- 
ed to  it  at  the  bot- 
tom ;  but  as  a  far- 
A  PRISMATIC  BOSS.  tlicr  nieaus  of  sta- 
bility,a8pur  from  each  tree  should  be  nailed 
to  the  stathel  within  the  prism.     On  the 


ground  it  requires  two  tresslea  as  well 
as  the  other  sort  of  boss,  to  complete 
the  ventilation  of  the  air  within  the  stack. 
This  has  the  advantage  over  the  other 
kind,  of  supporting  the  top  of  the  stack 
evenly,  when  it  subsides  upon  the  upper 
end  of  the  prism,  relieving  the  body  of  the 
stack  of  the  weight  of  its  top. 

4652.  Other  means  than  a  boss  are 
employed  to  form  a  hollow  in  the  heart 
of  a  stack,  by  setting  the  upright  sheaves 
which  form  the  foundation  of  the  stack, 
around  a  long  cylindrical  bundle  of  straw, 
firmly  wound  with  straw-rope ;  and  as 
the  stack  rises  in  height,  the  bundle  is 
drawn  up  through  its  centre  to  the  top 
where  it  is  removed,  leaving  a  hole  through 
the  height  of  the  stack.  This  hole  creates 
a  current  of  air  through  the  stack,  allow- 
ing the  heated  air  to  escape,  while  the 
cool  air  enters  from  below  by  means  of  a 
tressle,  or  stathel. 

4653.  In  wet  weather  corn  is  built  in 
small  stacks  even  in  the  stackyard;  and 
should  the  weather  prove  settled  wet,  a 
dry  moment  should  be  seized  to  put  2  or 
3  stooks  into  what  are  called  hand-huts 
in  the  field,  that  is,  small  stacks  built  by 
hand,  by  a  person  standing  on  the  ground. 
Sometimes  corn  is  built  on  a  headridge  of 
the  field,  instead  of  being  carried  to  the 
stackyard,  as  the  same  strength  of  men 
and  horses  will  stack  more  corn  there  in 
a  single  fine  day,  than  when  it  is  carried  to 
the  stackyard;  and  the  stacks  derive  more 
benefit  from  the  air  in  the  field  than  in 
the  yard.  Such  stacks  are  also  thatched 
in  the  field,  and  carried  to  the  thrassiiing- 
machine  during  the  winter.  It  is  not  an 
uncommon  practice  of  some  farmers  to 
build  a  portion  of  their  crop  in  the  field 
every  year;  but  the  practice  is  not  com- 
mendable in  ordinary  circumstances,  as, 
besides  the  trouble  and  waste  created  in 
carrying  straw  for  thatch  to  the  field,  much 
confusion  and  loss  are  experienced  in  car- 
rying the  corn  to  the  steading  in  winter, 
when  some  of  it  cannot  fail  to  bo  shaken 
out  of  the  sheaves,  and  when  the  stacks 
wanted  cannot,  perhaps,  be  hrouglit  in 
for  a  tract  of  bad  weather,  or  through  deep 
snow.  A  scheme  may  be  justifiable  under 
peculiar  circumstances  which  would  be 
wrong  in  ordinary  practice,  and  the  build- 
ing of  stacks  in  the  field  is  one  of  them. 
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4654.  The  bundles  of  pease  are  turned 
in  the  field  till  they  are  win,  and  they 
become  smaller  by  being  tied  with  a  wisp 
of  their  own  straw.  Pease  strasv  is  very 
apt  to  compress  in  the  stack,  and  to  heat, 
and  should  therefore  be  built  with  bosses, 
either  in  round  stacks  or  oblong  ones,  like 
a  haystack.  The  largest  stack  I  ever  saw 
was  one  of  pease,  at  Beauchanip  in  Forfar- 
shire, which  was  150  yards  in  length; 
a  tressle,  under  which  a  person  could 
have  walked  upright,  was  erected  through 
the  entire  length  of  the  stack.  When 
pease  become  very  dry  in  the  field  before 
they  are  led,  the  pods  are  apt  to  open  and 
spill  the  corn,  particularly  in  snnuy  wea- 
ther ;  and  to  avoid  snch  a  loss,  tiie  crop  is 
usually  brought  quickly  into  the  stack- 
yard, and  built  on  bosses. 

4655.  Beans  are  a  long  time  of  winning 
in  the  field  in  calm  weather.  As  it  is 
desirable  to  have  the  land  they  grow  on 
ploughed  up  for  wheat,  they  are  not  unfre- 
quently  carried  to  a  lea-field  and  stooked 
upon  it,  till  ready  to  be  stacked.  Being 
hard  and  open  in  the  straw,  they  keep 
pretty  well  in  small  stacks,  though  not 
quite  win;  and  the  risk  of  keeping  is  worth 
running  in  dry  weather  after  much  rain, 
when  the  pods  are  very  apt  to  burst  and 
spill  the  corn  on  the  ground.  In  building 
both  pease  and  bean  stacks,  the  sheaves 
are  laid  down  with  their  corn  end  inwards, 
and  tramped  with  the  feet ;  and  the 
stacks  receive  but  little  trimming,  the 
pease  none  at  all,  the  beans  with  the 
back  of  a  shovel,  fig.  83. 

4656.  The  thatching  of  pease  and  bean 
stacks  is  conducted  in  the  same  manner 
as  described  for  those  of  grain ;  but  less 
pains  are  bestowed  in  finishing  them  off. 
As,  however  a  good  deal  of  corn  is  ex- 
posed on  the  outside  of  both  pease  and 
bean  stacks,  the  thatching  is  not  unfre- 
quently  brought  down  their  legs,  and  kept 
on  with  straw-ropes. 

4657-  I  vvould  advise  you  not  to  imitate 
the  practice  of  those  farmers,  who,  because 
gratified  to  have  their  crops  safe  in  the 
stackyard,  seem  regardless  of  the  state  in 
which  the  stackyard  itself  is  left,  after  all 
the  operations  connected  with  the  leading 


in  of  the  corn,  and  with  the  thatching  of 
the  stacks,  are  finished.  It  is  left  for  a 
long  time  littered  with  the  refuse  of  the 
thatching  straw,  which,  when  it  becomes 
wetted  with  rain,  is  not  only  useless  as 
litter  elsewhere,  but  soon  heats,  and  causes 
an  unpleasant  odour  around  the  stacks. 
The  spare  straw  should  be  removed,  after 
it  is  of  no  use  in  the  stackyard — that  to 
the  straw-barn  which  is  drawn  and 
bundled,  and  that  to  the  sheds  of  the  hara- 
mels  which  is  loose,  to  be  ready  as  litter 
for  the  cattle  which  will  soon  occupy 
them  for  tlieir  winter  quarters.  The 
ground  should  then  be  raked  clean.  After 
this  cleaning,  the  air  will  become  sweet, 
the  stacks  have  free  circulation  of  it 
amongst  them,  and  the  poultry  will  have 
the  opportunity  to  pick  up  every  particle 
of  grain  that  may  have  fallen  upon  the 
ground.  After  such  a  necessary  act  of 
cleanliness  is  done,  the  stackyard  gate 
should  be  closed,  which  brings  the  labours 
connected  with  the  ingathering  of  the  crop 
to  a  termination. 


4658.  Where  rough  grass  grows  on  a  farm, 
such  as  on  a  bog  which  is  partially  dry  in  sum- 
mer, I  would  suggest  its  being  mown  and 
sheafed,  for  covering  stacks.  A  day  or  two  spent 
in  mowing  such  grass,  after  the  harvest  is  over, 
are  well  spent,  even  at  the  rate  of  wages  and 
food  of  ordinary  harvest-work.  Not  only  does 
such  vegetable  materials  save  the  drawing  of 
clean  straw  when  it  is  scarce,  but  of  itself  forms 
good  covering  for  stacks  which  are  soon  to  be 
thrashed;  and  by  the  time  it  has  served  the  pur- 
pose of  thatch,  it  becomes  dry  enough  to  litter 
courts.  Bog-reeds,  Arundo  phragmites,  might 
be  used  in  the  same  way,  where  they  do  not  find 
a  profitable  market  as  thatch  for  cottages. 
Every  year  I  caused  a  large  quantity  of  such 
materials  to  be  mown,  immediately  after  the 
reaping  of  the  harvest  was  finished.  The  reapers 
enjoyed  the  work  as  a  sport  and  relaxation  on 
the  winding  up  of  the  harvest,  and  the  produce  of 
tlieir  work  added  many  tons  to  the  manure  heap. 

4659.  "  The  soil  of  the  great  Nankin  cotton 
country,"  says  Mr  Fortune,  "is  not  only  remark- 
ably fertile,  but  agriculture  seems  more  advanced, 
and  bears  a  greater  resemblance  to  what  it  is  at 
home,  than  in  any  part  of  China  I  have  seen. 
One  here  meets  with  a  farmyard  containing 
stacks  regularly  built  up  and  thatched,  in  the 
same  form  and  manner  as  we  find  them  in  Eng- 
land; the  land,  too,  is  ridged  and  furrowed  in  the 
same  way ;  and  were  it  not  for  the  plantations  of 
bamboo,  and  the  long  tails  and  general  costume 
of  the  natives,  a  man  might  almost  imagine  him- 
self on  the  banks  of  the  Thames."  * 


Fortune's  Wanderings  in  China,  p.  126. 
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ON  REAPING  BUCKWHEAT. 

4660.  The  buckwheat  is  a  phmt  re- 
markably dependent  on  the  weather.  It 
requires  dry  weather  immediately  after 
being  sown,  and  it  springs  up  during  the 
time  of  greatest  drought.  But  alter  put- 
ting forth  its  third  leaf,  it  requires  rain  for 
the  develo})ment  of  its  flowers.  During 
the  long  time  it  continues  in  flower  it  re- 
quires alternate  rain  and  sunshine,  to  enable 
the  flower  to  set.  The  flower  drops  ofl'  in 
thunderstorms,  and  they  wither  in  violent 
easterly  winds.  After  flowering,  the  plant 
again  requires  dry  weather  to  bring  the 
seed  to  maturity. 

4661.  "Tlie  ripening  of  the  grain  is 
very  unequal,  "  says  Thaer,  "for  the  plant 
is  continually  flowering  and  setting.  We 
must  therefore  cut  it  at  the  time  the 
greatest  quantity  of  grain  is  ripe.  It 
sometimes  happens  that  the  first  flowers 
do  not  set,  or  that  they  produce  nothing 
but  barren  seeds,  destitute  of  farina,  while 
those  which  come  out  later  yield  better 
seed.  But  ti)e  grain  will  ripen,  and  even 
the  flowers  set,  while  the  crop  is  lying  ou 
the  groimd  after  cutting,  especially  if  rain 
fall.  Tiiis  occurrence  is  therefore  con- 
sidered favourable.''  * 

4662.  In  the  south  of  England  a  con- 
"■siderable  period  of  both  hot  and  dry  weather 

is  necessary  in  autumn  to  harvest  it.  It 
may  be  reaped  with  the  sickle  or  with  the 
scythe,  or  it  may  be  pulled  up  by  the  roots 
— which  last  method  is  recommended  by 
some,  .IS  less  likely  to  shed  the  seed  wiien 
fully  ripe.  In  dry  weather  it  should  be 
reaped  early  in  the  morning,  or  late  in  the 
evening  when  the  dew  is  upon  it, and  should 
not  he  moved  too  much  in  the  day.  It  may 
be  tied  up  in  sheaves,  or  made  into  bundles 
like  pease;  but,  in  either  way,  it  should 
be  protected  from  birds,  which  are  very 
fond  of  the  seed. 

4G63.  Owing  to  the  thick  knotty  stems 
of  the  straw,  the  green  state  in  which  it  is 
cut,  and  the  late  period  it  comes  to  har- 
vest, a  succession  of  fourteen  or  fifteen 
fine  days  are  requisite  to  dry  it  sufficiently 


for  stacking.  It  requires  turning  and 
moving  several  times,  in  preparing  it  for 
the  stack  ;  and  these  should  be  done  gently 
and  in  tlie  dew,  to  disturb  the  seed  as 
little  as  possible,  as  many  of  them  will 
be  lost,  although  tlie  plant  does  not 
easily  spoil  when  lying  ou  the  ground. 
To  allow  it  to  be  early  carried,  it  should 
be  built  in  small  stacks  with  bosses, 
(4651.) 

4664.  A  considerable  diversity  of 
opinion  exists  as  to  the  producti^'eness 
of  buckwheat — Thaer  considering  20 
bushels  an  acre  an  extraordinary  crop 
very  rarely  to  be  obtained;  while  Mr 
Hewitt  Davis  says  that  he  has  reaped  70 
quarters  from  12  acres,  which  is  rather 
more  than  46  bushels  an  acre.t 

466.5.  The  straw  of  buckwheat  makes 
excellent  fodder  for  cattle,  as  long  as  it 
is  fresh  ;  and  the  green  plant,  when  raised 
with  manure,  afl"ords  such  a  forage  in 
summer  as  causes  a  great  increase  of 
milk  in  cows,  but  it  produces  a  stupifying 
eflect  on  them.  The  green  plant  is  also 
a  valuable  manure  for  wheat. 

4666.  No  grain  seems  so  eagerly  eaten 
by  poultry,  or  makes  them  lay  eggs  so 
soon  and  abundantly,  as  buckwheat.  It 
is  also  relished  by  horses  amongst  oats. 
Its  meal  fattens  both  poultry  and  pigs. 
Its  flour  makes  good  unleavened  cakes, 
which  must  be  eaten  fresh,  as  they  soon 
turn  sour.  Its  blossom  is  considered,  in 
Flanders,  to  afford  the  best  food  for 
bees. 


4667.  "  The  farina  of  the  buckwheat  is  yel- 
low, like  the  pollen  oF  the  cedar,"  says  M.  Ras- 
pail.  "  The  grains  of  its  fecula  are  so  small  that 
they  rarely  attain  to  .0004  of  an  inch.  The  cel- 
lular texture  which  contains  tliem  breaks  down 
under  the  pestle  into  angular  fragments  of  .0055 
to  .004  of  an  inch  in  size,  whicli,  by  their  faceltes 
and  their  yellowisii  appearance,  resemble  fatty 
grains.  By  a  certain  degree  of  maceration  the 
grains  of  fecnla  may  be  rendered  discerniljle 
the  interior  of  these  fragments.:!: 

4668.  The  import  of  buckwheat,  for  the  year 
ending  5tb  January  1850,  was  308  quarters  ;  and 
of  buckwheat  meal  1095  cwts.§  (3472.) 


*  Thaer's  Principles  of  Agriculture,  vol.  ii.  p.  484  — Sliaw  and  Johnson's  Translation. 
+  Davis'  Farminff  Essays,  p.  68. 
J  Raspail's  Ort/anic  Chemistnj,  p.  122. 
§  Parliamentary  Return,  March  15,  1850. 
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ON  HARVESTING  THE   SUNFLOWER. 

4669.  When  the  stems  and  discs  of  the 
sunflower  become  withered,  and  the  seeds 
shining  and  dark-coloured,  the  plant  is 
ready  to  be  removed  from  the  ground. 
It  may  simply  be  pulled  up  by  the  roots 
— which  in  a  strong  crop,  however,  may 
require  considerable  force ;  but  the  stem 
may  be  easily  cut  over  at  the  ground  with 
a  sharp  sickle,  fig.  392. 

4670.  The  discs  are  afterwards  easily 
cut  off  the  stems  with  a  sharp  knife,  and 
the  seeds  must  be  rubbed  out  with  any 
suitable  instrument,  such  as  the  Ameri- 
cans use  for  rubbing  out  the  maize.  Mr 
Lawson  informs  me  that  from  30  to  40 
bushels  of  seed,  per  acre,  may  be  deemed 
a  fair  crop  of  sunflower.  These  will 
yield  50  gallons  of  oil ;  the  refuse  m  ill 
make  1500  lb.  of  oil-cake;  and  the 
stalks  burnt  into  ash  will  afford  half 
a  ton  of  potash.  Professor  Johnston  men- 
tions that  the  seed  yields  15  per  cent  of 
oil. 

4671.  "  The  seeds  of  both  the  common  and 
dwarf  sunflower  (3475,)  yield  an  oil  little  in- 
ferior to  that  of  the  olive  for  domestic  purposes," 
says  Mr  Lawson.  "  In  Portugal  the  seeds  are 
made  into  bread,  as  also  into  a  kind  of  meal  ;  and 
in  America  they  are  roasted,  and  used  as  a  sub- 
stitute for  coffee  ;  but  the  purpose  for  which  they 
seem  best  adapted  is  the  feeding  of  domestic 
fowls,  pheasants,  and  other  game.  The  greatest 
objection  to  their  culture  is,  that  they  require 
Very  superior  soil,  and  are  a  most  impoverishing 
crop,  particularly  the  taller  growing  sort,  Ileli- 
anthus  annuus ;  from  which  circumstance  the 
dwarf  species,  Hdiantlius  Indicus,  has  been  pre- 
ferred by  some  cultivators  in  France,  who  assert 
that,  as  its  dwarf  habit  of  growth  admits  of  a 
greater  number  of  plants  being  grown  on  a  given 
space,  it  is  not  so  much  inferior  to  the  other  in 
quantity  of  produce,  as,  from  its  appearance,  one 
would  be  led  to  expect. 

4672.  "  In  addition  to  the  uses  above  men- 
tioned, some  French  authors  assert  that  the 
leaves,  either  in  a  green  or  dried  state,  form  ex- 
cellent food  for  cows,  and  that  they  are  greedily 
eaten  by  them.  The  stems  also  form  good  fuel, 
and  yield  a  considerable  proportion  of  potash.* 


ON  HARVESTING  MAIZE. 


colour,  but  it  should  be  left  standing  as 
long  as  the  weather  is  favourable  for  ripen- 
ing ;  and  even  an  occasional  day's  rain  or 
frost  will  not  damage  the  grain. 

4674.  When  ripe,  the  cobs  should  be 
pulled  off  the  stem,  thrown  into  the  cart, 
and  carried  to  the  barn,  where  it  should 
be  husked  as  quickly  as  possible,  else  the 
grain  will  become  musty.  The  cobs 
should  not  be  pulled  off  at  one  time  in 
larger  quantities  than  what  can  be  husked. 
Six  people  in  the  field — men,  women,  and 
boys — will,  in  one  hour,  break  off  the  cobs 
with  a  downward  pull,  from  two  rows, 
and  throw  them  into  heaps  on  the  ground, 
from  one  acre  of  maize.  The  same  num- 
ber of  people  require  the  same  time  to 
cut  off  one  acre  of  the  stalks  by  the 
ground  with  a  sharp  knife,  and  lay  them 
in  small  heaps.  The  pulling  off  the  cobs 
and  the  cutting  down  the  stalks  are  done 
simultaneously.  Carts  then  follow,  the 
cobs  are  thrown  into  them,  and  the  stalks 
are  also  removed  to  the  dung  stance. 

4675.  The  husk  is  taken  off  in  this 
manner: — In  the  evening  of  the  day  the 
cobs  are  brought  from  the  field,  three 
people,  for  every  quarter  of  maize  to  be 
husked,  sit  down  in  the  barn  floor  against, 
or  if  the  lieuj)  is  in  tiie  middle  of  the  floor, 
around  the  heap,  with  their  backs  to  the 
maize,  and  a  two  bushel  basket  before 
every  four  of  tliem.  Putting  the  hand 
behind,  they  jiick  a  cob  of  maize  from 
the  iieap,  bring  it  before  them,  pull  off 
the  husk,  spread  it  open,  and  whisk  it  ofl" 
by  the  jerk  of  a  little  pointed  stick,  held 
in  the  right  hand,  and  throw  the  husk  on 
the  floor  belore  them  and  the  head  of  maize 
into  the  basket.  Wiien  the  heap  of  husk 
before  them  rises  to  about  two  feet  in 
height,  the  people  face  about  and  sit  upon 
it,  having  the  maize  and  the  baskets  before 
them,  when  they  throw  the  heads  of  maize 
into  the  baskets,  and  the  hu^^ks  over  their 
shoulder  ui)on  the  heap.  Two  men  carry 
away  the  baskets  as  they  are  filled,  and 
empty  them  in  a  corner  of  the  barn. 


4676.  So  long  as  the  heads  of  maize  are 

kept  in  the  barn,  it  is  siifiicient  to  turn 

4673.  About  the  10th  of  September  the     them  over  occasionally,  raising  what  is  at 

entireplantofthemaizeassumesadrystraw     the  bottom  of  the  heap  to  the  lop.     Much 


*  Lawson's  ^Agriculturist's  Manual,  p.  292. 
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air  existing  among  tlie  heads,  tliere  is 
no  danger  of  the  grain  heating ;  but  if  not 
turned  to  change  the  sides,  and  let  the 
damp  out,  the  corn  will  acquire  a  musty 
smell.  So  treated,  they  will  keep  for  any 
length  of  time. 

4677.  The  grain  may  be  taken  off  the 
beads,  when  in  a  fresh  state,  by  pressing 
or  rubbing  them  against  any  blunt-edged 
instrument,  and  after  having  been  gathered 
two  or  three  months,  they  may  be  beaten 
out  with  a  stick  or  flail,  fig.  350.  In 
America,  I  believe,  the  heads  of  maize  are 
put  into  a  trough  like  a  cart  body,  having 
both  ends  open,  and  a  number  of  auger  holes 
perforated  in  the  bottom  :  and  on  their 
being  beaten  with  a  stick  by  a  man  at  each 
end  of  the  trough,  the  grain  falls  tli rough 
the  auger  boles  into  baskets,  or  on  the 
floor.  One  bushel  may  thus  be  beaten 
out  in  ten  minutes. 

4678.  After  the  grain  has  been  beaten 
from  the  heads,  it  should  be  kept  in  a  dry 
place,  where  are  both  light  and  air,  and 
frequently  turned  over;  and  here  it  may 
be  kept  for  any  length  of  time,  if  free  of 
damp,  and  taken  away  as  it  is  ground  into 
meal,  which  ought  to  be  used  fresh,  other- 
wise it  soon  becomes  sour. 

4679.  The  produce  is  about  six  quar- 
ters an  acre.  The  bushel  of  maize  weighs 
60  lb.,  and  affords  100  lb.  of  maize  bread.* 

4680.  The  husks  of  maize  may  be  used 
to  stuff'  mattresses,  to  make  door-mats  or 
brown  paper.  The  pith  of  the  cob  makes 
excellent  fuel,  and  the  produce  of  an  acre 
will  furnish  a  family  fire-lighting  for  a 
whole  winter.  The  stalks,  when  burnt, 
afi'ord  the  best  smoking  for  hams.  The 
leaves,  as  taken  off"  in  summer,  when  dried 
make  a  hay  of  the  finest  odour. 

4681.  The  produce  of  an  acre  of  maize 
may  be  estimated  thus: — 

6  quarters,  at  28s.  per  qr.,  in  1850, 
10  cwt.  leaf  hay,  at  3s.  tid.  per  cwt., 
Pith  and  stalli  for  firing, 
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4682.  Poultry  fed  on  maize  acquire  a 


high-flavoured  flesh  like  the  pheasant. 
When  so  fed,  their  eggs  are  of  superior 
colour  and  flavour.  Hams  are  iu  high 
repute  from  pigs  fed  on  maize. 

4683.  In  detailing  the  culture  of  buck- 
wheat, maida,  and  maize,  my  object  is  not 
to  recommend  them  as  constituent  crops 
of  the  farm — for  I  greatly  fear  none  of 
them  will  find  such  a  climate  in  the 
British  isles  as  will  allow  their  full  de- 
velopment— and  consequently,  their  pro- 
duct, whatever  it  may  be,  would  not 
compensate  for  the  labour  and  expense 
bestowed  upon  their  culture ;  but,  as  the 
potato  cannot  now  be  depended  on  to 
yield  a  constant  return,  I  would  direct 
your  attention  to  such  crops  as  these,  that, 
should  you  possess  some  favoured  spot, 
enjoying  a  good  soil  and  genial  warmth, 
you  might  endeavour  to  raise  one  or  all  of 
them,  ar.d  raise  a  supply  of  food  for 
the  poultry.  That  object  is  of  less  im- 
portance now,  in  1850,  that  the  price 
of  oats  and  barley  has  descended  so  low, 
as  to  be  only  a  little  more  than  a  halfpenny 
per  lb.,  whereas  maize  here  is  three  far- 
things. The  ordinary  grains  of  your  own 
raising  may  therefore  now  be  given  to 
poultry  without  stint,  as  the  cheapest  food 
you  have  to  give  them. 

4684.  The  average  quantity  of  nutritive  mat- 
ter derived  from  an  acre  of  maize  yielding  thirty 
busliels  an  acre,  or  1800  lbs.,  is  of  husk  or 
woody  fibre  100  lb.;  starch,  sugar,  &c.,  1260  lb.; 
gluten,  &c.  216  lb.;  oil  or  fat  from  90  to  170  lb.; 
and  saline  matter  27  Ib.f 

4685.  America  is  the  great  field  for  the  cul- 
ture of  maize,  and  of  the  United  States,  Ken- 
tucky, Tennessee,  and  Ohio  raise  much  the 
largest  quantity  of  any  of  the  other  counties.in  the 
States.  The  quantities  raised  in  the  entire 
Union  were  as  follows  : — 

In  1841  .  .  387,380,185  bushels. 

...  1842  .  .  441,829,246"       ... 

...  1843  .  .  494,618,:i0«       ... 

...  1844  .  .  421, .95:5,000       ... 

...1845  .  .  417,899,000       ... 

4686.  The  money  value  of  the  produce  of 
1845,  417,899,000  bushels  at  25  cents,  is 
104,474,500  dollars  ;  and  reckoning  5  dollars  to 
L.l  British  currency,  the  amount  is  L.20,894,900. 
The  quantity  of  maize  raised,  as  compared  with 
wheat,  is  in  the  ratio  of  4  to  1 ,  on  account  of  the 
growing  fondness  of  the  people  for  it  as  an 
article  of  food,  more  than  for  exportation.^ 


*  Keene's  Facts  for  Farmers,  p.  8-16. 

+  Johnston's  Lectures  on  Agricultural  Chf.mistri/,  2d  edition,  p.  928. 

t  Journal  of  Agriculture,  March  1850,  p.  360-2. 
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4687.  "  Almost  all  the  grains  of  the  fecula  of 
the  maize,"  observes  M.  Raspail,  "  are  damaged 
by  the  mill,  on  account  of  the  great  hardness 
which  the  seeds  acquire  by  drying,  from  the  oil, 
the  gum,  and  the  sugar  they  contain.  The 
greater  part  are  agglutinated  together,  and  pre- 
sent the  appearance  of  a  cellular  texture,  with 
small  meslies.  They  are  folded,  and  more  or 
less  wrinkled  and  irregularly  rounded.  The 
largest  of  them  scarcely  exceed  .000,98  of  an 
inch,  and  but  few  are  so  large.  But  if,  instead 
of  examining  this  fecula  as  it  is  found  in  the 
farina,  it  be  taken  out  of  the  unripe  seed  when 
the  perisperm  is,  so  to  speak,  yet  milky,  the 
grains  have  a  totally  different  appearance.  They 
are  perfectly  spherical,  smooth,  and  entire  ;  and 
it  appears  to  me  that  more  fecula  could  be 
obtained,  by  expression  of  the  seeds  a  little 
before  they  are  quite  ripe,  than  by  grinding  the 
ripe  seeds.  For  by  the  former  method  the  un- 
ruptured grains  fall  to  the  bottom  of  the  liquid; 
while  in  the  latter,  being  torn  and  bruised  by 
the  mill,  they  give  out  their  soluble  substance  to 
the  water,  and  remain  suspended  in  the  liquid, 
being  as  light  as  simple  membranes.  This  is 
the  reason  why  Parmentier,  who  analysed  the 
farina  of  maize  by  the  second  mode,  obtained  so 
little  fecula  from  it."* 

4688.  The  import  of  maize,  for  the  year  end- 
ing 5th  January  1850,  exceeded  that  of  1848, 
being  2,249,571  quarters;  but  the  import  of 
Indian  corn  meal  decreased  in  that  period,  being 
102,181  cwt.  (3495.)t 


ON   THE   COMMON  JERUSALEM  ARTICHOKE. 

4689.  Although  some  farmers  raise  the 
common  Jerusalem  artichoke  to  feed  their 
pigs  with,  and  as  a  relish  to  their  horses,  for 
which  purposes  it  is  well  adapted,  I  have 
refrained  to  recommend  it  for  culture  in 
the  fields,  because  when  it  gets  possession 
of  the  land  no  weed  is  so  difficult  to  era- 
dicate. Where  a  piece  of  ground  is  de- 
tached, and  is  not  appropriated  to  a 
better  purpose,  this  plant  might  be  cul- 
tivated ;  and  its  culture  is  in  all  respects 
like  that  of  the  potato  on  tlie  flat  ground 
in  every  third  furrow  of  the  plough,  (2774.) 
Its  stem  rises  from  six  to  ten  feet  in  height, 
and  wiien  it  has  withered  it  is  cut  off,  and 
the  crop  raised  out  of  the  ground  by  means 
of  the  spade  or  graip.  The  tubers  may  be 
pitted,  but  are  more  conveniently  stored 
in  an  outhouse  when  in  daily  use  by 
stock.  They  should  be  cooked  before 
being  given  to  the  pigs. 


4690.  The  Jerusalem  artichoke,  Heliantkus 
tuberosiis,  occupies  the  same  place  in  the  botani- 
cal system  as  the  sunflower,  (3475.)  Its  leaves 
are  rough  ;  stem  si.K  to  ten  feet  in  height  ;  root 
tuberous;  perennial;  native  of  Brazil;  introduced 
in  1617.  Seldom  or  never  produces  its  flowers, 
which  are  yellow,  in  this  country,  except  the 
tubers  be  carefully  removed  when  they  begin  to 
form.  The  name  Jerusalem  is  a  corruption  of 
Girasol— turning  to  the  sun— an  imputed  pro- 
perty to  this  genus  of  plants. 

4691.  "  Before  the  introduction  of  the  potato 
into  this  country,"  observes  Mr  Lawson,  "  the 
common  Jerusalem  artichoke  was  held  in  much 
esteem,  as  it  is  even  yet  on  the  Continent.  Fowls, 
particularly  pheasants,  are  remarkably  fond  of 
its  tubers,  as  are  also  swine,  cattle,  hares,  rab- 
bits. The  tubers  are  produced  in  considerable 
quantities;  and  as  they  are  not  liable  to  be  injured 
by  slight  frosts,  their  limited  cultivation,  instead 
of  potatoes,  for  feeding  the  above  mentioned  live 
stock,  has  been  recommended.  They  might  also 
be  planted  in  woods  and  waste  places,  on  good 
lightish  soil,  not  too  much  shaded,  as  winter  food 
for  game.  The  tubers,  as  is  well  known,  are 
also  eaten  at  table,  cooked  in  various  ways."  X 

4692.  •'  When  the  bulbous  roots  of  the  Jeru- 
salem artichoke  are  bruised  and  expressed,  a 
mucilaginous  liquid  is  obtained.  When  heated 
to  212°,  this  liquid  coagulates  so  strongly, 
that  it  may  be  employed  to  clarify  other  li- 
quids." § 

4693.  The  ash  of  the  tubers  of  the  Jerusalem 
artichoke,  according  to  Boussingault,  consists  of 
the  following  ingredients  : — 


Potash,  .  . 

Soda,    . 

Lime,    . 

Magnesia, 

Oxide  of  iron,  alumina,  &c., 

Phoisphoiic  acid, 

Sulphuric  acid. 

Chlorine, 

Silica, 


54-67 

traces 
2-82 
2-21 
6-39 

13-27 
2-70 
1-97 

15  97 

100-00 


Percentage  of  ash  in  the  dry  state,        600  |1 


ON  THE  BIRDS  DKSTRUCTIVE  TO  THE 
GRAIN  CROPS. 

4694.  Of  late  years  the  opinion  seems 
to  gain  ground,  that  birds  do  more  good 
to  the  farmer  and  gardener,  by  devouring 
destructive  insects,  than  harm  in  eating  and 
spilling  every  kind  of  seed.  A  closer  obser- 
vation  of  the  habits  of  birds  may  have 


•  Raspail's  Organic  Chemhtry,  p.  120.         +  rarliawentary  Return,  15th  March  1850. 

t  Lawson's  Agriculturist's  Manual,  p.  234.       §  Thomson's  Organic  Chemistry— \eget&h\es,  p.  843. 

II  Johnston's  Lectures  on  Agricultural  Chemistry,  2d  edition,  p.  384. 
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caused  such  a  change  in  opinion,  and  it  is 
conducive  to  the  cause  of  truth  that  ohser- 
vatious  on  the  subject  have  been  made ; 
for  tlie  prevalent  opinion  formerly  was, 
tliat  every  bird  which  consumed  grain  did 
so  much  unmitigated  mischief;  wliereas  it 
is  now  ascertained  beyond  doubt  that 
every  bird  feeds  its  young  on  animal,  and 
not  entirely  on  vegetable  food.  Like  most 
changes  of  opinion,  however,  this  one  is 
likely  to  reacli  the  opposite  extreme,  and 
the  tendency  at  present  inclines  to  the 
denial  of  birds  doing  any  damage  to  the 
products  of  the  fields — always  excepting 
game  birds.  The  confirmed  truth  is,  that 
birds  are  neither  entirely  insectivorous  nor 
entirely  granivorous,  but  that  they  gene- 
rally feed  their  young  with  insects  and 
molluscs,  while  the  adult  bird  itself  eats 
siicli  fruits  and  seeds  as  are  found  to  their 
liking  in  the  products  of  the  gardens  and 
tlie  fields.  This  being  the  real  state  of 
the  case,  let  us  consider  which  of  the  birds 
are  most  destructive  to  grain  in  the  fields. 

4695  The  greenfinch,  Linaria  ckloris, 
in  the  seed  season,  accompanied  by  their 
young  brood,  will  attack  almost  every 
sort  of  seed  that  is  ripe  or  ripening,  but 
are  more  particularly  destructive  to  turnip- 
seed  and  flax,  where  these  are  grown,  and 
to  oats  among  the  ordinary  grains.  Oat 
fields,  and  even  wheat  fields  near  woods 
and  hedges,  sufler  considerably,  the  green- 
finch being  a  great  eater,  its  bill  being 
seldom  idle,  shelling  and  munching  from 
sunrise  to  sunset. 

4696.  The  yellow-hammer,  or  yellow- 
yite,  Emberiza  citrinella,  prefers  for  its 
own  eating  grain  and  seeds,  particularly 
oats ;  and  in  new-sown  fields  of  oats,  as 
well  as  wheat,  it  may  be  seen  busily  pick- 
ing up  the  grain  from  the  moment  it  is 
feown  till  the  period  of  its  brairding.  By 
autumn,  when  the  broods  are  reared  and 
the  corn  crops  begin  to  ripen,  they  assem- 
ble with  sparrows  and  corn-buntings, 
and  other  plunderers,  which  leave  little 
alongside  the  hedges  but  empty  husks  on 
the  standing  straw.  When  feeding  in  the 
stubble  fields,  they  advance  by  very  short 
leaps,  with  their  breasts  nearly  touching 
the  ground ;  when  apprehensive  of  danger, 
crouch  motionless;  and  when  alarmed, 
give  intimation  to  each  other  by  means  of 
their  ordinary  short  note.   They  are  gene- 


rally more  shy  than  the  chaffinches  but  less 
so  than  the  corn-buntings. 

4697.  The  seed-bunting,  or  black -bon- 
net, Emberiza  sckcuniculus,  mostly  lives 
on  seeds,  though  the  small  patches  of  oats 
on  the  crofts  in  the  upland  districts  are 
almost  certain  to  attract  its  notice ;  and 
flocks  of  black-bonnets  will  devour  the 
half-ripened  oats  on  such  moorland  crofts 
as  late  as  October.  Not  being  shy,  it  is 
not  easily  scared  from  its  food.  It  is 
migratory  in  most  parts  of  Scotland, depart- 
ing in  October,  and  reappearing  in  the 
beginning  of  April. 

4698.  The  corn-bunting,  Emberiza 
miliaria^  feeds  wholly  on  grain,  and  in 
early  spring,  together  with  the  yellow- 
hammer  and  others,  devour  considerable 
quantities  of  the  newly  sown  seed-corn, 
particularly  oats  and  barley.  After  the 
breeding  season  it  feeds  on  the  ripening 
seeds  of  beans,  pease,  wheat,  oats,  and 
barley,  while  during  the  autumn  it  feeds 
on  the  stubble  lands;  and  at  this  season  it 
sits  as  close  as  the  skylark,  although  it  is 
usually  shy.  It  does  not  omit  to  visit  the 
new-sown  wheat  on  the  fallows  and  after 
potatoes.  In  winter  it  becomes  remark- 
ably fat,  and  is  superior  as  an  article  of 
food  to  most  of  our  small  birds.  "  It 
could  hardly  be  supposed,"  observes  Mr 
Knapp,  "  that  this  bird,  not  larger  than  a 
lark,  is  capable  of  doing  serious  injury; 
yet  I  this  nu)rning  witnessed  a  rick  of 
barley,  standing  in  adetached  field, entirely 
stripped  of  its  thatching,  which  this  bunt- 
ing effected  by  seizing  the  end  of  the 
straw,  and  deliberately  drawing  it  out  to 
search  for  any  grain  the  ear  might  yet 
contain ;  the  base  of  the  rick  being  en- 
tirely surrounded  by  the  straw,  one  end 
resting  on  the  ground,  and  the  other 
against  the  snow,  as  it  slid  down  from 
the  sunnnit,  and  regularly  placed  as  if  by 
the  hand ;  and  so  completely  was  the 
thatching  ])ulle(l  off,  that  the  immediate 
removal  of  the  corn  became  necessary. 
The  sparrow  and  other  birds  burrow  into 
the  stack,  and  pilfer  the  corn  ;  but  the  deli- 
berate operation  of  unroofing  the  edifice 
appears  to  he  the  habit  of  the  bunting 
alone."  Such  a  circumstance  as  this 
shows  the  risks  which  stacks  built  in  the 
field  run,  when  they  might  have  been 
safely  secured  in  the  stackyard. 


BIRDS  DESTRUCTIVE  TO  CROPS. 
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4699.  The  common  skylark,  or  laverock, 
Alauda  arvensis^  is  much  more  destruc- 
tive than  the  coru-bunting,  both  to  the 
newly  sown  seed-corn  and  the  ripening 
crops,  inasmuch  as  tlie  species  is  greatly 
more  numerous;  but  who  would  grudge 
the  laverock  all  that  he  can  glean  from  the 
fields?  In  winter  larks  assemble  in  vast 
flocks,  grow  very  fat,  and  are  taken  in 
great  numbers  for  the  table.  They  cannot 
be  considered  of  much  importance  aa  an 
article  of  food,  yet  vast  numbers  are  sent 
to  our  markets  in  winter,  especially  in 
London,  and  some  other  English  cities ; 
but  in  Scotland  they  are  in  little  request. 
They  taste  well — not  better,  however,  than 
the  corn-bunting,  and  are  decidedly  infe- 
rior to  the  blackbird,  fieldfare,  and  thrush. 
At  Bonneville,  on  my  way  from  Geneva 
to  Mont  Blanc,  I  was  obliged  to  dine  on 
larks  for  want  of  more  substantial  fare. 

4700.  The  grey  or  brown  linnet,  rose 
lintie,  Z<f«arJa  cannabina^  does  much  more 
damage  to  corn  than  is  generally  sup- 
posed. In  the  first  place,  it  visits  the 
patches  of  fields  of  turnips  left  to  ripen  for 
seed,  (4188,)  and  then  frequents  the  newly 
sown  turnip-fields.  When  tiie  young 
families  begin  to  wander  in  small  com- 
panies as  the  grain  becomes  ripe,  they 
devour  large  quantities  of  the  standing 
corn,  voraciously  living  upon  it  from  the 
moment  il  begins  to  whiten  until  led  to  the 
stackyard.  After  this  period  the  smaller 
families  associate  in  larger  flocks,  fre- 
quently combining  with  the  greenfinch, 
and  subsist  on  the  stubbles,  until  the 
autumn  wheat  is  sown,  when  they  frequent 
the  newly  sown  fields  and  thin  the  seed- 
corn  in  detaciied  patches  so  much,  that 
the  scantiness  of  the  braird  is  ascribed  to 
the  attacks  of  some  grub.  This  linnet, 
however,  is  easily  scared  by  watching. 

4701.  The  chaffinch,  shilfa,  Fr'mgilla 
coelehs^  frequents  the  vicinity  of  houses  in  the 
autumn,  searching  for  food  in  the  fields  and 
farmyards,  which  consists  of  seeds  of  vari- 
ous kinds,  but  especially  of  oats  and  wheat. 
As  the  winter  approaches,  they  collect  in 
large  flocks,  and  associate  with  green- 
finches, grosbeaks,  yellow-hammers,  and 
sparrows,  and  other  speciesof  this  order  fre- 
quenting the  farmyard,  and  settling  on  roads 


to  search  among  horse-dung  for  undigested 
grain.  The  chaifinch  devours  more  seeds 
of  weeds  than  of  grain,  and  in  that  respect 
is  useful  in  keeping  them  down,  and  may 
be  ranked  as  a  benefactor  to  the  farmer 
on  the  same  footing  as  the  goldfinch,  Car- 
duelis  elegans,  Dr  Bechstein  says  "  that 
the  passion  for  this  bird  is  carried  to  such 
an  extent  in  Thuringia,  and  those  which 
sing  well  are  sought  for  with  so  much 
activity,  that  scarcely  a  single  chaffinch 
that  warbles  tolerably  can  be  found 
throughout  the  province.  In  Rhul,  a  large 
manufacturing  town  in  Thuringia,  the  in- 
habitants, who  are  mostly  cutlers,  have 
such  a  passion  for  chaftiuches,  that  some 
of  them  have  gone  ninety  miles  from  home 
to  take  with  bird-lime  one  of  those  birds, 
distinguished  by  its  song,  and  have  given 
one  of  their  cows  for  a  fair  songster ;  from 
which  has  arisen  their  usual  proverb — 
a  chaffinch  is  vorth  a  cow.  A  common 
workman  will  give  as  much  as  IGs.  for  a 
chaftinch  he  admires,  and  -will  willingly 
live  on  bread  and  water  to  save  the  money 
for  this  purpose."*  The  peasantry  of 
this  country  do  not  regard  the  song  of  the 
cliaftinch  as  remarkably  attractive. 

4702.  The  house-sparrow.  Passer  do- 
mesticus,  is  a  well-known  depredator  in 
our  corn-fields.  As  the  crop  ripens,  it 
feeds  u\H>n  grain  and  pease,  which  it 
abundantly  obtains  during  several  weeks 
in  autumn  on  the  standing  corn,  and  less 
profusely  supplied  in  winter  when  it 
searches  the  stubbles.  As  Buftbn  observes, 
"sparrows  follow  the  sower  in  seed-time, 
and  the  reaper  in  harvest ;  they  attend  the 
thrasher  at  the  barns,  and  the  poulterer 
when  he  scatters  grain  to  his  fowls;  they 
visit  the  pigeon-house  and  pierce  the  craws 
of  the  young  pigeons  to  extract  the  food." 
It  is  supposed  that  a  sparrow  eats  its 
own  weight  of  corn  every  day,  when  it 
can  get  it  for  the  taking;  and  Bufi'on 
estimates  that  a  pair  of  sparrows  will  eat 
20  lb.  of  corn  every  year.  When  as  many 
as  3000  have  been  caught  on  one  farm  in 
a  single  day  with  a  net,  one  may  calcu- 
late from  such  data  the  quantity  of  grain 
they  consume  on  a  single  farm.t 

4703.  These  are  the  principal  small  or 
passerine  birds  which  infest  the  corn-fields. 


Bechstein's  Cage  Birds,  p.  183,  note.        f  Quarterly  Journal  of  Agriculture,  vol.  vii.  p.  284-98. 
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Others  of  a  larijer  description  also  frequent  pease,  and  of  the  field-mustard  and  cliar- 
such  haunts,  and  among  these  the  common  lock.  In  spring  it  also  feeds  on  the  leaves 
pheasant,  Phasimius  colchicus,  is  accused  of  the  turnip,  and  picks  the  young  blades 
of  comniittin*'-  "reat  havoc  amongst  grain  of  the  red  and  white  clovers.  At  this 
crops.  Its  true  habits  are  thus  described  season,  I  have  several  times  found  its 
by  Professor  Macgillivray  :  "  Its  favourite  crop  distended  with  the  farinaceous  roots 
places  of  resort  are  thick  plantations  or  of  Potentilla  anserina,  obtained  in  the 
tanked  woods  by  streams,  where,  among  ploughed  fields.  This  root  is  highly  nu- 
the  lonn-  grasses,  brambles,  and  other  tritious ;  and  formerly,  in  seasons  of  scar- 
shrubs,  it  passes  the  night,  sleeping  on  the  city,  was  collected  in  the  West  Highlands 
ground  in  summer  and  autumn,  but  com-  and  Hebrides  as  an  article  of  food,  and 


eaten  either  boiled  or  roasted  in  the  peat 
ashes.  In  summer  they  eat  grass,  and 
other  vegetable  substances ;  in  autumn, 
grain,  beech-mast,  acorns,  and  leguiiiin()ns 
seeds.  The  beech-masts  and  acorns  they 
swallow  LMitire,  their  bill  not  being  suffi- 
ciently strong  to  break  them  up." ''•■ 

4705.  The   wood-pigeon    destroys    the 
growing  crop  in  this  manner,  as  described 


monly  roosting  on  the  trees  in  winter. 
Early  in  the  morning  it  betakes  itself  to  the 
open  fields  to  search  for  its  food,  which  con- 
sists of  the  tender  shoots  of  various  plants, 
grasses,  bulbous  roots,  roots  of  grasses, 
and  Potentilla  anserina^  turnip  tops,  as 
well  as  acorns  and  insects.  In  autumn, 
and  the  early  part  of  winter,  it  obtains  a 
plentiful  supply  of  grain,  acorns,  beech 
mast,  and  small  fruits.    In  severe  weather, 

however,  especially  where  great  numbers  by  an  eyewitness: — "The  wood-pigeon 
are  kept,  the  pheasants  require  to  be  fed  has  a  weak  bill,  but  nature  has  provided 
with  grain,  when  they  learn  to  attend  to  her  with  very  strong  wings  ;  when  the 
the  call  of  the  keeper."  In  the  natural  flock,  therefore,  settle  upon  the  lying  por- 
etate,  and  in  small  numbers,  pheasants  tion  of  a  wheat  field,  instead  of  breaking 
prefer  insects  and  the  young  shoots  of  off  the  heads  and  carrying  them  away, 
plants,  to  corn,  of  which  they  pick  at  a  time  they  lay  ^themselves  down  upon  their 
only  a  few  grains ;  but  when  semi-domes-  breasts  upon  the  grain,  and  using  their 
ticated,  and  congregating  in  large  num-  wings  as  flails,  they  beat  out  the  pickles 
bers,  they  assume  the  habits  of  the  domes-  from  the  heads,  and  then  proceed  to  eat 
tic  fowl,  and  will  eat  and  trample  down  ex-     them.      The    consequence    is,    that,     the 


tensive  patches  of  the  growing  corn,  in  the 
immediate  vicinity  of  their  preserves — and 
this  they  do  between  the  ripening  and  the 
reaping  of  the  crop.     The  remedy  against 


pickles  having  been  thrashed  out  upon  a 
matting  of  straw,  a  great  proportion  of 
tiiem  fall  down  through  it  to  the  ground, 
and  are  lost  even  to  the  wood- pigeon  :  in 


their  destructive  effects  is  to  restrain  their     short,  they   do    not  eat    one  pickle  for 


twenty  which  they  thrash  from  the  stalk. 
I  have  repeatedly  watched  this  process 
from  behind  the  trunk  of  a  large  willow- 
tree,  growing  in  a  thick-set  hedge  on  the 
edge  of  a  wheat  field,  and  seen  the  opera- 
tion go  on  within  a  couple  of  yards  of  me. 


numbers  within  moderate  bounds.  Their 
numbers  have  multiplied  greatly  in  Scot- 
land within  niv  recollection,  an<l  are  now 
certainly  too  numerous  even  for  sport. 

4704.  A  far  more  destructive  bird,  indi- 
vidually, than  the  pheasant,  is  the  ringed  The  pigeons  descend  first  singly  ;  but,  hav- 
dove,  or  cushat,  or  wood-pigeon,  Coliimba  ing  left  a  watcher  upon  the  highest  tree 
palumbus.  Its  powers  of  destruction  may  in  the  neighbourhood,  the  Avhole  flock  are 
be  estimated  by  the  wholesale  levy  it  soon  at  work  on  the  same  spot,  and  the 
makes  on  the  products  of  the  fields  and  of  loss  of  grain  to  the  farmer  is  very  great, 
the  woods,  as  thus  enumerated  by  Profes-  Tl)ey  are  also  gluttons  in  quantity.'' + 
sor  Macgillivray  :  From  its  roost  in  the  This  bird  has  increased  to  incredible  num- 
iarger  branches  of  trees,  "  it  issues  at  sun-  bers  in  Scotland  within  the  last  thirty 
rise  to  search  the  open  fields  for  its  food,  years, 
which  consists  of  seeds  of  the  cultivated 

cereal  grasses — wheat,  barley,  and  oats ;         4706.  The  common  partridge,  Perdix 

as  well  as  of  leguminous  plants — beans  and  cinerea,   doubtless   devours   grain  in   the 

*  Macgillivray's  British  Birds,  vol.  i.  p.  123  and  263. 
t  Burn  Murdoch's  Observations  on  Game,  p.  1 1. 
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fields;  but  however  plentifully  it  may  breed 
in  any  locality,  it  leaves  no  marka  of  its 
effects  upon  any  crop,  and  is  always  a 
favoured  bird  with  people  in  the  country. 

4707.  The  rook  or  crow,  Corvug  frugi- 
legus^  has  a  bad  reputation  amongst  far- 
mers, aii<l  not  without  cause  ;  for  how- 
ever sedulously  it  will  follow  the  plough 
and  harrow,  in  search  of  worms  and  in- 
sects, as  long  as  it  has  to  support  its 
young,  there  is  no  doubt  that,  after  that 
period,  it  becomes  omnivorous,  and  will 
eat  anything  that  comes  in  it^  way.  It 
will  pick  meat  clean  off  the  bone — it  will 
pick  horse-flesh,  as  long  as  it  is  fresh — it 
will  eat  fish — it  will  go  to  the  sea-coast  in 
search  of  shell-fish,  when  food  is  scarce 
on  the  land — it  will  carry  off  and  eat 
the  stray  eggs  it  may  happen  to  find  at 
the  steading — it  will  eat  the  boiled  potatoes 
and  oatmeal  porridge  set  down  for  the 
poultry — and  when  a  bowl  of  barley  broth 
comes  within  its  reach,  it  will  soon  empty 
it,  and  the  sooner,  the  thicker  the  bar- 
ley is  in  the  broth — it  will  eat  the  boiled 
barley  and  pease  out  of  the  horses'  mash- 
tub — it  will  take  up  the  young  plants  of 
potatoes  after  they  have  sprouted  for 
their  own  sake,  being  then  in  a  sweet 
state,  (2809,)  and  not  merely  in  search 
of  any  insects  in  them,  as  I  have  parti- 
cularly determined — it  will  pull  up  the 
young  plants  of  turnips,  to  get  at  insects 
that  may  happen  to  be  near  their  roots  in 
the  manure,  and  it  is  poor  consolation  to 
the  farmer  to  be  told  that  the  plants  were 
destroyed  that  insects  might  be  captured 
— it  will  cat  fruit  off  the  trees — it  will 
alight  upon  laid  corn  of  all  kinds,  and  pick 
and  scratch  out  much  more  than  it  can 
eat — it  alights  also  on  stooks  of  corn,  and 
pulls  out  the  ears,  and  eats  the  grain — 
it  will  fly  to  a  great  distance  to  eat  the 
crowberry,  Empetrum  nigrum — it  will 
break  into  the  heads  of  stacks  to  get  at  the 
grain  ;  and  in  this  respect  Mr  Waterton  is 
uotcorrectwhen  he  saysthat,"in  winter,the 
rooks  will  attack  the  corn-stacks  which  have 
lost  part  of  their  thatch  by  a  gale  of  wind."* 
And  he  takes  the  occasion  to  rebuke  the 
farmers  of  Yorkshire  for  being  slovenly  in 
delaying  to  repair  the  damage  done  by  the 
wind ;  whereas,  if  he  had  observed  more 
closely  and  accurately,   he  would  have 


learnt  that  the  wind  first  breaks  a  stack  at 
the  eave,  and  not  at  the  top,  while,  on  the 
other  hand,  the  top  is  the  very  part  the 
rook  always  breaks  into,  because  it  knows, 
probably  by  the  smell,  that  the  heads  of 
sheaves  stand  accumulated  there.  These  are 
all  facts  which  I  have  myself  observed  of 
the  rook,  and  they  are  sufficient  in  number 
to  support  the  assertion  that  it  is  a  destruc- 
tive bird  to  the  farm.  At  the  same  time,  the 
rook,  in  moderate  numbers,  would  do  no 
material  injury  in  the  fields,  and  it  is  only 
when  it  is  nourished  in  excessive  numbers, 
in  large  protected  rookeries,  that  it  does 
sensible  injury.  It  is  no  palliation  of  their 
injury  that  rooks  do  no  greater  injury  in 
the  neighbourhood  of  large  rookeries  than 
elsewhere,  for,  although  they  may  not  feed 
near  their  rookeries,  they  must  go  to  find 
•food  somewhere.  He  who  asserts  that  the 
rook  does  no  harm  to  crops,  and  does  good 
alone  by  the  removal  of  insects  from  the 
soil,  must  either  be  a  prejudiced  or  inac- 
curate observer  of  its  habits. 

4708.  As  to  insects  existing  in  the 
ground,  there  must  be  very  large  num- 
bers in  it  every  spring ;  and  of  those 
which  might  do  harm  to  crops,  that  are 
removed  from  the  soil,  by  whatever  means, 
the  agents  that  remove  them  save  the 
crops  to  that  extent.  But  it  does  not  follow 
that,  because  insects  always  exist  in  the 
soil,  they  must  necessarily  injure  the  crops 
sown  in  it ;  for,  if  they  did,  since  insects 
always  inhabit  the  soil,  the  crops  would 
invariably  be  injured  to  the  same  extent 
every  year  —  a  result  not  in  accor- 
dance with  the  experience  of  any  far- 
mer. My  belief  is,  that  it  is  only  when 
insects  increase  in  any  year,  by  circum- 
stances unusually  favourable  to  their  exis- 
tence, beyond  what  their  ordinary  food 
will  support  them,  that  they  subsist  on  the 
sown  corn  to  an  injurious  extent.  That 
some  corn  is  every  year  devoured  by  in- 
sects in  the  soil  is  a  matter  beyond  doubt, 
and  the  loss  not  being  estimable  any 
season,  it  is  not  complained  of. 

4709.  Many  devices  have  heen  formed 
to  scare  destructive  birds  from  corn-fields 
and  green  crops,  and  the  most  common 
one  is  the  scarecrow.  Scarecrows  are 
made  of  various  forms  and  materials ;  but 
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we  all  know  that  every  tatie-doolie  or 
shoy-hoy  is  habited  in  the  similitude 
of  men  or  women.  Pieces  of  bright 
tin  are  made  to  flicker  in  tlie  sun- 
beams, at  the  end  of  a  string.  Lines  of 
threads  are  hooked  on  from  one  object  to 
anotlier.  But  as  soon  as  birds  become 
familiarised  with  the  permanent  form  of 
any  scarecrow,  it  loses  its  terrors.  The 
contempt  shown  for  them  by  birds  is  thus 
described  by  Cobbett,  in  his  own  peculiar 
manner  :  "  Shoy-hoys,"  he  observes, 
"exercise  their  influence  but  for  a  very 
short  space  of  time.  The  birds  quickly 
perceive  that  their  guardianship  of  the 
treasures  of  the  farmer  is  a  mere  sham  ; 
and,  like  the  sparrows  in  my  neighbour's 
garden  at  Botley,  they  will,  in  a  short 
time,  make  the  top  of  the  hat  of  a  shoy- 
hoy  a  table,  whereon  to  enjoy  the  repast 
which  they  have  purloined." 

4710.  Poison  has  been  recommended  for 
the  destruction  of  sparrows,  but  in  taking 
their  lives  by  tliis  means,  the  livesof  valu- 
able birds  might  be  destroyed  at  the  same 
time.  Where  ivy  is  plentiful,  in  which 
sparrows  delight  to  harbour,  a  net  has 
captured  as  many  as  3000  in  one  day. 
Sparrows  are  easily  shot  with  a  gun  loaded 
with  sparrow-hail,  when  congregated  on  a 
bare  piece  of  ground,  lured  thereon  by  a 
favourite  sort  of  food  being  strewed  upon  it. 

4711.  In  regard  to  the  use  of  poison  in 
killing  birds,  Dr  Taylor  makes  these  ob- 
servations in  answer  to  tlie  important 
query,  '■'■  Is  tkejiesh  of  poisoned  animals 
poisonous  ^  This  is  a  question  which  it 
is  necessary  to  consider,  because  poultry 
and  game  are  not  unfrequently  poisoned 
wilfully  or  accidentally,  and  in  this  state 
they  may  be  eaten  unsuspectingly.  It  is 
well  known  that  grain  is  often  saturated 
with  a  solution  of  arsenic  for  agricultural 
purposes  before  it  is  sown  :  if  this  grain 
be  eaten  by  poultry,  it  will  destroy  them  ; 
and  a  question  may  arise  as  to  the  effects 
which  the  flesh  of  the  animals  so  poisoned 
is  liable  to  produce  on  man.  In  other  in- 
stances, poison  has  been  placed  in  the  way 
of  these  animals  with  the  malicious  object 
of  destroying  them.  Thus  oats  saturated 
with  arsenic,  or  with  that  poison  inter- 
mixed, have    been   placed  in  game  pre- 


serves, for  the  purpose  of  destroying 
pheasants  and  other  birds.  During  the 
last  spring,  (1846,)  two  blackcocks  were 
sent  to  me  for  examination  from  the  ex- 
tensive preserves  of  a  nobleman  in  Scot- 
land. They  had  been  iound  dead  on  the 
ground.  A  quantity  of  arsenic  was  dis- 
covered intermixed  with  oats  and  the 
shoots  of  the  larch  in  the  crops  and  gizzards 
of  each  bird,  and  arsenic  also  existed  in 
the  pectoral  muscles  and  soft  organs. 
There  had  been  previously  a  very  large 
destruction  of  game  on  the  estate,  as  it 
was  inferred,  from  poison.  There  is  hardly 
a  doubt  that,  when  the  animal  dies  soon 
after  the  ingestion  of  poison,  and  ob- 
viously from  its  eflfects,  the  flesh  would  be 
poisonous  to  man,  although  it  might  re- 
quire a  large  quantity  of  the  flesh  to  pro- 
duce a  fatal  result.  Professor  Christison 
reports  a  case  which  renders  this  opinion 
highly  probable.'"  * 

4712.  Gunpowder  is  the  most  effiectual 
means  of  any  of  scaring  birds  from  fields, 
(2809.)  Rags  steeped  in  a  solution  of 
gunpowder,  dried,  and  placed  on  the  wind- 
ward side  of  a  field,  will  act  as  a  scare  as 
long  as  they  last,  but  the  renewal  of  them 
is  a  troublesome  business.  I  contrived  an 
apparatus,  which  I  named  a  rook-battery^ 
to  keep  up  a  fire  throughout  the  day, 
with  little  trouble.  It  is  seen  in  per- 
spective in  fig.  425.  It  consists  of  a  cir- 
Fisr.  425. 


THE  ROOK  BATTERY. 


cular  plate  of  strong  tin,  a  b,  eighteen 
inches  in  diameter,  upon  the  circumference 
of  which   is  soldered  a   hoop  of  equally 
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strong  tin,  three  inches  in  height,  and 
through  which  are  pierced  twenty-four 
embrasures,  three  quarters  of  an  inch 
square  each,  at  equal  distances  from  one 
another.  At  each  embrasure  is  mounted 
a  brass  cannon,  four  inches  in  length,  upon 
a  carriage  soldered  to  the  bottom  plate, 
and  removable  at  pleasure  by  means  of  a 
clasp.  The  plate  and  rim  are  covered  by 
a  conical  tin  top,  c,  similar  to  the  cover 
of  a  street  lamp,  with  an  eave  projecting 
one  inch  to  prevent  the  drip  of  rain  run- 
ning down  the  rim.  The  cover  is  sur- 
mounted with  a  cylindrical  lantern  </, 
2^  inches  high,  pierced  with  holes.  The 
cannon  are  loaded  with  fine  gunpowder,  and 
wadded  with  woollen  wadding  to  prevent 
its  ignition.  They  are  fired  witii  a  match 
consisting  of  cotton  thread  dipped  in  a  solu- 
tion of  saltpetre ;  and  the  thread  is  brought 
over  and  held  upon  the  touch-hole  of  each 
cannon,  by  a  bit  of  copper-wire  attached 
to  the  carriage.  The  match-thread  is 
made  longer  and  shorter  as  the  time  is 
determined  on  between  the  discharge  of 
each  cannon  j  and  to  dispose  of  it  for  this 
purpose,  the  central  part  of  the  plate  a  i  ia 
divided  by  perpendicular  partitions  of  tin, 
80  arranged  as  to  form  numerous  alleys, 
along  which  the  match-thread  is  made  to 
traverse  at  that  length  as  to  burn  it  down 
in  time  to  reach  the  touch-hole  at  the  given 
hour.  Plate  a  i  is  affixed  to  a  circular 
board  «,  nine  inches  in  diameter,  and  one 
inch  in  thickness  ;  and  in  its  circumference 
are  attached  three  legs,  / //,  which  sup- 
port the  apparatus  in  tripod  form,  at  a 
height  to  elevate  the  apparatus  above  the 
standing  corn.  The  battery  is  placed  in 
the  part  of  the  field  most  frequented  by 
the  rooks,  and  where  it  may  best  be  seen. 
Suppose  that  the  guns  are  loaded  and 
the  match  lighted  at  five  in  the  morning, 
and  that  by  eight  at  night  it  is  time  to 
cease  firing,  which  is  fifteen  hours,  in 
which  time  thirty-seven  and  a  half  mi- 
nutes will  require  to  elapse  between  the 
discharge  of  each  of  the  twenty-four  can- 
nons. Such  discharges  are  much  more  to 
be  depended  on  for  regularity  than  the 
firing  of  any  fowling-piece  by  a  herd-boy. 
In  addition  to  the  discharges  of  the  guns, 
if  a  piece  of  woollen  rag,  steeped  In  a  solu- 
tion of  gunpowder  and  dried,  were  placed 
in  a  cup  of  tin  at  d,  immediately  below 
the  lantern  of  the  cover,  and  set  fire  to, 
the  smoke  arising  from  it  would  still  fur- 


ther intimidate  the  rooks,  and  cause  the 
discharge  of  the  cannons  at  longer  inter- 
vals to  "suffice.  Both  these  means  would 
also  intimidate  pigeons  and  small  birds. 
The  position  of  the  battery  should  be 
changed  every  day,  and  a  piece  of  laid 
corn^s  the  best  spot  for  erecting  it  on  to 
be  most  seen  frou)  a  distance.  It  may  be 
set  amongst  potatoes,  as  also  in  a  plot  of 
turnips  growing  for  seed,  (4188.)  The 
number  of  such  an  apparatus  required  for 
a  farm  would  dej)ond  on  the  number  of 
the  corn-fields  subject  to  the  attacks  of 
birds,  and  also  on  tlie  succession  in  ripen- 
ing of  the  different  crops.  Batteries  could 
be  made  of  any  size,  and  to  fire  as  often 
as  desired ;  and  the  smaller-sized  ones, 
when  longer  in  use  than  all  the  cannons 
can  reach  the  time,  the  cannons  might 
be  loaded  oftener  than  once  a-day. 

4713.  No  wild  birds  are  so  destructive 
to  standing  corn  as  the  poultry  of  all  kinds 
at  a  farm-stead.  Hens  pull  down  the 
standing  stalks  of  corn,  and,  after  shaking 
a  few  grains  out  of  an  ear,  leave  it  and 
pull  down  another  stalk;  and  where  the 
corn  is  laid  they  scratch  the  straw  and 
ears  with  their  feet,  and  cause  many  more 
grains  to  come  out  than  they  consume. 
Turkeys,  being  tall,  are  fully  more  de- 
structive than  liens,  and  are  less  easily 
satisfied.  Geese  [mil  down  standing  corn, 
and  nibble  the  grain  out  of  the  ear;  and 
being  stout  birds  they  munch  the  ears 
pretty  clean  of  the  grains,  but  they  tram- 
ple laid  corn  quite  flat,  and  entirely  de- 
stroy the  straw.  Ducks  usually  content 
themselves  in  shovelling  off  the  ground  the 
grain  the  liens  and  turkeys  have  spilt,  but 
they  also  trample  laid  corn  flat.  The 
common  pigeons  rest  much  on  the  laid  par- 
ticles of  wheat,  and  pick  the  grains  clean 
out  of  the  ears  liy  shaking  them  in  their 
bills,  when  numbers  of  the  grains  fall  be- 
tween the  straws  to  the  ground,  (1606.) 

4714.  The  only  means  of  saving  the 
growing  crops  near  the  steading  from 
destruction  by  the  poultry,  is  to  confine 
them  all  within  the  steading  for  a 
period  before  the  corn  is  ripe,  until  it  is 
cut  down,  as  they  do  comjiaratively  little 
harm  to  stooks.  An  excellent  and  con- 
venient place  to  confine  them  in  summer 
is  in  the  oourt  I,  in  the  Ground-plan  of 
the  steading  on  Plate  II.,  which  should 
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be  covered  over  with  netting.  The  sheep 
nets,  fig.  44,  will  answer  the  purpose  by 
lashing  their  edges  together,  and  suspend- 
ing them  as  high  as  to  allow  a  person  to 
walk  under  them.  Subdivisions  could  be 
made  both  in  the  shed  D  as  well  as  in  the 
court,  by  means  of  hurdles,  fig.  40,  to  keep 
the  different  sorts  of  poultry  separate  from 
each  other.  Food  and  water  must  be 
given  them  daily  while  under  confine- 
ment, as  well  as  sand  and  gravel  to  swal- 
low, and  dry  earth  or  ashes  to  burrow  in, 
anil  no  harm  can  overtake  them.  If  a 
number  of  the  courts  of  the  hammels  M 
were  covered  over  with  netting,  they 
would  form  convenient  divisions  for  sepa- 
rating the  different  classes  of  poultry. 
Thus  the  farmer  possesses  ample  means 
of  accommodating  the  poultry  in  the 
steading  at  a  season  when  it  is  not  occu- 
pied by  the  other  stock,  and  thus  saving 
the  crops  of  the  neighbouring  fields  from 
destruction.  The  value  of  all  the  com  and 
straw  destroyed  by  poultry  may  not  amount 
to  much  in  value,  and  it  will  cost  as 
much,  and  more  perhaps,  to  maintain  them 
underconfinenient;  but  the  neglectful  man- 
agement evinced  in  allowing  the  poultry 
to  roam  at  large  when  the  temptation  of  a 
corn  field  is  near,  is  discreditable  to  every 
farmer. 


ON  PUTTING  TUE  TUPS  TO  THE  EWES. 

4715.  When  the  8th  to  the  11th  of  Oc- 
tober has  arrived,  the  tups  should  be  put 
amongst  the  ewes  for  the  purpose  of  pro- 
ducing lambs  to  support  the  standing 
flock  of  the  farm,  as  also  for  disposal  in 
the  market. 

4716.  The  ewes  now  tupped  may  be 
expected  to  lamb  (2546)  about  tlie  8th  to 
11th  of  March  following — tiie  period  of 
gestation  of  the  ewe  being  5  months,  or  at 
least  151  (lays. 

4717.  About  the  beginning  of  October 
the  skin  on  the  flanks  of  the  tups  (924) 
becomes  red,  which  is  best  observed  when 
the  animal  is  turned  up  ;  and  this  redness 
is  the  certain  and  only  symptom  that  the 
tups  feel  the  desire  to  serve  the  ewes. 

4718.  The  gimmers,  (924)  <is  well  as 
the  ewes,  (925)  are  put  to  the  tups  at  this 


time ;  but  only  those  gimmers  and  ewea 
which  have  been  selected  from  the  drafted 
ones  (4007)  are  put  to  the  tup.  In 
a  small  flock,  when  both  gimmers  and  ewes 
do  not  exceed  in  number  what  one  tup  can 
serve,  they  are  classed  together  to  be  served 
by  the  same  tup ;  but  in  larger  flocks  the 
gimmers  and  ewes  are  kept  separate  dur- 
ing the  tupping  period,  and  served  by 
different  tups. 

4719.  Both  the  ewes  and  gimmers 
should  have  been  for  two  or  three  weeks  on 
fresh  grass,  or  rape,  before  the  tup  is  put 
to  them,  in  order  to  bring  the  season  upon 
them  more  quickly  and  simultaneously, 
(4011.) 

4720.  Before  the  tups  are  put  to  the 
ewes,  the  under  part  of  their  brisket  is 
coloured  with  keil  or  ruddle,  (3591,)  in 
order  to  let  the  shepherd  know  which  ewe 
he  has  served  by  leaving  the  red  mark 
of  the  keil  upon  her  rump.  The  keiling 
requires  to  be  daily  renewed  when  the 
tupping  is  active,  and  when  the  weather 
is  damp. 

4721.  A  shearling  tup  (925)  will  serve 
60  ewes  or  gimmers,  and  an  aged  tup  40  ; 
and  these  numbers  should  never  be  ex- 
ceeded when  produce  is  desired  to  be  strong 
and  healthy.  When  tups  are  too  fat  they 
become  lazy,  and  serve  the  ewes  reluc- 
tantly; and  when  such  is  the  case  with  a 
favourite  tup,  he  should  be  put  with  a  few 
ewes  into  a  small  paddock  of  grass,  where 
he  will  have  little  occasion  to  travel  about. 
Gimmers  are  more  restless  in  the  serving 
than  ewes,  on  which  account,  should  an 
aged  tup  serve  them,  he  should  receive  the 
fewer  number.  Tups  that  have  served 
ewes  long  are  apt  to  become  spavined  in 
the  hind  hocks,  in  consequence  of  having 
to  sustain  the  great  weight  of  their  carcase 
in  tlie  act  of  serving. 

4722.  Tup-hoggs  (924)  are  never  al- 
lowed to  serve  ewe,s  or  gimmers,  not  hav- 
ing attained  maturity  in  any  particular  ; 
thouuh  r)ne  is  at  a  time  made  to  stimu- 
late the  activity  of  an  aged  tup;  ami 
whenever  he  dares  a{>proach  a  ewe,  he 
is  (irivfii  oil"  hy  the  ohl  fellow.  To  pre- 
vent him  cHectually  from  serving  a  ewe, 
a  ])iece  of  cloth  named  a  brat,  or  apron, 
is  sewed    to    the   wool   below    his  belly. 
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When  particular  ewes  are  not  desired  to 
be  served  until  a  specified  time,  a  piece  of 
cloth  is  sewed  on  the  wool  behind  them,  to 
hang  over  the  tail.  When  fastened  on 
below  the  tail,  as  is  sometimes  done,  the 
ewe  is  interfered  with  in  making  water. 

4723.  Tups  are  not  selected  for  ewes 
by  mere  chance,  bat  for  such  qualities  as 
may  improve  those  in  the  ewes.  When 
ewes  are  nearly  perfect,  they  may  be 
selected  for  breeding  tups.  A  good  ewe 
flock  should  exhibit  these  characteristics  : 
—  a  strong  bone^  which,  supporting  a 
roomy  frame,  affords  space  for  a  large 
development  of  flesh,  —  an  abundance  of 
wool  of  good  qunl'ity^  which  clothes  all 
the  body  in  inclement  weather,  and  in- 
sures profit  to  the  breeder, — a  disposition 
to  fatten  carJy,  which  enables  the  breeder 
to  dispose  of  his  draft-slieep  readily, — 
and  prolificacy^  which  increases  the  flock 
rapidly,  and  is  also  a  source  of  profit. 
Each  one  of  these  properties  is  advan- 
tageous in  itself,  and  wiien  all  are  com- 
bined in  the  same  individuals,  the  flock 
has  attained  a  high  degree  of  perfection. 

4724.  In  selecting  tups,  you  should 
observe  whether  or  not  they  possess  one  or 
more  of  the  above  qualities,  in  which  the 
ewes  may  be  deficient ;  and  if  they  do, 
their  union  with  the  ewes  will  produce  in 
their  progeny  a  higher  degree  of  perfection 
than  exists  in  the  ewes  themselves.  But, 
should  the  ewes  be  superior  in  all  points 
to  the  tups  examined,  no  such  tups  ought 
to  be  used,  as  thev  will  certainly  deteriorate 
the  progeny,  part  of  which  will  have  to 
make  up  the  future  ewe  flock. 

472  "i.  Most  of  the  ewes  will  be  tupped 
by  the  second  week  the  tup  has  been 
amongst  them,  and  in  the  third  week  they 
will  all  be  served.  It  is  likely  that  some 
of  the  first  served  ewes  will  return  in  sea- 
son, and  will  have  to  be  tupped  again 
amongst  the  last  served,  the  season  return- 
ing on  ewes  in  a  fortnight.  When  ewes 
do  not  return  in  season,  it  may  be  con- 
cluded that  they  are  in  lambj  and  those 
which  again  exhibit  symptoms  of  season, 
after  being  served  again,  at  an  interval  of  a 
fortnight,  will  not  likely  be  in  lamb,and  will 
become  tup-eild  or  barren  ewes,  (929.) 

4726.  It  is  the  duty  of  the  shepherd  to 
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notice  what  ewes  are  tupped  in  succession, 
and  which  of  them  return  in  season,  that 
he  may  know  the  succession  in  lambing 
of  every  ewe,  (2546.) 

4727.  After  3  weeks  have  elapsed  from 
putting  the  tup  amongst  the  ewes,  he 
should  be  withdrawn ;  as  lambs  begotten 
so  long  after  the  rest,  will  never  coincide 
with  tlie  flock.  After  serving,  tups  should 
be  put  on  good  pasture,  as  they  will  have 
lost  much  of  their  condition,  feeling  indis- 
posed to  eat  their  ordinary  quantity  of  food 
during  the  tu])ping  season. 

4728.  The  ewes  and  gimmers  may  now 
be  put  together  on  such  ordinary  pasture 
as  the  farm  affords.  During  the'.autumnal 
months  they  will  find  plenty  of  food  on 
such;  and  for  the  winter,  a  rough  pasture- 
field  should  have  been  reserved  for  them. 
When  none  such  has  been  reserved,  they 
will  require  a  few  turnips  every  day;  but 
you  should  bear  in  mind,  that  a/a<  ewe 
always  bears  a  small  lamb,  (2.565,)  and  is 
very  subject  to  inflammatory  fever  after 
lambing ;  and  from  the  recovery  of  which 
will  probably  have  a  scantiness  of  n)ilk. 
Swedish  turnips  produce  fatness  on  ewes 
more  readily  than  other  kinds,  so  that  white 
turnips  should  be  reserved  for  them  should 
they  receive  turnips  at  all ;  but  the  rough 
pasture  is  greatly  more  for  their  advantage 
than  any  turnip,  and  a  little  oil-cake,  1  lb. 
a-day  to  each  in  addition,  will  bring  thera 
through  any  period  of  severe  weather. 

47"29.  On  carse,  dairy,  and  pastoral  farms,  on 
wliicli  only  wetliers  ate  reared,  as  also  on  farms 
in  the  neighbourhood  of  large  towns,  no  standing 
flock  of  breeding  ewes  are  kept. 

4730.  On  pastoral  farms  on  wliich  breeding 
is  pursued,,  a  standing  rule  should  be,  not  to  put 
the  tups  to  the  ewes  till  such  a  period  that  the 
lambs  may  not  appear  in  spring  before  a  suffi- 
ciency of  food  is  found  to  support  the  ewes. 

4731.  On  the  middle  district  of  mountain  pas- 
turage, the  Cheviot  breed  is  chiefly  bred  in  Scot- 
land; a^id  their  tupping  season  is  from  the  15th 
to  the  22d  of  Jsoveniber,  with  the  expectation  of 
receiving  lambs  from  the  15th  to  the  22d  of  April. 

4732.  A  few  days  should  always  be  allowed 
to  elapse  belore  the  tups  are  put  to  the  gimmers, 
because,  being  less  able  than  ewes  to  endure  the 
hardships  of  lambing  and  of  giving  suck,  their 
lambing  season  should  be  the  longer  postponed, 
until  the  weather  is  milder,  and  the  pasture 
yields  more  nourishing  food. 
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4733.  The  number  of  ewes  or  gimmers  to  a 
tup  bhould  be  60,  but  where  the  grazing  is  more 
than  or<linarily  fteep,  a  smaller  orooo-tiou  of 
ewes  wauld  be  adritable.* 

4734.  In  regard  to  the  management  of  Black- 
faced  sheep  on  the  highest  mountain  districts,  the 
following  obseoaiioiis  of  Mr  Little  are  very  sen- 
gible  : — "  Taking  the  seasons  on  an  average,"  he 
Bays,  "  since  I  had  anything  to  do  with  sheep, 
and  the  average  of  situations  where  I  have  had 
opportunities  of  making  observations,  I  consider 
the  '27th  November  as  being  the  most  proper  time 
for  letting  the  tups  to  the  ewes.  Those  whose 
situations  are  favourable  for  an  early  Jambing- 
time,  might  let  the  tups  to  the  ewes  a  week 
sooner  ;  but  very  few  breeding  mountain  stocks 
will  derive  advantage  by  their  being  let  so  early, 
as  what  is  gained  in  size  and  strength  by  the 
lambs  is  lost  in  condition  by  the  ewes.  Besides, 
there  is  a  greater  risk  of  bad  weather  and  less 
grass,  than  when  the  lambing  season  is  later.  In 
bad  situations,  a  few  days  or  a  week  later  in  the 
lambiag-time  ought  to  be  preferred,  as  safest  for 
preserving  the  condition  of  the  ewes  and  the  lives 
of  the  lambs  ;  and  although  the  lambs  should  be  a 
little  younger,  they  can  be  allowed  to  suck  a  lit- 
tle longer,  as  the  ewes  are  able  to  afford  milk, 
without  injuring  themselves,  when  the  land  is 
full  of  grass,  than  in  a  barren  spring.  Besides, 
those  farmers  that  have  least  grass  in  spring 
have  most  in  autumn,  and  this  brings  them  nearly 
on  a  level  with  farms  that  have  early  grass, 
taking  the  whole  year  round.  Whatever  time 
the  tups  are  let  to  the  ewes,  all  the  ewes  that 
are  intended  to  bring  forth  lambs  the  same  sea- 
son ought  to  be  let  to  at  the  same  time,  as  the 
best  time  for  the  young  and  lean  is  certainly  the 
best  for  the  others.  .  .  .  Every  shepherd 
knows  that,  among  hill  sheep,  the  ewes  are  much 
more  kindly  to  their  lambs,  and  careful  about 
them,  when  they  are  themselves  in  good  condi- 
tion and  have  plenty  of  milk,  than  when  low  in 
condition  and  scarce  of  milk.  The  later  in  the 
season  that  lambing-time  is,  they  have  a  better 
chance  of  being  in  good  condition,  and  having 
plenty  of  milk  ;  and  it  rd^ely  happens  that  the 
older  lambs  are  the  best  at  weaning  time."t 

4735.  Threescore  ewes  will  be  enough  for  one 
tap,  and  tups  should  never  be  longer  than  four 
or  five  weeks  with  the  ewes,  as  every  ewe  tupped 
later  than  that  period  is  injured  for  the  ensuing 
season,  and  her  lamb  never  turns  out  to  good 
account. 

4736.  When  overstocking  mountain  pasture 
prevailed  some  years  ago,  so  scanty  was  the  food 
for  ewes  in  late  seasons,  that  thousands  of  lambs 
were  swept  away  with  a  fatal  mortality,  and  the 
ewes  also  perished  through  the  dire  disea.«e  of 
the  hunger  rot;  but  now,  when  mountain  pasture 
is  stocked,  like  other  pastures,  according  to  its 
capability,  not  only  is  the  stock  maintained  on  it 
all  the  year  round  in  better  condition,  but  such 
cases  of  epidemic  death  as  I  have  mentioned  ad 


having  occurred  amongst  both  lambs  and  ewes 
are  of  rare  occurrence,  and  cunfiued  to  seasons 
of  unusual  severity. 

4737.  Letting  of  tuyt. —  Breeders  of  tups,  besides 
disposing  of  them  out  and  out  at  stated  prices, 
by  private  bargain,  appoint  a  day  in  autumn  for 
letting  their  spy  re  tups  for  the  season,  by  auction, 
to  the  highest  bidder,  on  the  condition  of  being 
returned  in  good  health  and  condition  at  the  end 
of  the  tupping  season.  Times  1  have  seen,  when 
£50  have  been  obtained  for  the  use  of  a  Leices- 
ter tup  for  the  season,  and  60  ewes  were  the 
most  he  could  serve  ;  now  £5  is  nearer  the  mark, 
not  because  tups  were  so  much  better  then,  but 
because  fine  tups  are  now  everywhere  to  be  found 
in  the  country.  This  mode  of  disposing  of  estra 
stock  is  a  good  one,  both  for  the  breeder,  who 
thereby  realises  an  annual  profit,  and  for  the 
hirer,  who  thus  finds  a  suitable  opportunity  for 
improving  his  flock. 

4738.  But  the  sheep  thus  ofiered  to  be  let 
ought  to  be  presented  in  their  natural  state 
— that  is,  washed  and  cared  for  in  every  pos- 
sible way,  as  to  food  and  shelter,  but  not 
trimmed,  for  the  purpose  of  imposing  qualities  on 
them  which  they  do  not  possess.  Such  a  prac- 
tice cannot  be  too  much  deprecated  ;  and  I  am 
happy  to  say  that  most  of  our  Scottish  tup- 
breeders  possess  more  integrity  than  to  be  lured 
into  it.  The  English  breeders,  however,  liavc 
fallen  into  the  snare,  and  carry  it  to  such  an 
absurd  pitch  that  a  novice  even,  of  the  points 
of  a  sheep,  could  easily  detect  one  of  their 
trimmed  sheep. 

4739.  It  is  necessary  to  explain  to  you  that 
trimming,  or  dressing,  consists  in  clipping  awiy 
with  the  shears  the  points  of  the  locks  of  wool 
over  all  the  body,  where  they  are  considered  to 
injure  ihe  appearance,  or  to  afiiect  the  symmetry 
of  the  .>-heei) ;  and  the  clipping  is  carried  to  such 
a  degree  that,  on  close-woolled  sheep,  such  as 
the  Southdown,  the  trimming  is  exercised  over 
the  entire  body,  so  as  to  produce  apparently  fine 
points  of  symmetry  in  those  parts  of  the  sheep 
in  which  it  is  naturally  deficient.  This  is  nothing 
less  than  intentional  fraud,  to  take  in  the  igno- 
rant and  llie  unwary  ;  for  no  ju<1g>;  can  be  de- 
ceived by  it,  and  no  one  auare  of  the  practice 
but  must  discover  it  at  once.  The  eye  of  the  in- 
experienced might  be  deceived  by  it  at  first,  but 
the  handling  will  dispel  the  illusion  instantly. 
Suck  a  practice  is  countenanced  at  all,  I  suppose, 
for  no  better  reason  than  is  the  hefting  of  cowe 
(2250)  of  their  milk,  because  it  is  a  custom. 
For  the  sake  of  fair  dealing,  it  is  hoped  that  this 
fraudulent  practice  will  be  forthwith  aban- 
doned. 

4740.  The  yellmn. — The  yellows  is  a  complaint 
to  which  ewes  are  subject  in  autumn.  It  is  jaun- 
dice, exhibiting  yellowness  of  the  eye,  the  mucous 
membranes,  and  the  urine.  Bleeding,and  purging 
with  aloes  and  calomel,  are  the  appropriate  reme- 


*  A  Lammermuir  Farmer's  Treatise  on  Sheep,  p.  73-4. 
t  Little's  Practical  Obserrations  on  Mountain  Sheep,  p.  74-5. 
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dies.  Fat  draft-ewes  which  hare  fed  some  time 
upon  aftermath  are  most  liable  to  the  disease. 
Inflammation  of  the  liver  is  the  cause,  in  which 
the  pain  of  the  affected  part  is  very  obscure,  and 
the  natural  language  of  the  sufferer  not  very  ex- 
pressive; nor  is  the  symptomatic  fever  marked. 
Here  a  striking  analogy  is  noted  between  the 
lower  animals  and  man,  inasmuch  as  there  is 
generally  a  sympathetic  pain  in  the  right  shoul- 
der, so  strongly  marked,  as  often  to  be  mistaken 
for  the  principal  disorder,  and  treated  accord- 
ingly. Whenever  you  observe,  therefore,  a 
lameness  of  the  right  leg  of  any  fat  sheep 
on  foggage,  you  may  suspect  the  existence 
of  yellows,  and  examine  the  inside  of  the  eye- 
lid, and  observe  whether  any  yellowness  exists 
there. 

4741.  The  rot. — The  rot  is  a  serious  disease, 
causing  the  death  of  numbers  of  a  flock  in  a 
short  period.  Deficient  food  in  summer,  and  a 
flush  of  rank  wet  grass  in  autumn,  injure  the 
health  and  constitution  of  sheep.  In  the  wet 
and  cold  season  of  1817,  when  sheep  could  not 
obtain  a  mouthful  of  good  food  in  summer,  and 
when  the  autumn  arrived,  accompanied  with  a 
flush  of  wet  herbage,  I  knew  a  farmer  on  the 
Cheviot  hills  who  lost  300  Cheviot  ewes  in  the 
course  of  a  few  weeks  by  this  disease. 

4742.  The  early  symptoms  of  rot  are  very  ob- 
scure— a  circumstance  much  to  be  lamented,  as  it 
is  in  the  first  stage  alone  that  it  admits  of  cure. 
"  The  animal  is  dull,"  observes  Mr  Youatt  ; 
"lagging  behind  his  companions,  he  does  not  feed 
BO  well  as  usual.  If  suspicion  has  been  a  little 
excited  by  this,  the  truth  of  the  matter  may  easily 
be  put  to  the  test ;  for  if  the  wool  is  parted,  and 
especially  about  the  brisket,  the  skin  will  have  a 
pale  yellow  hue.  The  eye  of  the  sheep  begin- 
ning to  sicken  with  the  rot  can  never  be  mis- 
taken :  it  is  injected,  but  pale;  the  small  veins  at 
the  corner  of  the  eye  are  turgid,  but  they  are 
filled  with  yellow  serous  fluid,  and  not  with 
blood.  The  caruncle,  or  small  glandular  body  at 
the  corner  of  the  eye,  is  also  yello^.  Farmers, 
very  properly,  pay  great  attention  to  this  in  their 
examination  or  purchase  of  sheep.  If  the  carun- 
cle is  red,  they  have  a  proof,  which  never  fails 
them,  that  the  animal  is  healthy.  If  that  body 
is  white,  they  have  no  great  objection  or  fear — it 
is  generally  so  at  grass  ;  but  if  it  is  of  a  yellow 
colour,  they  immediately  reject  the  sheep,  al- 
though he  may  otherwise  appear  to  be  in  the 
very  best  possible  condition  ;  for  it  is  a  proof 
that  the  liver  is  diseased,  and  the  bile  beginning 
to  mingle  with  the  blood.  There  is  no  loss  of 
condition,  but  quite  the  contrary  ;  for  the  sheep, 
in  the  early  stage  of  rot,  has  a  great  propensity 
to  fatten.  Mr  Bakewell  was  aware  of  this,  for  he 
used  to  overflow  certain  of  his  pastures,  and  when 
the  water  was  run  off,  turn  those  of  his  sheep 
upon  them  which  he  wanted  to  prepare  for  the 
market.  They  speedily  became  rotted,  and  in  the 
early  stage  of  the  rot  they  accumulated  flesh  and 
fat  with  wonderful  rapidity.     By  this  manoeuvre 


he  used  to  gain  5  or  6  weeks  on  his   neigh- 
bours." 

4743.  I  have  already  said,  (947,)  that  when 
sheep  have  access  to  salt,  they  are  never  known 
to  be  affected  with  rot.  I  have  little  doubt,  that 
had  oil-cake  been  put  within  their  power  in  such 
a  wet  and  cold  summer  as  1817,  they  would  have 
escaped  the  malady.  Change  of  pasture  from  a 
wet  to  a  dry  situation  may  be  the  means  of  cur- 
ing the  rot,  at  an  early  stage  of  the  disease.  All 
land  that  has  been  irrigated  in  summer,  and  pro- 
duces a  rank  growth  of  grass  in  autumn,  should 
be  avoided  by  sheep  as  much  as  a  pestilence. 
Soft  spongy  soil,  clayey,  and  never  free  of  mois- 
ture, in  its  natural  state,  will  afl'ect  sheep  with 
rot  when  grazed  upon  it.  Draining  would  ren- 
der such  land  sound;  and  sheep-drains  have  made 
many  pastures  so,  that  were  formerly  subject  to 
the  complaint  every  year.  When  the  rot  is  in- 
evitable, sheep  cannot  be  long  kept  on  the  same 
farm,  but  must  be  sold  in  the  course  of  a  few 
months  ;  and  the  safest  flock,  in  such  circum- 
stances, is  a  flying-stock,  especially  of  ewes,  for 
they  are  the  most  easily  affected  with  rot.  Lime 
has  rendered  land  sound,  which  was  subject  to 
rot  even  after  it  had  been  drained.  Sudden 
frost  and  thaw,  alternately,  in  spring,  produce 
rot,  according  to  the  old  proverb — 

Mony  a  frost,  and  mony  a  thow, 
Betaken  mony  a  rotten  yow. 

4744.  Flukes. — The  liver  of  rotten  sheep  al- 
ways contains  the  well-known  animal  the /«ite, 
so  named  from  its  striking  resemblance  to  a 
flounder.  Its  nature  has  not  yet  been  satisfac- 
torily examined.  It  was  named  Fasciola  by  Lin- 
naeus, and  Distoma  hepatica  by  Rudolphi.  Its 
intestinal  ducts  contain  great  numbers  of  grains 
of  a  pale  red  colour  like  sand,  which  are  supposed 
to  be  its  eggs  ;  and  as  no  difference  of  sex  has 
been  observed,  it  is  believed  to  be  a  hermaphro- 
dite. It  is  supposed  that  its  eggs  find  their  way 
to  the  grass,  from  which  sheep  receive  them  into 
their  stomach,  and  thus  are  supposed  to  find  their 
way  into  the  liver.  ..The  eggs  are  foup.d  in  the 
biliary  ducts,  in  the  intestinal  canals,  and  even  in 
the  dung  of  healthy  sheep  ;  and  they  swarm  in 
the  dung  of  rotten  ones.  The  ducts  of  a  single 
liver  have  been  found  to  contain  more  than  a 
thousand,  while  the  germs  are  quite  innu- 
merable.* 


ON  THE  BATHING  AND  SMEARING  OF 
SHEEP. 

4745.  Immediately  after  the  tups  are 
put  to  the  ewes,  arrangements  are  made 
for  "a  part  of  the  sheep  stock  to  be  prepared 
to  be  fattened  on  turnips  (901,)  and  the 
preparation  consists  of  bathing  them  with, 
or  in  a  particular  liquid.     I  have  said  that 


*  Youatt  On  Sheep,  p.  445-62  ;  Quarterly  Journal  of  Agriculture,  vol.  v.  p.  503,  and  vol.  vi.  p. 
331-34  ;  Parkinson  On  Lite  Stock,  vol.  i.  p.  419. 
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sheep  are  affected  by  a  troublesome  insect — 
tbe  keb  or  kcd,  or  sheep-tick,  fiir.  308,— 
wbich  increase  so  much  in  numbers,  as  the 
wool  grows,  as  to  be  troublesome  to  the 
ehcep  in  autumn  ;  and  were  means  not 
taken  to  remove  them,  tlie  annoyance  they 
would  occasion  would  cause  the  sheep  to 
rub  themselves  upon  everyobjoct  they  could 
find,  to  a  degree  to  tear  their  fleece,  and 
deteriorate  its  value  considerably. 

4746.  Another  reason  for  bathing  sheep 
is,  that  on  experiencing  so  great  a  change 
of  food,  as  from  grass  to  turnips,  cutaneous 
eruptions  are  apt  to  appear  on  the  skin, 
even  to  the  exhibition  of  the  scab, 
(1071,)  winch  deteriorates  the  fleece  even 
more  than  the  rubbing  occasioned  by  the 
ked.  In  severe  cases  of  scab,  bathing  is 
too  mild  an  application,  mercurial  oint- 
ment being  required.  When  lambs  are 
rubbed  with  this  ointment,  inflammation 
will  ensue  if  warm  weather  follows,  though 
ewes  stand  the  application  much  better. 
But  I  believe  that  spirit  of  tar  by  itself, 
or  diluted  with  a  little  tobacco-liquor,  is 
as  eflScacious  and  a  much  safer  remedy. 

4747.  The  liquid  to  be  used  as  a  bath, 
to  be  of  service,  should  combine  the  pro- 
perties of  killing  the  ked  with  certainty, 
and  of  preventing  eruptions  on  the  skin, 
without  injury  to  the  staple  of  the  wool  ; 
and  both  these  ends  are  attained  by  the 
use  of  tobacco-liquor  and  spirit  of  tar,  the 
former  instantly  destroying  the  ked,  and 
the  latter  acting  as  a  j)reservative  to  the 
skin,  (1070.)  The  bath  is  necessary  for 
all  classes  of  sheej),  to  kill  the  keds;  but 
the  spirit  of  tar  is  specially  useful  for  sheep 
bougiit  to  fatten  on  turnips,  as  travelled 
sheep  are  almost  always aflected  with  cuta- 
neous crii))tions,  and  ])articularly  theBlack- 
faceil  breed  direct  from  the  hills,  after  they 
have  been  on  turnips  for  some  time.  As 
a  matter  of  safety  for  a  sound  and  clean 
flock,  every  sheep  that  is  j)urchased, 
whether  for  feeding  (m  turnip  or  increas- 
ing rlie  flock,  sli(.uld  be  bathed  immediately 
on  its  arrival  on  the  farm,  and  before  it 
mixes  with  tiie  standing  flock. 

4748.  The  materials  used  in  the  hath 
are  tobacco,  sj)irit  of  tar,  soft  soap,  and 
sulphur.  The  tobacco  is  best  in  the  state 
of  leaf,  but  I  understand  it  is  illegal  for 
tobacconists  to  sell  it  in  that  state.     Taken 


in  the  proportion  of  1  lb,  of  tobacco  to 
20  sheep,  it  is  put  into  a  boiler  with  1 
quart  of  water  to  each  1  lb.  of  tobacco, 
and  boiled  gently  for  several  hours.  The 
tobacco  is  then  wrung  out,  and  the  li(juor 
taken  out  of  the  boiler ;  and  the  tobacco 
again  returned  into  the  empty  boiler  with 
half  a  quart  of  fresh  water  to  each  1  lb.  of 
the  original  weight,  and  boiled  as  long  as 
any  colouring  matter  is  obtained  from  it, 
when  it  is  wrung  out  and  thrown  away. 
The  water  boils  in  to  1  quart  to  the  1  lb. 
of  the  tobacco,  and  forms  a  decoction  much 
stronger  than  an  infusion. 

4749.  The  soft  soap  is  also  used  in  the 
proportion  of  1  lb.  to  20  sheep,  and  it  dis- 
solves thoroughly  in  a  sufticient  quantity 
of  warm  water. 

4750.  The  flour  of  sulphur  is  mixed 
with  the  soap  in  the  proportion  of  2  oz.  to 
20  sheep,  with  which  it  combines,  and 
assists  in  preserving  the  colour  of  the  wool 
from  the  staining  of  the  tobacco-liquor. 

4751.  The  tobacco-liquor  is  put  into  a 
tub,  and  the  solution  of  soft  soap  is  inti- 
mately mixed  with  it,  the  snlphur  being 
put  in  last,  and  the  whole  mixed  together. 

4752.  A  tin  flask  easily  holding  one 
quart,  and  provided  with  a  handle  and  long 
spout,  small  at  the  end,  is  used  to  pour  the 
bath  along  the  shedded  wool  of  tbe  sheep, 
and  is  represented  by  fig.  426. 

Fig.  426. 


A  BATH-JUG. 


4753.  The  spirit  of  tar  is  measured  into 
a  wine-glass  from  a  greybeard,  and  poured 
into  the  flask  of  bath  when  about  to  be 
used,  in  the  proportion  of  half  a  ^^  ine-glass 
to  1  quart,  and  the  mixture  stirred. 

4754.  Some  people  mix  stale  himian 
urine  with  the  bath  to  make  it  stronger, 
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but  spirit  of  tar  is  more  powerful  than  any 
ammoniacal  gas. 

4755.  This  is  an  effective  bath,  and 
inexpensive,  the  tobacco  being  Ss.  6d. 
per  lb.,  a  bottle  of  spirit  of  tar  6d.,  soft 
soap  5d.,  and  sulphur  Is.  per  lb. — making  the 
cost  5s.  6d.  for  20,  or  2jd.  for  each  sheep. 

475fi.  A  useful  implement   in  bathing 
sheep   is  the  bath-stool,  fig.   427,   vvhicli 
Fig.  427. 


THE  BATH-STOOL  FOR  SHEBP. 

is  made  of  the  best  ash.  It  consists  of  a 
seat  «,  for  the  shepherd  to  sit  on  while 
bathing  the  sheep,  1  foot  square ;  a 
sparred  part  3  feet  long,  has  a  frame 
and  bars  30  inches  wide  in  front  from  b  to 

Fig. 


c,  its  greatest  width  being  across  at  d.  The 
legs  e  e^  are  18  inches  high,  attached  by 
means  of  iron  bolts  passing  through  their 
upper  part  and  the  frame  of  the  stool,  and 
secured  with  nut  and  screw. 

4757.  Dry  weather  sliould  be  chosen  for 
bathing  sheep,  else  the  rain  will  wash 
away  the  newly  applied  bath. 

4758.  Coarse  aprons  should  be  worn  by 
those  who  apply  bath  to  sheep,  it  being  a 
dirty  process. 

4759.  The  bathing  is  conducted  in  this 
way  :  Tlie  slieep  being  penned,  one  is 
caught  and  placed  on  the  stool  upon  its 
belly,  fig.  428,  with  its  4  legs  lianging 
tliriiiigli  the  sp:irs,  and  its  head  towards  the 
shepherd,  who  sits  astride  on  the  seat.  The 
staple  of  the  wool  is  divided  by  the  shep- 
herd with  the  thumbs  of  both  hand.-;,  begin- 
ning at  the  head  and  ending  at  the  tail  of 
the  sheep  ;  and  when  he  has  made  one  shed, 
an  assistant,  a  field  worker,  pours  the  liquor 
from  the  fla^ik,  following  the  hands  of  the 
shepherd  in  their  passage  along  the  shed, 
which  he  keeps  open  from  the  tail  to  the 
head  of  the  sheep.  Fig.  428  shows  the 
bathed  sheep  in  a  different  pen  from  the  un- 

428. 
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bathed ;  the  process  of  bathing  as  described: 
also  the  tub  of  tobacco-liquor,  the  quart 


measure,   the    greybeard   containing   the 
spirit  of  tar,  and  the  wine-glass,  all  at  hand. 
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4760.  The  sheds  made  are  one  along  each 
side  of  tlie  back-bone,  one  along  the  ribs  on 
each  side,  one  ahmg  eacli  side  of  the  belly, 
one  along  the  nape  of  the  neck,  one  along 
each  side  of  the  neck,  and  one  along  the 
counter.  From  these  sheds  the  bath  will 
spread  over  the  whole  body.  The  sheep  is 
turned  on  its  sides  and  its  back,  to  obtain 
easy  access  to  these  several  parts.  When  the 
sheep  is  lying  on  its  back  on  the  stool,  its 
legs  are  not  tied,  so  the  assistant  should  be 
aware  of  receiving  a  kick  from  the  hind 
feet  on  the  face,  or  on  the  flask.  Some 
liquor  is  put  on  the  tail,  head,  scrotum, 
inside  of  the  thighs,  brisket,  root  of  the 
neck,  and  top  of  the  shoulder,  because 
these  are  the  parts  most  likely  to  be  affect- 
ed by  scab,  and  are  chiefly  the  seats  of 
the  nidi  of  insects.  The  shepherd  and  his 
assistant  will  bath  40  sheep  in  a  day. 

4761.  Shortly  after  bathing,  the  keds 
will  be  seen  adherinir  to  the  ))oints  of  the 
wool,  dead  ;  and  the  fleeces  of  those  sheep 
which  have  been  much  infested  by  this 
vermin  will  be  speckled  thick  with  their 
bodies.  Sheeit  exhibit  different  effects  by 
keds :  those  which  recover  from  a  lean  to  a 
better  condition,  on  change  of  food,  are 
most  liable  to  be  overrun  with  them,  as 
some  cattle  are  with  lice  when  impmving 
in  condition  on  turnips,  (  1375.)  On  this  ac- 
count the  ked  may  be  expected  to  increase 
rapidly  on  sheep  which  have  been  some  time 
on  turnips,  and  hence  the  necessity  of 
bathing  sheep  before  putting  them  on  tur- 
nips. Hoggs  are  most  liable  to  their 
attack,  because,  perhaps,  they  get  most 
rapidly  into  condition  after  being  weaned, 
and  because  they  bear  the  largest  quan- 
tity of  wool,  (3i)42.) 

4762.  Hoggs  (924)  are  bathed  first, 
because,  being  put  early  on  turnips — say 
the  middle  of  October — they  should  be  pre- 
pared before  the  ewes  have  returned  from 
the  tuj)s. 

4763.  Ewes  (925)  should  not  be  bathed 
till  after  being  tu])i)ed,  as  the  smell  of  the 
bath  might  counteract  the  ettiuvium  of  the 
season,  and  deceive  the  tup;  and  its  effects 
upon  the  skin  may  even  prevent  the  sea- 
son coming  in  a  regular  course  upon  the 
ewe.  Be  the  eflects  of  bath  what  they 
may,  the  safe  practice  is  not  to  bath 
flock-ewes    'till     after     being      tupped  ; 


on  which  account  their  bathing  ought 
to  be  conducted  with  great  care,  as  a 
twist  or  rack  given  to  the  body  in  catch- 
ing, or  in  lifting  them  hastily  off  the 
ground,  or  in  putting  them  recklessly  upon 
thestool,  may  cause  tiiem  tocast  lau:b;  and, 
in  case  of  such  an  accident,  the  sooner  they 
are  bathed  afier  being  tupped  the  better, 
the  body  then  not  being  much  under  the 
influence  of  the  foetus.  I  am  not  aware  that 
any  case  of  ewes  casting  their  lamb  can 
be  traced  to  this  particular  cause,  but  it  is 
certain  that  injury  to  the  body  of  any 
female  in  the  })eriod  of  gestation  is  lial)le 
to  cause  abortion  ;  and  there  is  no  reason 
why  injuries  sustained  at  bathing  should 
not  produce  that  effect,  as  well  as  other 
occasions  of  injury.  I  dare  say  this  parti- 
cular source  of  injury  to  ewes  lias  hitherto 
been  overlooked  both  by  farmers  and  shep- 
herds. 

4764.  The  tups  (92S)  are  bathed  imme- 
diately before  or  after  the  ewes. 

4765.  A  syringe  has  been  recommended 
to  be  used  to  bath  sheep,  because  it  can  be 
introduced  anu)ngst  the  wool  without  dis- 
turbing the  adherence  of  the  stajtles  of  the 
fleece,  which  shedding  must  do.  No  doubt, 
fleeces  that  have  been  shedded  are  more 
apt  to  be  blown  asunder  by  the  wind,  but 
only  for  a  short  time,  after  which  they 
recover  their  c<dierence  ;  and  the  uncer- 
tainty of  knowing  whether  or  not  the  whole 
body  has  been  covered  with  the  bath  when 
applied  by  a  syringe,  more  than  cotmter- 
balances  any  a<l vantage  the  fleece  may 
derive  from  being  kept  entire.  From 
the  viscid  nature  of  the  bath,  it  is  pro- 
bable that  a  syringe  will  not  eject  the 
liquid  at  all  times  with  the  same  effect. 
Such  an  instrument,  in  the  hands  of  a  rude 
ojierator,  might  tear  off  piles  of  wool  un- 
hidden to  view,  and  even  abrade  the  skin. 
I  am  disposed  to  believe  that  the  manual 
oi)eration  of  b;ithing  will  not  easily  bo 
superseded  by  mechanical  means. 

4766.  Instead  of  bathing  sheep  in  this 
manner,  which  is  one  of  longstanding,  it  has 
been  recommended  to  dip  them  bodily  iu 
tubs  containing  a  bath-liquor.  It  is  evident 
that  any  liquid,  to  be  applied  with  certainty 
to  the  entire  builv  of  the  sheep  through  its 
wool,  must  be  as  limpid  as  water;  and, 
hence,  all  dipping  compositions  are   dis- 
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solved  in  large  quantities  of  water.  A 
solution  of  corrosive  sublimate  will  easily 
kill  keds  and  harden  the  skin,  and  it  is 
as  limpid  as  water.  I  would  not  myself 
employ  any  composition  that  contains 
arsenic. 

4767.  Mr  Bigg's  sheep-dipping  compo- 
sition is  sold  at  9d.  per  lb.,  or  in  casks  of 
100  lb.,  sufficient  to  dip  500  sheep,  for 
£,3,  10s.,  which  is  rather  more  than  l^d. 
per  sheep,  and  is  thus  a  cheap  appli- 
cation. 


4768.  Mr  Wilson,  chemist  in  Coldstream, 


has  contrived  a  dipping  mixture,  which 
kills  vermin  in  sheep,  and  is  said  to  im- 
prove the  w^ool.  The  mixture  is  sold  in 
packets.  A  packetful  is  dissolved  in  2 
imperial  gallons  of  boiling  water  for  10 
minutes,  and  poured  into  a  large  tub,  con- 
taining 40  gallons  of  cold  water.  To  this 
is  added  4  lb.  of  soft  soap,  and  the  quantity 
will  bath  50  hoggs.  It  will  destroy  all 
kinds  of  vermin  in  sheep  in  half-an-hour, 
but  at  what  cost  I  have  not  heard. 

4769.  Tiie  apparatus  in  which  the  sheep 
are  dipped  is  shown  in  operation  by  fig. 
429,  which  consists  of  a  wooden  box  for 


Fig.  429. 


WILSON  S  SHKEP-IMPFING   APPARATUS. 


holding  the  bath,  3^  feet  in  length  at  top, 
•and  2  feet  9  inches  in  width,  and  3-}^  feet 
in  lengih  at  bottom  and  2  feet  in  width, 
giving  the  box  a  projection  at  the  top  over 
the  bottom  of  9  inches.  This  box  will 
easily  contain  100  gallons  of  the  dipping 
liquid.  Close  to  the  right  upper  edge  of  the 
box  is  a  drainer,  18  inches  in  width,  con- 
sisting of  spars  of  wood  ;  and  below  it  is 
an  inclined  plane  the  lower  edge  of 
which  passes  through  the  side  of  the  box 
and  conveys  the  dropped  liquid  into  it 
again.  The  sheep  are  slid  down  an  inclined 
plane  into  the  pen.  The  pen  is  8  feet  in 
length,  and  4^  feet  in  width,  and  capable 
of  containing  10  or  12  hoggs  at  a  time. 
A  wicket  at  the  end  of  it  allows  the  sheep 
to  go  out.  It^  floor  is  boarded  and  grooved, 
to  allow  the  liquid  dripped  from  the  sheep 
to  run  to  an  orifice,  from  which  it  is  drawn 
off  by  a  cock,  and  again  put  into  the  box 


for  use.  The  apparatus  may  be  conveyed 
to  any  given  place  on  cast-iron  wheels, 
and  horse  shafts  might  also  be  attached  to  it. 

4770.  Three  men  and  a  field-worker  are 
required  to  use  the  apparatus,  and  they  con- 
duct the  process  in  this  manner  : — Every 
sheep  is  held  by  two  men,  one  on  each  side 
of  the  box.  One  man  holds  the  head  with 
the  left  hand,  and  the  two  foie-legs  with 
the  right ;  the  other  holds  by  the  two  hind- 
legs.  They  dip  the  entire  body  of  the 
sheep,  with  the  back  undermost,  with  the 
exception  of  the  head,  in  the  bath  for  a 
few  seconds.  They  then  place  the  sheep 
upon  the  drainer  where  the  field-worker 
squeezes  the  bath  out  of  the  wool  with  her 
hands,  which  returns  immediately  into  the 
box  by  the  inclined  plane  below  the 
<lrainer.  The  sheep  is  then  slid  down  on 
its  side  on  the  inclined  plane  into  the  pen 
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by  tlie  field-worker,  where  it  remains  for 
a  time  to  drip  the  bath  out  of  the  wool. 
The  third  man  catclies  and  brings  the  sheep 
to  the  men  at  the  box,  to  be  bathed,  from 
the  enclosure  in  which  they  are  confined 
by  hurdles,  fig.  40,  or  nets,  fig.  44.  In  this 
way  three  men  and  a  boy  dipped  28  scores 
of  huggs  in  7  hours  at  Paston,  Roxburgh- 
shire. This  is  quick  work,  and  is  a  great 
saving  of  time  and  labour,  as  also  of  bath. 
Cheviot  hoggs  have  clipped  6  lb.  or  7  lb. 
of  woolafter  such  dipping,  and  the  process 
bids  fair  to  supersede  the  bath  of  tobacco- 
liquor  an<l  spirit  of  tar  described  above. 

4771.  Wilson's  dipping  liquid  being 
poisonous,  care  is  necessary  in  putting 
away  the  last  portion  of  it  which  is  not 
used  by  the  sheep,  so  as  none  of  the  pigs 
and  the  poultry  may  be  jjoisoned  by  it.  I 
am  not  acquainted  with  the  composition 
of  this  dipping  liquid,  and  therefore  can- 
not recommend  it  on  its  own  merits;  but 
Mr  Wilson's  dipping  apparatus  is  a  most 
convenient  one,  and  may  be  used  with  any 


dipping  composition,  and  has  evidently  ^"^^^  °^  vermin 
been  constructed  from  practical  experience,  4775 
and  does  not  impose  a  peculiar  mode  of 
dipping  to  suit  its  construction,  as  other 
apparatus  does  which  I  iiave  seen,  on 
which  account  I  have  noticed  it  in  pre- 
ference to  other  forms. 


4774.  Now  the  practice  of  smearing  is  unsup- 
ported either  by  theory  or  common  sense  ;  for 
why  should  plastering  over  the  skin  with  an 
adhesive  substance  protect  the  body  from  cold, 
while  its  natural  clothing  of  wool  is  incapable 
of  affording  it  the  warmth  required  ?  Does 
not  the  plugging  up  of  the  pores  of  an  animal's 
skin  injure  its  liealth  ?  Why  should  an  exter- 
nal application  to  the  skin  promote  the  growth 
of  wool,  which  derives  its  sole  support  from 
the  body  of  the  animal  ?  No  doubt,  rery  lean 
sheep  may  be  injured  from  the  united  effects  of 
rain  and  cold  ;  but  sheep  in  such  condition  are 
not  sufficiently  covered  with  wool  to  protect 
their  lean  bodies  from  the  elements.  Commoa 
sense  suggests  that  a  thick  covering  of  flesh  and 
fat  ou  the  bodies  will  withstand  cold  and  throw 
off  rain  better  than  tar,  while  the  natural  func- 
tions of  the  skin  will  be  preserved  ;  that  a  thick 
covering  of  flesh  and  fat  will  promote  the  growth 
of  wool  better  tliau  butter  ;  and  that  a  thick 
covering  of  wool,  flesh,  and  fat,  will  ward  off 
cold  and  rain  better  than  any  substitute  that 
mac  can  apply.  Food  and  shelter,  then,  are 
alone  wanting  to  free  hill-flocks  from  the  filthy 
process  of  smearing  ;  and  it  is  satisfactory  to 
observe  hill-farmers  arriving  at  the  conviction  of 
the  insufiiciency  of  smearing,  as  an  equivalent  for 
food  and  shelter.  But  still  mountain  sheep,  like 
all  others,  ought  to  be  relieved  from  the  aunoy- 


4772.  Wherever  sheep  are  kept  as  a  standing 
flock  over  the  winter  in  the  low  country,  bathing 
is  requisite  ;  and  when  sheep  are  bought  in  to 
be  put  on  turnips  in  winter,  as  is  most  frequently 
done  on  farms  in  the  neighbourhood  of  tokens, 
bathing  must  there  be  also  practised.  On  curse 
farms,  where  no  sheep  are  kept,  the  process  is 
unknown. 

4773.  Hill  flocks  are  prepared  for  the  winter 
by  putting  substances  upon  the  ekin,  not  merely 
for  the  purpose  of  killing  vermin,  but  of  protect- 
ing their  bodies  against  the  effects  of  severe  cold 
and  rain.  For  this  latter  purpose  a  thin  liquid 
will  not  suffice  ;  it  must  have  such  a  consistence 
as  to  withstand  melting  by  the  natural  tempera- 
ture of  the  body,  and  washing  away  by  the  most 
drenching  rains.  The  substances  which  possess 
those  properties  in  a  high  decree  are  tar  and 
butter.  The  tar  itself  would  effect  both  purposes, 
as  its  pitchy  tenacity  prevents  its  melting  at  a 
low  temperature,  and  rain  has  little  effect  upon 
it  ;  but  the  butter  is  added  to  neutralise  the 
caustic  effect  of  the  tar  upon  the  skin,  and  at  the 
same  time  to  encourage  the  growth  of  the  wool. 
When  the  skin  of  a  sheep  is  covered  with  such 
substances,  it  is  said  to  be  smeared. 


But  another  circumstance,  extrinsic  of 
the  farm,  tends  to  force  the  same  conviction  on 
hill-farmers,  in  the  desire  of  the  woollen  manu- 
facturers to  obtain  wool  free  of  extraneous  matter, 
because  it  suits  their  purpose  better  in  causing 
less  vaste  in  the  manufacture,  than  the  wool 
ordinarily  supplied  from  hill-farms.  The  waste 
in  scouring  and  dyeing  wool  that  has  been  smeared 
is  one-half  ;  and  when  it  is  smeared  with  tar  and 
butter,  it  is  five-eighths  of  its  bulk.  Hence  the 
low  price  always  offered  by  dealers  for  smeared 
wool.  It  might  be  impolitic  to  relinquish  smear- 
ing entirely,  until  other  means  have  been  con- 
trived as  a  substitute.  The  sudden  abandonment 
of  smearing  might  endanger  the  health  and  con- 
stitution of  hill-sheep.* 

4776.  There  are  many  varieties  of  salves  in 
use,  and  trials  of  new  ones  every  year  evince  the 
dissatisfaction  of  hill-farmers  in  them,  because 
they  have  failed,  and  I  have  no  hesitation  in 
affirming  they  will  all  fail,  as  substitutes  for 
flesh  and  fat,  to  raise  wool  worth  the  manufac- 
turer's consideration.  From  the  remarks  of  Mr 
Boyd  of  Innerleithen,  on  the  efficacy  of  a  new 
salve  approved  of  by  several  hill-Varmers,  it 
would  appear  that  its  chief  quality  consists  in 
destroying  vermin. f  That  vermin  ought  to  be 
destroyed  at  all  hazards,  is  certain,  from  the  cir- 
cumstance that  when  slieep  of  every  sort,  and 
especially  those  on  the  hills,  are  annoyed  by 
them,  they  will  not  settle  to  their  food,  but'will 
rub  against  every  object  they  can  find- 


tone, 
tree-stump,  earthy  banks,  or  roofs  of  heather^ 
and  tear  off  their  wool,  and  expose  themselvea 
*  Prize  Essays  of  the  Highland  and  Agricultural  Society^  vol.  xiv.  p.  652-62. 
■  t  Ibid.,  vol.  xiv.  p.  62-3. 
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more  and  more  to  the  effects  of  the  weather. 
Tliey  will  also  run  about  impatiently,  and  be- 
come heated,  and  then  become  chilled  by  the 
first  blast  they  afterwards  may  encounter.  Rain 
makes  vermin  more  active,  and  the  annoyance 
created  by  their  increased  activity  is  almost  fit 
to  render  sheep  frantic. 

4777.  The  three  following  salves  are  recom- 
mended, and  considered  improvements,  by  the 
farmers  of  Peebles  and  Selkirk  shires,  on  those  in 
common  use.  The  first,  at  the  price  of  grease 
butter  in  1850,  from  .34s.  6d.  to  36s.  per  cwt.,  is 
as  follows  : — 

s.    d. 

I  lb.  crude  white  arsensic,  at  5d.  per  lb.  0  3^ 

28  lb.  butter  at  SJ  per  lb.  ...         8  9 

5  lb.  black-soap,  at  3d.  per  lb.,  .         •         13 

^  gallon  turpentine,  at  3s.  per  gallon,         •         1  6 

11  9t 

This  compound,  with  60  quarts  of  water,  forms 
a  salve  for  100  sheep,  and  costs  something  less 
than  l4d.  a  sheep.  The  water  being  heated, 
serves  to  keep  the  salve  in  a  liquid  state  during 
the  time  it  is  applied  to  the  sheep  ;  and  too  much 
attention  cannot  be  bestowed  on  stirring  the 
mixture,  as  the  arsenic  is  apt  to  fall  to  the  bottom ; 
and  on  spreading  the  salve  evenly  on  the  skin. 
This  salve  was  proposed  by  Mr  Ballantyne,  Holy- 
lee,  in  Peeblesshire,  and  differs  from  that  adopted 
by  the  farmers  in  1833  by  the  addition  of  the 
turpentine,  which,  having  resinous  properties,  is 
said  to  keep  the  wool  closer  over  the  sheep. 

4778.  Another  of  the  salves  consists  of  the 
following  ingredients  : — 

s.  d. 

1  lb.  arsenic,  at  5d.  per  lb.,        .         .         .05 
12  lb.  butter,  at  3f  per  lb 3    9 

3  lb.  black  soap,  at  3d.  per  lb.  ..09 

2  bottles  of  best  fish-oil,  at  3s.  per  gallon,         1     0 

5  11 

These,  mixed  with  60  quarts  of  water,  will  bath 
100  sheep,  at  a  cost  of  rather  more  than  ^d.  a 
sheep.  This  salve  is  made  in  this  manner  : — 
"  To  12  quarts  of  water  add  3  lb  of  black  soap  ; 
and  when  it  comes  to  the  boil  add  1  lb.  of  arsenic, 
and  let  the  whole  boil  together  for  10  minutes. 
Then  add  12  lb.  of  butter,  and  2  bottles  of  fish- 
oil,  and  boil  the  whole  5  minutes  longer,  stir- 
ring the  mixture  all  the  time.  Then  pour  in 
as  much  water  as  to  make  60  quarts.  When 
used,  a  little  is  heated  at  a  time  in  a  pot,  as  it  is 
too  thick  for  use  when  cold.  It  should  be  poured 
on  the  sheep  out  of  a  tin  teapot,  and  a  long 
handled  tin-ladle  should  be  used  for  stirring  up 
the  mixture  in  the  pot,  and  pouring  it  into  the 
teapot.  The  last  quantity  of  the  mixture  should 
have  a  little  water  added  to  it,  as  it  will  become 
too  strong  by  reason  of  the  deposition  of  the 
arsenic  to  the  bottom." 

4779.  This  salve,  when  liquid,  is  put  on  the 
sheep  in  this  manner  : — "  The  slieep  should  be 
laid  oa  the  smearing-stool,  fig.  427,  in  such   a 


position  as  when  the  first  shed  is  opened  from  the 
ear  along  the  upper  part  of  the  ribs,  and  about 
5  or  6  inches  from  the  back,  to  a  little  below  the 
loin  bone,  the  mixture,  which  should  be  poured 
in  double  quantity,  may  run  towards  the  middle 
of  the  back,  and  it  will  serve  to  saturate  all  the 
wool  left  unopened  towards  the  back.  Other  3 
long  sheds  on  the  side,  2  on  the  edge  of  the  belly, 
2  on  the  shoulder  and  neck,  with  a  little  salve  ou 
the  breast,  between  the  thighs,  and  the  front  of 
the  hip,  will  suffice  for  one  side.  Then  turn  up 
the  other  side  of  the  sheep,  and  lay  it  exactly  iu 
the  same  position  as  at  first,  that  is,  with  the 
back  lowermost,  to  facilitate  the  liquid  running 
towards  it,  which  it  will  readily  do.  Then  pour 
on  this  side  as  was  done  on  the  other,  alwaya 
taking  care  not  to  carry  the  sheds  towards  the 
tail  farther  than  in  i  line  drawn  from  the  top  of 
the  loin  to  the  middle  of  the  thigh.  The  descent 
from  that  line  being  towards  the  tail,  the  liquid 
will  find  its  way  to  that  part.  The  principal 
object  to  be  attended  to  in  the  above  process  ia 
to  keep  the  exposed  parts  of  the  animal  as  free 
of  sheds  in  the  wool  as  possible,  which  will  thus 
be  done,  and  yet  the  whole  of  the  wool  be  suf- 
ficiently saturated  with  the  mixture."*  The 
hinder  part  of  a  sheep  bears  the  coarsest  wool, 
and  as  the  sheep  always  exposes  that  part  to  the 
storm,  and  as  the  top  of  the  back  is  most  exposed 
to  falls  of  rain,  these  particular  parts  being  kept 
free  of  sheds,  the  wool  will  there  scarcely  be 
thrown  open  by  the  wind.  When  using  this 
liquid,  the  shepherd  should  protect  his  legs  with 
a  leatliern  apron,  and  a  man  and  a  boy  will  pour 
70  sheep  in  a  day  ;  but  when  everything  is  con- 
veniently placed,  and  no  delay  occurs,  they  will 
pour  80  in  that  time.  It  should  be  remarked, 
however,  that  all  animal  oils  give  a  brown  tinge, 
and  moss-water,  when  employed  to  wash  sheep, 
gives  a  blue  tinge  to  wool — both  of  wliii'h  colours 
have  to  be  got  rid  of  in  raanufactuie,  though 
neither  may  injure  the  texture  of  the  wool. 

4780.  The  third  of  the  salves  was  proposed  by 
Mr  Jof^eph  Stewart,  Leslie,  in  Fife,  a  practical 
shepherd.  A  lengthened  experience  in  the 
smearing  of  sheep  has  convinced  him  that  the 
greater  number  of  the  substances  usually  em- 
ployed for  that  purpose  are  more  or  less  injuri- 
ous, both  to  the  sheep  and  their  wool.  Such  he 
considers  to  be  the  effects  of  tar,  turpentine,  to- 
bacco-juice, and  arsenic  ;  and  as  to  arsenic  in 
particular,  he  regards  it  so  deleterious  as  to  be 
inadmissible  into  any  sheep  salve — an  opinion 
with  which  I  coincide.  He  has  known  sheep, 
after  being  smeared  with  a  salve,  of  which  ar- 
senic formed  a  part,  remain  in  a  dull  and  un- 
thriving  state  all  winter ;  and  when  the  use  of 
the  salve  was  persevered  in  for  3  consecutive 
years,  the  shtep  lost  their  teeth.  To  avoid  such 
an  evil,  he  had  recourse  to  simpler  substances, 
and  found  that  a  mixture  of  oil  and  tallow,  in 
equal  proportions,  answers  the  purpose  well. 
These  may  be  used  alone,  or  in  admixture  with 
a  small  quantity  of  tar  ;  but  he  conceives  that 
the  oil  and  tallow  of  themselves  form  the  best 
salve  for  sheep  that  has  hitherto  been  tried,  and 
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is  coriTinced,  that  if  the  sheep-fanners  of  Scot- 
land would  use  that  salve  aloiie,  they  would  find 
their  advantage  in  obtaining  a  third  more  money 
for  the  wool  on  account  of  its  superior  quality,  in» 
proved  partly  by  the  better  condition  of  the  sheep. 

4781.  In  applying  tar-salre  to  sheep,  when 
thick,  it  may  be  taken  up  on  the  fore  and  middle 
fingers  of  the  right  hand,  and  spread  along  the 
shed,  and  worked  amongst  the  wool  ;  and  when 
thin,  the  palm  of  the  hand  in  a  hollow  shape  is 
used  fur  lifting  and  pouring  it  on,  and  working 
it  in.  The  stool,  fig.  427,  is  employed  for  laying 
the  sheep  on,  though  this  convenient  implement 
is  not  nseu  so  much  as  it  ought.  American  tar 
in  IttoO  was  from  14s.  to  15s.  6d.  per  barrel. 

4782.  Besides  a  covering  from  the  weather, 
afforded  by  stells,  bratting  has  been  adopted  as 
a  substitute  for  smearing  in  winter;  and  the 
method  of  using  a  brat,  and  the  figure  of  a  brat- 
ted  sheep,  and  the  utility  of  bratting,  will  be 
found  explained  in  (1038)  and  (1040,)  and  fig.  61. 

4783.  The  effects  of  arsenic  applied  externally 
to  the  skins  of  animals,  is  worthy  of  the  consider- 
ation of  those  who  employ  arsenical  solutions  for 
bathing  sheep.  "  Instances  of  arsenic  destroying 
life  when  applied  externally,"  observes  Dr  Tay- 
lor, "are  by  no  means  unfrequent.  Two  cases  of 
its  operating  fatally  in  children,  when  applied  to 
the  skin  of  the  head  for  tiiieu  capitis,  will  be 
foand  in  the  AnnaUi  d'Hi/tjene,  1830,  ii.  437. 
In  both,  the  mucous  membrane  of  the  stomach 
was  found  inflamed,  and  in  one  extensively.  A 
trial  has  recently  taken  place,  {Jieif.  v.  Port, 
Chester  Winter  .\ssizes,  1844),  in  which  a  man, 
pretending  to  cure  cancer,  was  charged  with  the 
death  of  a  female,  by  the  application  of  an  arse- 
nical plaster,  as  it  was  supposed,  to  the  breast. 
The  woman  died  in  a  fortnight.  No  satisfactory 
•vidence  was  obtained  of  the  symptoms  during 
life,  except  that  there  had  been  vomiting  ;  and 
the  accused  had  taken  care  to  remove  the  plasters 
as  soon  as  serious  symptoms  had  begun  to  ap- 
pear ;  hence  there  was  no  direct  chemical  evi- 
dence of  the  nature  of  the  substance  actually 
employed.  This  case,  however,  shows  the  great 
utility  of  the  discovery  of  the  absorption  of  ar- 
ttuic  into  the  Ihniy.  Dr  Brett,  of  Liverpool,  was 
able  to  detect  the  absorbed  arsenic  in  the  sub- 
stance of  the  stomach,  liver,  and  spleen  :  the 
quantity  detected  was  less  than  a  quarter  of  a 
grain.     The  a?sophagus,  stomach,  and  intestines 

were  found  extensively  influraed In 

January  1845.  a  man  in  London  died  apparently 
from  the  effects  of  arsenic  absorbed  thromjh  the 
tkin  of  the  arm.  He  was  engaged  in  the  manu- 
facture of  candles,  to  which  arsenic  was  added 
in  large  proportion,  and  it  was  supposed  that  an 
(Gaston  of  the  skin  had  facilitated  the  absorption 
of  the  poison.  The  medical  opinion  given  at  the 
inquest,  was  decidedly  that  the  deceased  had 
died  from  the  effects  of  arsenic  thus  introduced 
into  the  sijstem.  M.  Flaudin  states,  that  on  one 
occasion  he  had  to  examine  the  viscera  of  a 
woman  who  had  been  killed  by  the  application 


of  an  arsenical  powder  for  the  cure  of  a  schirr- 
ous  breast.  Tlie  arsenic  (absorbed)  was  dis- 
cerned in  various  parts  of  the  body,  but  especially 
in  the  livor,  which  contained  as  much  as  is  usu- 
ally found  w)ien  the  poison  has  been  swallowed  : 
the  quantity  was  greater  than  that  found  in  all 
the  other  organs  together.  This  case  presents 
many  points  of  interest.  The  poison  did  not  be- 
gin to  produce  its  well-marked  effects  until  after 
the  lapse  of  about  ten  hours.  Death  took  place 
in  about  six  days,  and  the  urine  was  suppressed 
throughout.  The  mucous  membrane  of  the  sto- 
mach and  intestines  was  in  its  natural  state  :  in 
the  duodenum  it  was  shghtly  swollen  or  thick- 
ened." 

4784.  "Several  cases  are  reported,  in  which  ar- 
senic ha5  acted  as  a  poison  through  the  unbroken 
skin.  Some  of  these  are  of  old  standing,  and  do 
not  appear  to  have  been  accurately  observed.  // 
the  arsenic  be  in  solution,  it  may  become  speedily 
absorbed;  but  when  in  powder, absorption  would 
take  place  much  more  slowly.  It  is  well  known, 
that  comparatively  insoluble  substances  may  be 
introduced  into  the  system  by  the  endermic 
method,  and  arsenic  does  not  appear  to  present 
any  exception  to  this  mode  of  operation.  The 
thin  skin  of  the  human  subject  appears  to  absorb 
the  poison  more  readily  than  the  hard  thick  skin 
of  animals ;  but  iL  Flaudin  found  that  dogs 
were  speedily  killed  when  arsenical  ointments 
were  rubbed  upon  the  skin  of  the  abdomen,  or  on 
the  inside  of  the  thighs.  All  the  symptoms  of 
arsenical  poisoning,  although  not  appearing  for 
two  or  three  days,  have  been  witnessed  in  the 
human  subject  in  those  cases  in  which  powdered 
arsenic  has  been  used  as  a  depilatory." 

4785.  It  thus  appears  from  the  observations 
of  Dr  Taylor,  that  arsenic,  whether  in  solution 
or  in  powder,  may  be  absorbed  by  ulcerated  sur- 
faces, such  as  scab  ;  by  abraded  skin,  such  as  oc- 
casioned by  rubbing  from  the  irritation  of  keds, 
or  the  attack  of  maggots;  and  even  by  unbroken 
skin.  The  safest  course,  to  avoid  such  risks,  is 
to  render  arsenic  unknown  in  all  farm  operations. 

4786.  Even  the  use  of  corrosive  sublimate  is 
not  free  of  danger,  for  although  Dr  Taylor  ob- 
serves, that  it  is  not  likely  that  any  que*lion  will 
ever  arise  respecting  a  poisonous  impregnation 
of  the  flesh,  from  the  use  of  a  lotion  for  the  pur- 
pose of  destroying  the  fly  in  .-heep,  yet  he  refers 
to  a  case,  reported  by  Mr  Annan,  of  two  i-heep 
which  died  from  the  effects  of  the  external  ap- 
plication of  corrosive  sublimate — a  poison,  he 
remarks,  which  is  most  easily  absorbed.  (Med. 
Times,  July  2/.,  liJ46-,  331.)  '"The  flesh  of  these 
animals  might  have  proved  dangerous  if  it  had 
been  eaten."'  * 

4787.  As  this  is  the  last  opportunity  I  shall 
have  o;'  speaking  of  sheep  before  they  are  put  on 
turnips  in  winter,  (901.)  I  would  recommend  a 
sheep-rack  which  was  exhibited  by  Mr  James 
Kirkwood  of  Tranent,  the  inventor  and  maker 
of  many  ingenious  and  useful  implements,  and 
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which  obtained  the  first  premium  at  the  Highland 

and  Agricultural  show  at  Glasgow,  on  the  1st  of 

August  1850.     Fig.  430  gives  a  view  in  perspec- 

Fig.  430. 


kirkwood's  wire  sheep-fodder  rack. 

tive  of  this  elegant,  strong,  and  useful  fodder- 
rack  for  sheep,  to  be  used  either  on  grass,  or  on 
turnips  in  winter.  It  consists  of  wire-work,  the 
body  being  6  feet  long,  2  feet  9  inches  wide  at 
top,  8  inches  wide  at  bottom,  and  2  feet  34 
inches  in  depth.  The  cover  consists  of  sheet- 
iron,  curved  to  throw  off  the  rain,  and  the  fodder 
is  put  into  the  rack  by  throwing  open  the  hatch 
a,  in  the  cover.  The  refuse  from  the  fodder, 
such  as  hay,  falls  upon  the  troughs  6  6,  made  also 
of  sheet-iron,  and  may  be  eaten  by  the  sheep, 
and  at  all  events  saved  from  being  trodden  into 
the  ground.  The  troughs  are  provided  with  a 
hole  at  each  end  to  allow  the  rain  to  drain  off, 
and  might  be  used  in  dry  weather  for  holding 
salt,  oil-cake,  or  corn  for  the  day.  The  ma- 
chine is  mounted  on  axles  and  wheels,  and  may 
be  moved  to  any  desired  spot.  The  iron  supports 
and  axles  being  malleable,  the  implement  is 
rather  costly — being  L.4,  4s. — but  its  strength 
and  durability  must  be  great  ;  and  perhaps  it 
may  be  made  for  less  money  when  it  comes 
into  general  use,  which  it  certainly  deserves 
to  be. 


ON  LIFTING  POTATOES. 

4788.  The  barvest-work  of  a  farm  can- 
not be  said  to  be  completed  until  tlie  po- 
tato crop  lias  been  taken  out  of  the  ground, 
and  secured  against  tbe  winter's  i'rost.  By 
October  the  potatoes  may  be  expected  to 
be  ready  for  lifting.  Potatoes  indicate 
their  fitness  for  being  lifted  by  the  decay 
of  the  haulms  ;  for,  as  long  as  these  are 
green,  you  may  conclude  the  tubers 
have  not  arrived  at  maturity.  In  an  early 
season  potatoes  ripen  before  October  ;  and 
although  the  weather  should  then  con- 
tinue fine,  the  best  plan  is  to  let  them  re- 
main in  the  ground  until  all  the  grain 
crops  are  harvested  ;  but  in  ordinary  sea- 
sons the  corn  is  cut  down  and  carried  be- 
fore the    potatoes   are  ready  for   lifting. 


Immediately  after  the  fields  are  cleared  of 
corn,  the  potatoes  should  be  taken  up  and 
secured,  to  allow  the  land  to  be  ploughed 
up  for  wheat. 

4789.  Two  modes  are  followed  in  lift- 
ing potatoes— one  with  the  plough,  and 
the  other  with  the  hand  by  means  of  the 
potato-graip.  The  plough  afi'ords  the 
most  expeditious  means,  though  the 
ground  is  most  thoroughly  cleared  of  the 
potatoes  by  means  of  the  graip. 

4790.  In  emjdoying  the  plough  to  take 
up  potatoes,  the  ccnimon  one,  with  two 
horses,  answers  well  ;  but  as  the  potatoes 
run  the  hazard  of  being  cut  by  the  coulter, 
it  should  be  taken  out,  the  sock  lifting  up 
the  potatoes  from  the  bottom  of  the  drill, 
and  the  mould-board  turning  them  out 
upon  the  surface.  The  ploughman  should 
take  in  a  feering,  fig.  19,  of  as  many 
drills  as  covers  about  two  ridges  ;  and  in 
going  up  the  outside  drill  he  splits  it,  and 
in  returning  by  the  outside  drill  on  the 
other  side  of  the  feering,  splits  it  also, 
throwing  the  p(»tatoes  out  of  the  ground, 
in  both  cases,  to  his  right  hand — but  no 
faster  than  a  band  of  gatherers,  of  field- 
workers,  can  gather  them  in  baskets. 
Feering  after  feering  is  thus  made,  and 
the  potatoes  gathered. 

4791.  The  gatherers,  chiefly  field- 
workers,  but  assisted  by  hired  women, 
labourers,  or  boys  and  girls,  when  their 
numbers  are  insufficient  for  the  work, 
follow  the  plough,  each  provided  with  a 
round  basket  with  a  handle,  fig.  235 ;  and  if 
these  are  not  sufficient  in  number,  two 
iratherers  fill  a  basket  between  them,  into 
which  they  gather  the  potatoes  as  fast  as 
possible;  and  as  soon  as  any  basket  is  filled, 
it  is  taken  and  emptied  into  the  cart, 
loosened  in  a  convenient  part  of  the  field, 
to  receive  them.  In  light  and  clean  soil,  the 
potatoes  easily  part  from  it,  and  are  agree- 
ably and  quicldy  picked  up  ;  but  in  heavy 
soil,  and  in  all  soils  in  foul  condition,  the 
plough-furrow  is  apt  to  turn  over  entire, 
and  the  potatoes  to  be  enclosed  within  it — 
in  which  case  a  stout  field-worker  should 
precede  the  gatherers,  and  follow  the 
plough  with  a  small  common  graip,  fig.  82, 
and  shake  the  furrow  loose,  and  free  the 
potatoes  from  the  soil  and  the  haulms  for 
the  gatherers.     Every  the  smallest  potato 
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should  be  gathered,  not  only  for  tlic  sake 
of  economy,  but  of  removing  a  weed  from 
the  succeeding  crop.  The  gathering 
should  not  be  continued  so  late  in  the 
evening  as  that  the  potatoes  cannot  be 
easily  seen,  nor  should  it  be  persevered 
in  in  rain. 

4792.  After  the  field  has  been  gathered 
of  its  potatoes  in  this  manner,  the  har- 
rows are  pass^ed  over  the  ground  a  double 
tine,  to  bring  up  the  concealed  potatoes 
to  the  surface,  and  to  shake  tlie  haulms  free 
of  the  soil.  The  potatoes  thus  after-gathered 
are  usually  reserved  for  the  i>\gs  an<l  the 
poultry. 

4793.  Whenever  the  field  is  cleared  of 
the  crop,  the  haulms  are  gathered  by  the 
field-workers  and  carried  to  the  compost 
stance,  to  be  converted  into  manure, 
(2042;)  and  these  are  the  only  direct  return 
which  the  potato  crop  makes  to  the  soil, 
except  the  part  which  happens  to  be  con- 
sumed by  the  cattle  on  the  farm. 

Fig. 


4794.  A  simple  instrument,  fig.  431, 
which  may  be  substituted  in  the  plough 
for  the  mould-buard,  for  turning  the  po- 
tatoes out  of  the  ground,  was  contrived  by 


Fiff.  4H1. 


THE  POTATO  RAISER  OR  BRaN'DER. 

Mr  Lawson  of  Elgin.  It  consists  of  6 
nuilleable  iron  bars,  the  outer  ones  |  of  an 
inch  square,  the  inner  ones  half  an  inch  in 
diameter,  j(jined  together  in  the  form  of 
a  brander,  26  inches  long  from  a  to  b ;  5 
inches  in  breadth  from  b  to  c,  at  the  fore 
part,  where  is  a  plate  of  iron  ;  27  inches 
in  length  from  c  to  d;  and  18  inches  in 
432. 


THB  POTATO-RAISER  ATTACHED  TO  A  PLOUGH. 

breadth  from  d  to  a.  The  openings 
between  the  rods  will  thus  be  rather 
more  than  3  inches  at  the  widest  end  of 
the  brander,  between  a  and  d.  This 
brander  is  attached  to  the  right  side  of 


4795.  The  gatherers  follow  this  plough 
with  baskets,  the  same  as  the  common 
plough — but  some  of  them  must  throw  the 
haulms  upon  the  gathered  ground  which 
"ies  to  the  right  hand  of  the  drill  they  are 


the  head  and  stilt  of  a  plough,  in  lieu  of  gathering  the  ])otatoes  from;  and  the 
the  mould-board,  by  the  screws  e  c,  the  reason  why  this  must  be  done  is,  that,  as 
fore  end  l>  c  being  placed  close  behind  the  soon  as  the  potatoes  which  lie  on  the  sur- 
sock,  as  seen  at  a,  fig.  432,  which  shows  face  are  gatliered,  the  plough  returns,  and 
the  plough  mounted  with  the  brander,  proceeds  through  the  remaining  part  of  the 
having  its  upper  angle  e,  8  inches,  and  the  drill  in  which  the  potatoes  lie,  still  turn- 
plane  of  its  face  so  bent  down  as  to  have  ing  the  earth  and  potatoes  to  the  right 
the  lower  angle  d  only  4  inches  above  the  hand.  This  second  operation  raises  to  the 
sole  of  the  plough.  The  mode  of  opera-  surface  any  stray  potatoes  which  the  first 
tion  of  the  brander  is,  that  while  the  may  not  have  turned  up,  and  which  the 
earth  partly  passes  through  it,  and  is  women  gather.  This  plough  pulverises 
partly  pushed  aside  by  it,  the  potatoes  the  soil  in  an  extraordinary  degree,  and 
are  left  exposed  upon  the  surface  of  scarcely  leaves  a  single  potato  in  it.  Mr 
the  ground  on  the  right  hand  of  the  Lawson  observe.^  "I  have  never  before 
plougliman.  been  able  to  clear  my  fields  of  potatoes  so 
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effectually   as  by  this  implement,  or  at 
nearly  so  small  an  expense.'" '"' 

4796.  When  potatoes  are  taken  up  by 
Fig.  433 .        manual  labour,  it  is  done 

by  means  of  the  potato- 
graip,  fig.  433,  the 
prongs  of  which  are  flat- 
tened. To  use  this  graip 
efficiently  being  rather 
severe  work,  men  are 
employed  to  lift  the 
potatoes  with  it,  one 
man  taking  a  drill 
close  beside  that  of  his 
fellow- workmen,  while 
2  gatherers,  women, 
boys,  or  girls,  to  every 
man,  pick  up  the  pota- 
toes as  he  turns  theui 
out  of  the  ground,  and 
put  them  into  the  bas- 
kets. 

THE  POTATO-GRy»IP. 

4797.  In  using  this  graip,  it  is  inserted 
into  the  side,  not  uj)on  the  top  of  the  drill, 
and  below,  not  above  the  potatoes,  with 
a  push  of  the  foot;  and  the  earth  thus  un- 
dermined is  turned  over  into  the  hollow 
of  the  drill,  exposing  the  potatoes  to  view 
upon  the  inverted  spit,  from  whence  they 
are  gathered  oft\  The  men  then  pass  the 
prongs  of  the  graip  here  and  there  through 
the  soil,  to  exhume  and  expose  to  view 
every  potato  lurking  beneath  it. 

4798.  In  this  manner,  1  man  and  2 
■women  will  take  up,  of  a  good  crop  of  80 
bolls  of  16  stones  or  2  CAvt.  per  acre,  20 
bolls  a-day,  which  will  cost  ]  6s.  per  acre, 
or  rather  more  than  2^d.  per  boll,  at  the 
following  wages: — 1  man  2s.,  and  2  wo- 
men at  Is.  each  per  day,  without  food.  The 
boll  of  32  stones  or  4  cwt.  will  cost,  near 
towns,  fid.  for  lifting. 

4799.  Potato-graips  cost  2s.  3d.,  and 
when  handled  3s.  each. 

4800.  When  a  farmer  lifts  the  potatoes 
on  his  own  account  to  be  disposed  of 
afterwards,  they  are  put  into  the  cart 
without  measurement  or  selection,  and  car- 
ried directly  to  the  pits. 

4801.  When  lifted  for  a  purchaser  who 

*  Quarterly  Journal  of  ^gr 


has  bought  the  crop  in  the  ground,  the 
potatoes  are  measured,  fig.  168,  or  weighed 
from  the  basket  on  the  spot  into  sacks,  and 
delivered  out  of  the  sacks. 

4802.  When  the  farmer  lifts  them  to 
send  to  the  London  market  direct  from 
the  field,  the  potatoes  are  first  separated 
by  wire  riddles,  through  which  those  under 
the  stipulated  size,  1^  inch  in  diameter, 
pass,  and  the  others  are  measured  into 
sacks  and  carried  directly  to  the  ship's 
side.  The  potatoes  wiiich  fell  through  the 
riddle  are  taken  home  by  the  farmer. 

4803.  The  potato-riddle  is  made  of 
wire,  in  meshes  of  from  If  to  1^  inch 
square,  and  when  riuimed  with  oak,  costs 
2s.  6d.  each,  fig.  160. 

4804.  Potatoes  are  most  commonly 
made  up  by  measure  in  Scotland  into 
what  are  termed  bolls.  The  boll  is  a  given 
weight,  which  varies  with  the  custom  of 
the  district.  They  ought  in  all  cases  to  be 
sold  by  weight. 

480.5.  The  boll  weighs  2  cwt.  or  16 
stones  of  14  lb.  to  the  stone,  in  some  parts 
of  the  country,  and  double  that  weight  in 
other  parts;  while  in  some  places  it  is  as 
much  as  40  stones.  The  lightest  weight  is 
called  the  sini/le,  and  the  heavier  one  the 
double  boll.  It  is  surprising  how  dithcult 
it  is  to  introduce  a  uniform  system  of 
weights  and  measures  into  a  country. 

4806.  The  produce  of  potatoes  varies 
amazingly,  according  as  the  season  is  very 
dry  or  wet.  Even  befjre  the  existence 
of  the  failure,  it  varied  from  30  single  bolls 
or  60  cwt.  =  3  tons,  in  a  very  dry  season  ; 
to  120  bolls  or  240  cwt.  =  12  tons  to  the 
acre  in  a  moist,  growing  one.  The  dis- 
ease has  caused  a  still  greater  variety  in 
the  quantity. 

4807.  The  price  does  not  vary  with  the 
quantity,  a  scanty  crop  seldom  exceeding 
6s.  the  single  boll  of  2  cwt.,  and  tlie  plen- 
tiful one  not  under  4s.  Since  the  disease 
the  price  has  risen  to  30s.  the  small  boll, 
which  I  have  paid  for  good  seed. 

4808.  Taking  a  medium  potato  crop  at 
60  small  bolls  of  2  cwt.  each,  or  6  tons, 
'.culture,  vol.  viii.  p.  551-2. 
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and  a  medium  price  of  5s.  the  boll,  it  yields 
£l5  an  acre;  and  allowing  40s.  an  acre 
as  the  cost  of  all  the  labour  connected  with 
tlie  disposal  of  the  crop,  the  return  is  still 
£13  an  acre — a  large  sura  j  but  it  ought 
to  be  remembered  that  potatoes,  when 
entirely  disposed  of,  leave  no  manure  on 
the  farm,  while  they  re4uire  more  than  an 
ordinary  quantity  to  raise  a  crop;  and 
they  also  incur  considerable  trouble  in  the 
delivery,  and,  being  a  perishable  commo- 
dity, cannot  be  preserved  beyond  a  given 
time.  Since  the  occurrence  of  the  disease, 
no  particular  sum  can  be  relied  on  from  this 
crop;  and  in  consequence  its  culture  has 
become  an  uncertain  speculation.  Hence- 
forward the  returns  from  this  crop  must 
be  left  out  of  calculation. 

4809.  Where  farm-servants  have  potato 
ground  given  them  as  part  of  their  wages, 
their  crop  is  taken  up  with  the  rest  of  the 
field,  and  the  cost  of  taking  it  up  falls 
upon  the  master.  Where  they  receive  a 
stipulated  quantity  of  potatoes,  instead  of 
a  "iven  space  of  ground,  it  is  delivered  to 
tliem  as  taken  up  from  the  field.  The 
quantity  stij)ulated  for  is  7  or  8  bolls,  of 
32  stones  each,  or  from  28  to  32  cwt.  The 
quantity  should  be  measured  or  weighed, 
but  the'  body  of  the  cart  is  usually  made 
the  instrument  of  measurement ;  and  I 
believe  they  prefer  taking  their  chance  in 
this,  well  knowing  the  quantity  is  never 
under  the  just  amount.  Of  the  two  modes 
of  pay iuir servants,  iu  prolific  seasons  they 
are  well  supplied  when  the  ground  is 
planted  for  them  ;  but  in  bad  seasons  they 
sufl^er  privation,  which  they  bear  patiently, 
knowing  that  the  deficiency  arises  from 
no  circumstance  over  which  their  master 
has  a  control ;  anil  those  who  receive  a 
stated  allowance  every  year,  suffer  in  a 
bad  year  by  deterioration  of  quality. 
The  former  class  of  servants  have  always 
a  direct  interest  in  the  quantity,  and  both 
have  so  in  the  quality  of  the  crop.  Since 
the  potato  failure,  instances  have  occurred 
when  it  was  out  of  the  power  of  the  master 
to  pay  the  stipulated  quantity  to  the  ser- 
vants, and  a  compromise  has  been  sub- 
stituted of  £3  in  money,  or  of  3  bolls 
:=  24  stones  of  meal,  of  1 4  lb.  to  the  stone. 
Those  who  had  the  ground  planted  had  no 
claim  on  their  master  on  account  of  the 
failure  of  the  crop;  but  some  allowance, 
I  believe,  was  made  in  most  cases. 


4810.  I  may  hint,  on  lifting  the  crop, 
that  a  few  potatoes  prove  an  acceptable 
gift  to  the  lone  cot-woman  who  works  in 
your  fields,  or  whose  daughter  fulfils  the 
useful  office  of  field-worker. 

4811.  Those  who  desire  to  plant  unripe 
potatoes  as  seed,  should  take  up  the  quan- 
tity required  before  the  haulm  indicates 
a  ripened  state  in  the  general  crop.  Per- 
haps the  small  potatoes  of  the  crop  would 
answer  the  purpose,  as  they  are  the  latest 
efforts  of  the  potato-bearing  fibres;  not 
small  potatoes  as  such,  since  the  entire  crop 
may  consist  of  small  potatoes,  and  be  fully 
ripe,  and  as  unfit  for  seed  as  the  fully 
ripened  largest  ones. 

4812.  The  proportions  of  the  component  parts 
of  the  potato  will  be  found  in  (1255)  and  (1256.) 
Its  nutrient  properties  are  mentioned  in  (1254,) 
(1259,)  and  (1260.)  Its  inorganic  constituents 
are  given  in  (125)7)  and  (1258.)  The  composition 
of  the  ash  of  the  potato  leaves  and  stems  is 
stated  in  (4159)  and  (4160.) 

4813.  Potato-starch  may  be  converted  into  a 
substance  having  tlie  properties  of  tapioca.  An 
acquaintance  of  mine  in  Forfarshire,  the  late  Mr 
James  Scott,  Beauchamp,  raised  large  quantities 
of  potatoes  everj'  year  before  the  .ippearauce  of  the 
disea.«e  amongst  them;  and  instead  of  disposing 
of  them  in  the  bulk,  converted  them  into 
tapioca.  For  this  purpose  he  erected  machinery 
in  connexion  with  his  thrashing-mill  steam- 
engine,  to  grate  the  potatoes  into  pulp,  and  to 
wash  the  starch  out  of  the  pulp.  The  pulp  was 
afterwards  dried  in  tin  vessels  in  an  oven.  The 
tapioca  thus  obtained  was  put  up  in  paper  par- 
cels of  a  pound  weigh*,  and  sold  to  a  house  in 
Glasgow  at,  I  believe,  8il.  per  lb.  The  delivery 
of  the  tapioca  at  the  .shipping  port  of  Arbroath 
was  a  great  saving  of  cartage,  compared  to  what 
would  have  been  the  delivery  of  the  potatoes  in 
bulk.  The  refuse  of  the  manufacture,  consisting 
chiefly  of  the  fibrous  matter  of  the  potato,  was 
retained  to  give  to  pigs  (1593)  and  farm-horses, 

4814.  The  fecula  of  the  potato  presents  very 
varied  forms,  and  no  other  known  kind  acquires 
so  large  a  i^ize,  ob-^ewes  M.  Rnspail.  "  When 
first  obtained  from  the  organ.s  of  the  plant,  it 
exhibits  concentric  wrinkles  on  its  surface,  which 
disappear  when  it  dries.  The  lar^rest  grains  are 
about  "0049  of  an  inch  in  size.  The  most  com- 
mon size  is  from  004  to  0015.  Tliey  are  oval, 
contracted  in  the  middle,  like  the  cocoon  of  the 
silk-worm  ;  gibbous,  obscurely  tri.ingnlar,  or 
rounded,  and  the  smallest  are  spherical.  The 
potato  is  the  only  plant  whose  fecula  is  used  for 
culinary  purposes,  as  it  can  be  obtained  at  a 
cheaper  rate  than  any  other.  To  extract  it,  the 
tubercles  are  washed  and  scrubbed,  after  which 
they  are  rasped  under  a  stream  of  water,  which 
carries  the  raspings  to  a  sieve,  through  whose 
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meshes  the  fecula  alone  passes  into  a  vessel  placed 
below.  When  the  operation  is  finished,  the 
water  is  poured  off,  and  the  fecula  is  repeatedly 
washed  until  the  water  carries  off  no  soluble 
matter  ;  after  which  it  is  dried  in  the  sun  or  in 
a  stove.  This  fecula  then  has  the  appearance  of 
an  impalpable  crystalline  powder,  having  a  white 
colour  with  a  bluish  tinge.  The  grains  are  less 
altered  in  this  than  in  any  other  variety  of 
fecula."  * 

4815.  Fig.  434  gives  a,  view  in  perspective  of 

Fig.  434. 


THE  SELF-DELIVERING  POTATO- WASHER. 

an  excellent  potato-washer,  wliich  was  exhibited 
at  the  Highland  and  Agricultural  Society's  Show 
at  Edinburgh  in  1848,  by  Mr  Richard  Robinson 
of  Belfast.  It  consists  of  two  cast-iron  frames 
a  a  connected  together  by  means  of  three  round 
malleable  iron  rods.  In  the  forks  of  these  frames 
is  inserted  a  wooden  box  or  cistern  b,  wider  at 
the  top  than  at  the  bottom,  to  contain  the  water 
to  wash  the  potatoes.  The  cylinder  c,  having  a 
larger  diameter  at  c  than  at  the  other  end,  is 
sparred  with  fillets  of  wood  fastened  on  with 
iron  hoops,  at  such  distances  as  to  prevent  pota- 
toes slipping  through  between  them.  The  cylin- 
der c  is  hung  on  the  box  b  by  means  of  an  iron 
axle,  which  passes  through  both  ends  of  the 
cylinder,  and  turns  upon  plumber-blocks,  the 
nearest  end  being  extended  as  far  as  to  allow 
the  trough  g  to  be  suspended  between  the  box 
and  the  winch-handle  e,  which  is  supported  on  its 
extremity.  The  hopper  d  receives  the  potatoes, 
which  pass  over  a  grating  in  its  inclined  bottom, 
through  which  any  earth  or  sand  falls  to  the 
ground. 

4816.  The  washer  is  used  in  this  manner  : — 
Water  is  poured  into  the  box  6  until  it  is  nearly 
full.  The  potatoes  are  then  put  into  the  hopper 
d  by  means  of  a  shovel  or  basket,  and  after  pass- 
ing over  the  grating  find  their  way  into  the 
cylinder.     On  turning  the  winch-handle  e,  the 


cylinder  revolves  and  takes  the  potatoes  with  it 
through  the  water;  and  as  the  potatoes  find  their 
way  along  its  inclined  bottom  in  the  water,  they 
are  taken  up  by  a  twisted  sparred  inclined 
plane,  which  carries  them  to  the  opening/ in  its 
boarded  end,  c,  to  a  level  of  the  edge  of  the  box, 
over  which  they  run  down  the  inclined  plane  of 
the  slide  g,  which  conveys  them  as  far  as  k, 
where  a  tub,  barrow,  or  basket,  is  placed  on  the 
ground  to  receive  them  in  a  thoroughly  washed 
and  clean  state. 

4817.  The  peculiar  advantage  of  this  machine 
is,  that  in  turning  the  winch-handle  e  to  the 
right,  and  keeping  the  hopper  d  supplied  with 
dirty  potatoes,  it  washes  them  and  throws 
them  out  clean  in  a  continuous  stream  to  the 
bottom  of  the  slide  A.  On  turning  the  winch- 
handle  e  to  the  left,  the  potatoes  are  retained 
within  the  cylinder,  until  the  washing  is  effected 
as  completely  as  you  desire  ;  and  then,  by  turn- 
ing it  to  the  right,  you  get  quit  of  the  potatoes 
instantly.  In  machines  heretofore  in  use,  the 
washing  process  is  stopped  to  fill  and  empty  the 
cylinder,  which  must  be  raised  out  of  the  cistern 
for  those  purposes,  and  lowered  again  into  it,  by 
a  tedious  and  laborious  process.  The  price  of 
this  machine  is  L.3,  10s. 

4818.  Potatoes  are  generally  given  to  cattle 
in  an  unwashed  state;  and  when  they  are  taken 
up  in  dry  weather  from  dry  soil,  but  little  earth 
adheres  to  them;  but  in  rainy  weather  they  can- 
not fail  to  take  away  much  of  the  soil,  most  of 
which  the  cattle  are  obliged  to  receive.  With 
such  a  washer  as  this,  the  quota  of  potatoes  given 
to  the  cattle  may  be  washed  every  day  in  a  few 
minutes;  and  it  ought  to  be  washed  without  fail. 

4819.  "When  potatoes  are  boiled,  they  lose 
from  1  to  li  per  cent  of  their  weight.  The 
juice  which  may  be  separated  from  them  is 
sweet-tasted.  The  meal  is  insoluble  even  in 
boiling  water,  though  potato-starch  fo)ms  a 
transparent  solution  with  hot  water.  Tluis  it 
appears  that,  by  boiling,  the  albumen,  fibrous 
matter,  and  starch  combine  together,  and  form 
an  insoluble  compound."  Simple  as  the  process 
seems,  it  is  not  every  cook  who  can  boil  a  potato 
veil. 

4820.  "  Dr  Peschier  of  Geneva  has  detected 
the  presence  of  mucous  sugar  and  of  gum  in  the 
potato.  This  explains  why  it  is  capable  of 
undergoing  the  vinous  fermentation.  The  acids 
contained  in  potatoes  in  the  natural  state  were 
ascertained  by  Einhoff  to  be  a  mixture  of  the 
tartaric  and  phosphoric  acids." 

4821.  "  It  is  well  known  that  a  spirit  can  be 
extracted  from  potatoes.  From  this  spirit 
Messrs  Bertillon  and  Guietand  extracted  a 
volatile  oil,  which  M.  Pelletan  found  to  be  a 
colourless  limpid  liquid,  having  a  strong  smell, 
hot  acrid  taste,  very  soluble  in  alcohol,  and 
obviously  containing  much  alcohol."'!' 


*  Raspail's  Organic  Chemistry,  p.  111. 
t  Thomson's  Organic  Chemistry — Vegetables,  p.  481  and  842. 
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4822.  I  remember  seeing  potatoes  that  had 
lain  neglected  for  some  time  fh  a  damp  corner  of 
a  meal  mill,  which  seemed  like  lu  iips  of  brown 
semi-transparent  resin,  and  as  light  in  the  hand, 
the  skiu  being  translucent  though  as  rough  as  in 
the  natural  state.  On  boiling  a  few,  I  found 
they  regained  the  ordinary  meally  character  of 
a  good  potato,  and  tasted  as  well.  This  incident 
occurred  before  the  appearance  of  the  failure. 


ON  STORING  POTATOES. 

4823.  Tlie  object  of  storing  potatoes  is 
to  place  them  beyoud  the  reach  of  frost. 
No  difficulty  is  found  in  doing  so  in  the 
early  part  of  winter,  when  the  temper- 
ature is  merely  low,  and  not  frosty,  and 
vegetation  dormant.  Potatoes  may  there- 
fore be  kept  in  almost  any  situation  in  the 
early  part  of  winter ;  but  if  damp  is 
allowed  to  reach  them  for  a  length  of 
time,  they  will  rot ;  and  if  the  air  finds 
access  to  them  in  winter,  the  frost  will 
not  only  reach  them,  but  vegetation  will 
be  awakened  in  them  in  early  spring. 
To  place  them  effectually  beyond  the 
influence  of  the  elements,  they  should  be 
stored  in  a  dry  place,  and  closely  covered 
up;  and  no  mode  affords  both  requisites 
80  completely  as  ordinary  dry  soil. 

4824.  Fig.  435  exhibits  the  two  ordi- 
nary forms  of  pits,  one  conical,  the  other 
prismatic.     The  conical  form  is  employed 

Fig. 


for  pitting  small  quantities  of  potatoes, 
and  is  well  adapted  for  small  farms  and 
cottars  ;  the  prismatic  is  used  for  storing 
large  quantities.  For  both  sorts  of  pits,  a 
situation  sheltered  from  the  north  wind 
should  bo  selected ;  and  the  ground  as  dry 
of  itself  as  to  absorb  the  rain  as  fast  as  it 
falls,  or  as  much  inclined  as  to  allow  sur- 
face water  to  run  away  quickly.  The  site 
should  be  conveniently  chosen  for  opening 
the  pits  and  admitting  carts  to  them,  at  the 
corner  or  side  of  afield,  so  as  not  to  interfere 
with  its  work  in  winter,  and  as  near  the 
steading  as  possible. 

4825.  A  conical  pit  of  potatoes  is 
formed  in  this  manner : — If  the  soil  is  of 
ordinary  tenacity,  and  not  very  dry,  let  a 
small  spot  of  its  surface  be  smoothened 
with  the  spade.  Upon  this  spot  let  the 
potatoes,  as  they  are  taken  out  of  the  cart, 
be  built  by  hand  in  a  conical  heap,  not 
exceeding  2  feet  in  height ;  and  the 
diameter  which  a  cone  of  that  lieight  will 
occupy,  so  as  not  to  impose  much  trouble 
in  piling  up  the  potatoes,  will  be  about  6 
feet— that  is,  U  foot  in  breadth  to  1  foot  in 
hei^dit.  The  potatoes  are  then  covered 
with  a  thick  thatching  of  diy  clean  straw 
— not  drawn,  as  is  too  commonly  the  case, 
but  broken.  Earth  is  then  dug  with  a 
spade  from  the  ground  in  the  form  of  a 
trench  around  the  ])it,  the  inner  edge  a, 
fig.  435,  of  the  trench  being  cut  as  far  from 
435. 
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the  pile  of  potatoes  as  will  be  the  thickness 
of  both  the  covering  and  of  the  earth  to  be 
put  upon  it,  which  may  be  about  1  foot. 
The  first  spadeful  is  laid  upon  the  lower 
edge  of  the  straw,  and  round  the  heap  of 
potatoes  in  a  circle;  the  earth  being  chopped 
fine  and  beaten  down  with  the  spade,  to 
render  it  as  impervious  to  cold  as  possible: 
and  the  drier  it  is,  the  less  effect  will  frost 


have  upon  it,  and  penetrate  into  it  the  less 
distance.  Thus  spadeful  after  spadeful 
of  the  earth  is  taken  from  the  trench,  and 
heaped  on  the  straw  above  the  potatoes, 
nnlil  the  entire  cone  a  h  c  '\s,  formed, 
which  is  then  beaten  smooth  and  round 
with  the  back  of  the  spade.  The  sharp 
apex  of  the  cone  at  h  will  be  about  3  feet 
3  inches  in  height,  and  the  diameter  of 
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the  cone  from  c  to  a  about  8  feet.  The 
trench  round  by  a  c  should  be  cleared  of 
earth  ;  and  an  open  cut  made  from  its 
lowest  side,  to  allow  any  water  to  run 
freely  away. 

4826.  When  the  soil  is  naturally 
dry,  the  site  of  the  pit  may  be  dug  out  of 
the  solid  ground  a  spade  depth,  for  storing 
the  potatoes  into  what  is  then  really 
a  pit,  and  the  height  of  the  heap  above 
the  surface  of  the  soil  will  be  proportionally 
less ;  but  unless  the  soil  is  as  dry  as  sand 
or  gravel,  the  potatoes  should  be  piled 
upon  the  natural  surface  of  the  ground. 

4827.  The  prismatic  or  lonff  pit,  d  ef 
g  A,  fig.  435,  is  formed  exactly  in  the 
same  manner,  with  the  exception  that  the 
potatoes  are  piled  in  a  straight  line  along 
its  sides  and  ends  d  h  and  d  e,  instead  of 
round,  as  in  a  conical  heap.  The  height 
of  the  pile  of  potatoes  should  not  exceed 
2^  feet,  and  its  breadth  will  spread  out  to 
about  7g  feet;  and  allowing  12  inches  of 
thickness  for  the  straw  and  earth,  the  height 
of  the  finished  pit  will  be  3^  feet,  and 
breadth  9^  feet.  The  direction  of  a  long 
pit  should  always  be  N.  and  S.,  to  place 
both  its  sides  within  reach  of  the  sun's  rays 
in  winter,  to  counteract  the  eflTects  of  frost. 

4828.  It  is  found  that,- when  fresh  pota- 
toes are  heaped  together  in  large  quanti- 
ties, a  certain  degree  of  heat  arises,  which 
increases  as  much  as  to  awaken  vegetation 
in  the  potatoes ;  and  one  proof  of  such  heat 
having  existed  is  evidenced  by  the  long 
sprouts  in  the  heap  when  opened  in  spring. 
The  thick  covering  of  dry  straw  upon  the 
potatoes  may  be  the  means  of  retaining 
the  heat  thus  evolved,  and  hence  it  has 
been  suggested  to  leave  openings  along 
the  ridge  of  the  pit  for  the  heat  to  escape  ; 
the  oi)enings  to  be  left  at  intervals  through 
upright  bundles  of  drawn  straw,  held  to- 
gether by  cord,  and  cut  square  on  the  top, 
before  the  earth  is  thrown  up  and  beaten 
down  near  the  ridge.  These  straw  chim- 
neys may  be  seen  at  i  and  k,  fig.  435. 

4829.  To  preserve  potatoes  cool  in  the 
pits  during  winter,  it  has  been  recom- 
mended to  mix  earth  amongst  them  and  to 
have  no  covering  above  them  but  earth, 
in  imitation  of  the  state  they  happen  to  be 
left  in  the  ground  all  winter,  when  found 
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in  spring  quite  fresh  and  good.  Potatoes, 
I  know,  have  been  pitted  amongst  earth, 
and  kept  well  enough  all  winter;  but  the 
experiments  were  conducted  on  too  small 
a  scale  to  reconmiend  the  plan  for  adop- 
tion on  a  farm.  It  must  be  admitted  that 
the  analogy  between  this  mode  of  pitting, 
and  of  preservation  in  the  field  in  winter, 
is  far  from  correct.  In  the  pit  one  layer 
of  potatoes  lies  above  another,  with  inter- 
vening layers  of  earth — a  relation  in  wliich, 
when  one  potato  rots,  it  cannot  fail  to 
affect  the  one  lying  immediately  above 
and  below  it ;  whereas  in  the  field  every 
potato  lies  singly,  and  in  one  layer,  sur- 
rounded by  earth,  independently  of  others, 
and  although  it  should  become  rotten, 
it  cannot  possibly  affect  any  other  in  the 
field.  Nor  is  the  condition  of  potatoes 
improved  when  stored  in  cellars  or  out- 
houses ;  for,  independent  of  the  heat,  the 
probable  dampness  of  the  cellar  may  cause 
many  to  rot ;  and  constant  exposure  to 
the  air,  if  not  directly  conducive  to  vege- 
tation, will  cause  as  much  evaporation 
of  the  water  of  the  potato  as  to  produce 
considerable  shrinking.  Until,  therefore, 
experience  discovers  a  better  plan,  the  old 
one  of  pitting  must  be  followed ;  and  if 
certain  bad  eflects  have  been  experienced 
by  heating,  in  consequence  of  the  heaps 
having  been  made  too  large,  modifications 
should  be  adopted  in  the  construction  of 
pits  to  avoid  the  evil  complained  of.  I 
think  that,  if  potatoes  are  placed  in  heaps 
of  the  dimensions  I  have  mentioned  above, 
they  will  run  little  risk  of  heating. 

4830.  It  is  difficult  to  explain  the  diffe- 
rent effects  whicii  the  same  mode  of  pitting 
produces  now  that  it  did  twenty  years  ago 
and  upwards.  Then,  let  the  pits  be  formed 
ever  so  large,  and  the  cut- sets  heaped  on 
tlie  barn-floor  ever  so  high,  either  for  a  long 
or  a  short  period,  not  a  word  was  heard  of 
failure ;  but  if  there  is  any  truth  in  the 
conjecture,  that  the  failure  is  ascribable  to 
the  ordinary  mode  of  pitting,  the  conclu- 
sion is  irresistible  that  some  change  must 
have  come  over  the  potato  itself,  since 
there  is  none  in  the  pitting.  What,  then, 
we  all  want  to  know  is,  ^ch^/  Avhole  pota- 
toes heat  now  in  the  pit,  and  cut  ones  in 
the  barn,  when  no  such  effects  were  seen 
twenty  years  ago  ?  Since  no  satisfactory 
answer  can  be  given  to  this  question,  let 
the  pitting  of  potatoes  in  winter,  and  the 
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treatment  of  the  cut-sets  be  changed  to 
suit  the  altered  condition  of  the  plant; 
but  the  adoption  of  a  safe  change  in  prac- 
tice should  not  induce  us  to  neglect  the 
circumstance  that  causes  the  change,  nor 
content  ours^elvei  with  secondary  causes, 
although  a  remedy  may  seem  hopeless. 
This  leads  us  to  revert  to  the  rationale  of 
the  potato  disease,  which  has  been  already 
discussed  in  (41G1)  and  (4162.) 

4831.  As  long  ago  as  1843,  a  foreign 
cnltivator  "found  that,  five  weeks  after  he 
had  harvested  a  crop  from  a  field  planted 
with  diseased  potatoes,  they  began  to 
undergo  a  dry  corruption  ;  and  that,  even 
if,  externally,  they  had  a  sound  appear- 
ance, they  had  intcrnallt/  a  number  of  the 
blue  spots,  called  stagnation  spots,  which, 
when  the  potatoes  were  Lolled,  remained 
hard,  were  rejected  by  cattle,  and  which 
could  not  be  used  for  the  manufacture  of 
brandy,  as,  besides  being  unsuited  for  the 
purpose,  the  potatoes  would  not  go  through 
the  crushing-mill."*  These  are  precisely 
the  characters  of  the  disease  observed  in 
our  own  potatoes,  and  they  aff'ord  infallible 
means  of  detecting  the  existence  of  the 
disease. 

4832.  As  expedients  have  been  adopted, 
during  the  growth  of  the  potato,  to  evade 
the  disease  on  the  stems  and  leaves,  and 
by  consequence  on  the  tubers,  as  has  been 
particularly  mentioned  from  (4153)  to 
(4158;)  as  many  expedients  have  been 
adopted  in  the  pitting  to  ward  off  the 
disease  from  the  potatoes  themselves,  but 
none  as  yet  have  succeeded  in  doing  so,  far 
less  in  staying  the  plague,  after  it  has  ma- 
nifested itself. 

4833.  Of  such  expedients  dry  materials 
have  been  mixed  with  the  potatoes  in  the 
pits — for  no  one  has  entirely  condeniued 
the  use  of  pits — such  as  dry  sand,  sawdust, 
dry  powdered  peat,  ashes  of  various  kinds; 
and  if  any  of  these  really  prevented  the 
wet  rot,  the}'  had  no  power  to  retard  the 
progress  of  tiie  dry  rot. 

4834.  Ventilators  of  various  kinds  be- 
sides those  of  i  and  k,  fig.  435,  have  been 
recommended  in  pits,  with  the  view  of 
evaporating  the  moisture  from  the  potatoes. 


and  preventing  the  rot.  Such  ventilators 
are  conduits  for  air  made  of  laths  and 
slabs  of  wood,  and  of  pipe  tiles ;  and 
although  in  many  cases  they  apparently 
checked  the  first  symptoms  of  the  disease, 
yet  where  the  disease  was  decidedly  active, 
they  proved  as  ineffective  as  the  expedi- 
enta  mentioned  above. 

4835.  The  soil  most  protective  of  the 
potato  against  disease  is  moss.  Out  of  32 
cases  of  the  cultivation  of  the  potato  in 
moss  in  England,  only  5  suffered  much, 
and  17  little,  while  10  escaped  altogether; 
of  31  cases  in  Scotland,  none  were  bad  ; 
of  41  Irish  cases,  only  2  suff"ered  much, 
24  little,  and  15  escaped;  and  of  Welsh 
the  one  case  escaped.  It  would  seem  that 
peat  mixed  with  other  manures  acts  to 
some  extent  as  a  preventive,  2  instancea 
of  escape  occurring  in  England,  and  15  in 
Ireland;  while  no  example  <jf  failure  oc- 
curred in  England  and  Scotland,  and  but 
4  in  Ireland,  and  1  in  Wales.  The  con- 
clusion is — in  pure  well-drained  })eat  moss, 
potatoes  suffer  very  little  from  disease. 

4836.  On  heavy  land  the  disease  ia 
considerable.  In  England  1  29  cases  suf- 
fered much  out  of  163,  only  34  escaping ; 
in  Scotland  the  result  was  better,  16  cases 
escaping  out  of  27,  the  suff'ering  being 
much  in  11  cases;  but  in  Ireland  there 
was  no  escape,  and  11  cases  sufftTcd  much, 
and  the  same  was  the  state  witii  ^^'ales,  2 
cases  suffering  much.  And  where  the 
heavy  land  was  also  wet  the  proportion  of 
suffering  increased  :  in  England  it  was  as 
153  is  to  34  which  escaped;  in  Scotland 
1 6  to  1 7  ;  in  Ireland  1 3  to  1  ;  in  Wales  4  to 
none;  and  on  the  whole  186  to  51.  And 
if  to  these  rich  land  is  added,  the  jiro- 
jKirtion  of  loss  rises  still  higher,  as  237 
to  44.  The  conclusion  is,  that  potatoes  in 
very  rich,  wet,  or  heavy  land  are  exposed 
to  <lisease  in  a  most  dangerous  degree, 
as  272  to  9,  unless  the  land  is  very  dry, 
or  the  climate  cold,  or  the  planting  per? 
formed  in  the  autumn  or  very  early  in 
spring — so  that  not  more  than  1  crop  in 
30  can  hope  to  escape  in  such  land. 

4837.  On  light  land  the  results  were 
the  opposite  to  those  on  the  heavy :  in 
England  the  number  of  escapes  being  313 


*  Journal  of  Agriculture,  March  1844,  p.  395. 
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to  79,  which  suffered  much  ;  in  Scotland 
129  to  none;  in  Ireland  48  to  1  ;  and  in 
Wales  20  to  none,  the  proportion  of  great 
disease  being  about  one-sev-enth.  The 
conclusion  is,  that  in  England  the  chances 
are  313  to  24  against  the  appearance  of 
much  disease  in  light  lands,  unless  plant- 
ing is  late,  or  manuring  excessive,  or  there 
is  a  heavy  wet  subsoil :  that  is,  not  more 
than  1  crop  in  13  suffers  much  in  light 
land,  if  moderately  manured,  planted 
early,  and  resting  on  a  dry  subsoil.  In 
other  parts  of  the  kingdom  no  failures 
occurred  on  light  lands,  except  in  one  in- 
stance near  Londonderry. 

4838.  The  connection  between  manures 
and  the  potato  disease  is  not  so  easily 
traced  as  is  the  case  of  soils,  the  experi- 
ence of  cultivators  being  of  the  most  oppo- 
site nature.  "  No  doubt  can  exist  as  to 
the  cause  of  these  discordant  statements. 
The  circumstances  under  which  the  trials 
have  been  made  have  not  been  the  same, 
and  therefore  the  results  have  also  been 
different.  Or,  as  has  commonly  happened, 
effects  have  been  ascribed  to  manures, 
which  have  in  truth  belonged  to  other 
and  unsuspected  causes."  As  regards 
guano,  the  inference  is,  that,  under  all  cir- 
cumstances, two  crops  manured  with  guano 
have  been  saved  out  of  three ;  that,  if 
applied  to  autumn  and  early  spring  plant- 
ed crops,  it  is  advantageous,  but  that  it  is 
dangerous  in  late  planting.  The  conclu- 
sion arrived  at  in  the  use  of  farmyard 
manure  is,  that  if  used  abundantly,  in 
a  very  rank  condition,  and  especially  in 
this  state  to  late  planted  crops,  it  is  an 
extremely  disadvantageous  application. 
Ashes  area  safe  manure,  when  applied  by 
itself,  in  the  proportion  of  27  to  4,  and 
when  mixed  with  farmyard  dung  54  to 
15.  Saline  manures  have  not  been  pro- 
ductive of  injury,  and  are  perliaps  benefi- 
cial. Without  manure  the  results  are 
favourable.  In  England,  32  cases  suffered 
much,  for  96  which  escaped  ;  in  Scotland 
1  suffered  for  1 1  that  escaped  ;  in  Ireland 
1  for  7 ;  and  in  Wales  1  for  2  :  the  whole 
giving  35  cases  of  suffering  for  116  which 
escaped.  Nothing  is  discernible  in  favour 
of  salt ;  nor  does  sea-weed  indicate  a 
better    effect.        The    conclusion   of  the 


whole  matter  may  thus  be  summed  up — 
thatover-luxuriance, arising  from  whatever 
cause,  was  highly  favourable  to  theprogress 
of  disease,  and  vice  versd* 

4839.  My  belief  is,  that,  if  we  ever  shall 
be  able  to  check  the  virulence  of  the 
potato  disease,  we  ought  to  be  contented 
to  raise  small  crops,  compared  with  what 
we  were  for  many  years  accustomed  to 
do  before  the  disease  appeared,  witli  small 
quantities  of  well-prepared  manure  ;  and 
although  such  a  method  of  cultivation  will 
not  give  the  pecuniary  returns  which  have 
hitherto  been  derived  from  the  potato,  we 
must  dispense  with  large  crops  and  large 
profits,  for  the  sake  of  again  enjoying  a 
pleasant  constituent  of  the  dinner  table. 
Overgrown  potatoes,  forced  with  inordi- 
nate quantities  of  putrescent  manure,  are 
as  unpleasant  to  the  palate  as  precarious 
to  the  purse. 

4840.  "  When  potatoes  are  exposed  to  the 
action  of  frost,  it  is  well  known  that  they  be- 
come soft,  and  acquire  a  sweet  taste.  This  taste 
is  succeeded  by  a  sour  taste,  owing  to  the  rapid 
evolution  of  acetic  acid,  and  the  root  soon  passes 
to  putrefaction.  From  the  experiments  of  Einhoff, 
we  learn  that  the  sugar  is  formed  at  the  expense 
of  the  mucilage  ;  for  the  other  ingredients  were 
found  in  potatoes  sweetened  by  frost,  in  the  usual 
proportion.  He  considers  this  sweetening  pro- 
cess as  connected  with  the  vegetative  powers  of 
the  root."  + 

4841.  Since  the  removal  of  the  duty,  a  consider- 
able trade  in  the  import  of  potatoes  has  arisen 
with  Holland,  Hamburg,  Belgium,  and  France. 
In  1848  the  quantity  imported  was  940,697 
cwt.,  and  in  1849  it  increased  to  1,417,863  cwt.J 


ON  SOWING  WHEAT  IN  AUTUMN. 

4842.  "  How  ceaseless  is  the  round  of 
rural  labour!"  may  the  poet  truly  exclaim, 
for  no  sooner  does  the  farmer  secure  one 
crop  than  he  commences  to  sow  a  new 
one  ;  and  his  efforts  in  autumn  are  exerted 
to  prepare  as  much  land  to  sow  with  wheat 
as  he  possibly  can. 

4843.  We  left  the  working  of  summer 
fallow  after  the  land" was  dunged,  (4172;) 
and  when  it  was  to  receive  no  lime.  It  is 
now  our  business  to  finish  the  summer  fal- 


*  Qardeners'  Chronicle,  Feb.  and  March,  1849.     t  Thomson's  Organic  Chemistrtf — Vegetables,  p. 481. 
X  Parliamentary  Return,  February  12, 1850. 
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lowing,  by  sowing  wheat  upon  the  land 
so  prepared  for  it.  The  first  process  is 
the  levelling  of  the  drills  which  cover  the 
dung,  by  harrowing  them  across  a  double 
tine ;  and,  if  the  land  is  strong  clay, 
another  double  tine  will  be  required  across 
the  first  one. 

4844.  After  the  land  has  been  harrowed 
level,  the  root  weeds  that  may  have  been 
brought  to  the  surface  should  be  removed, 
but  the  surface  weeds  will  soon  wither  in 
the  sun  and  air. 

484.'5.  The  land  should  then  be  feered, 
to  be  gathered  ujj  (749,)  into  ridges;  and 
if  thoroughly  drained,  or  naturally  dry, 
one  gathering-up  will  make  a  good  seed- 
bed ;  but  wet  land,  to  lie  safe  all  winter 
in  the  ridge,  should  be  twice  gathered-up, 
(764.)  The  second  gatliering-up,  how- 
ever, should  not  be  ploughed  immediately 
after  the  first,  but  such  an  interval  of  time 
should  elapse  as  to  allow  the  land  to  sub- 
side, and  the  subsidence  will  be  much 
accelerated  by  rain. 

4846.  Should  the  fallow  land  have  had 
the  dung  spread  upon  the  surface,  and 
ploughed  in  with  feered  ridges,  the  feerings 
had  been  made  to  leave  a  half  ridge  at  the 
side  of  the  field,  (4170  ;)  which,  now  that 
the  land  is  about  to  be  gathered-up  for 
the  seed-furrow,  is  converted  into  a  whole 
ridge,  to  be  uniform  with  those  of  the 
rest  of  the  field. 

4847.  But  a  practice  has  come  into  use 
since  the  introduction  of  the  grubber,  fig. 
215,  which  possesses  advantages  on  strong 
land,  in  certain  circumstances,  which  is,  to 
put  the  sown  wheat  into  the  ground  with 
the  grubber,  upon  the  gathered-up  ridges 
which  had  covered  in  the  dung  of  the  fal- 
low, instead  of  gathering-uj)  the  land  again 
for  a  seed-furrow  ;  and  to  finish  the  work 
Avith  a  double-tine  harrowing  along  the 
ridges.  When  the  grubber  is  contem- 
plated to  be  so  used,  the  land  should  liave 
been  feered  for  gathering-up  in  the  summer 
fallow,  so  as  to  finish  with  full  ridges  over 
the  field,  as  the  contemplated  grubbing 
cannot  alter  the  form  of  ridges.  When  a 
tough  waxy  clod  is  expected  to  arise  on 
ploughing  strong  land,  rather  wet  below, 
for  a  seed-furrow,  or  when  unsettled 
weather  prevails,  the  grubber  will  keep 


the  dry  ameliorated  soil  upon  the  surface, 
and  accelerate  the  seed-time  considerably. 

4848.  The  land  being  thus  prepared  for 
the  seed,  the  variety  of  wheat  intended  to 
be  sown  just  now  should  have  been  selected 
in  time  from  your  own  stock,  or  purchased 
from  that  of  another.  It  is  quite  possible 
for  a  part  of  the  new  crop  to  be  thrashed 
out  for  seed  in  time  for  sowing  in  autumn; 
but  those  who  sow  early  in  autumn  will 
not  have  the  opportunity  of  procuring 
their  seed  in  this  way. 

4849.  Some  farmers  prefer  sowing  wheat 
on  fallow  land  in  September ;  and  where 
there  are  much  bare  fallow  and  strong 
land,  that  month  may  be  a  proper  season  to 
begin.  The  objection  is,  that,  should  the 
later  part  of  autumn  and  the  early  part  of 
winter  prove  mild,  the  wheat  plant  will  be- 
come proud  (2660.)  before  cold  and  frosty 
weather  set  in  to  check  its  growth.  Octo- 
ber, in  my  estimation,  is  the  best  period  for 
sowing  wheat,  as  it  avoids  the  risk  of  proud 
growth,  and  also  of  bad  weather  setting  in 
at  the  latter  part  of  November,  after  which 
no  wheat  should  be  sown  until  the 
spring. 

4850.  But  although  the  new  crop  were 
secured  in  good  time  to  aflTord  seed  for 
sowing  in  autumn,  it  is  better  to  sow  old 
wheat  than  new  in  autumn.  New  wheat 
will  germinate  quicker  in  the  most  favour- 
able circumstances  of  soil  and  weather 
than  old  ;  but  it  is  more  easily  affected  by 
bad  weather,  and  bv  insects  ;  and  in  con- 
sequence its  braird  is  generally  neither  so 
thick  nor  so  strong  as  from  old  wheat — 
that  is,  from  seed  of  the  preceding  year ; 
for  very  old  wheat  may  have  lost  its  vita- 
lit}',  even  in  the  stack,  or  have  been  much 
injured  by  the  weevil,  (1859,)  in  the 
granary. 

4851.  The  varieties  of  wheat  well  suited 
to  be  sown  in  autumn  are  so  numerous 
that  a  few  may  be  found  ada})ted  for 
every  locality.  Hunter's  wheat  has  long 
been  a  favourite  in  Scotland,  on  all 
classes  of  soils.  The  Chidham  white 
wheat  is  a  favourite  in  many  parts  of  the 
kingdom,  on  the  best  loams.  Both  belong 
to  the  class  of  wheat  represented  in  fig. 
177.  Upon  inferior  soils  it  is  always 
safest  to  sow  a  red  wheat,  which,  although 
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realising  a  lower  price  in  the  market,  will 
always  yield  a  larger  increase.  Of  the  red 
wheats  the  Danzig  creeping  has  long  stood 
the  test  as  a  hardy,  tillering,  and  prolific 
variety.  This  wheat  belongs  to  the  second 
class,  represented  in  fig.  178.  As  no  spe- 
cific rule  can  be  laid  down  for  a  special 
variety  of  wheat  to  be  sown  in  any  given 
locality,  you  must  exercise  your  own  judg- 
ment, on  hearing  the  opinions  of  farmers  in 
your  neighbourhood,  as  to  the  varieties 
best  suited  to  your  own  locality. 

4852.  Wheat  sown  in  autumn  is  pickled 
in  the  same  manner  as  that  sown  in  spring, 
(2308.) 

4853.  Wheat  may  be  sown  broadcast, 
drilled,  and  dibbled  in  autumn,  and  there 
is  no  peculiarity  in  exercising  either  pro- 
cess at  this  season.  Sowing  broadcast  is 
done  by  the  hand,  as  has  already  been  de- 
scribed in  (2319)  and  (2320,)  and  with  a 
machine  in  (2333)  and  (2334.)  The 
drilling  is  eflfected  by  the  machines  repre- 
sented in  figs.  205,  and  206.  The  dib- 
bling may  be  executed  by  the  machines 
represented  in  figs.  291  and  292.  Broad- 
cast sowing  is  still  most  common  in  Scot- 
land. Drilling  is  the  usual  method  in 
England,  as  also  in  the  neighbourhood  of 
large  towns  in  Scotland,  because  that  form 
of  sowing  permits  the  surface  weeds  being 
most  easily  destroyed  by  mechanical  means 
amongst  growing  crops. 

4854.  The  finishing  processes  of  harrow- 
ing, described  from  (2352)  to  (2358,)  and 
of  water-furrowing  (2361,)  are  conducted 
in  the  same  manner  now  as  in  spring  ;  but 
with  this  difference  in  autumn,  when  water 
is  more  likely  to  stand  upon  the  land,  that 
gaw-cuts  (779)  must  be  made  with  the 
spade,  fig.  237,  in  hollows  on  the  surface, 
and  across  headridges  ;  for,  however 
thoroughly  drained  land  may  be,  channels 
must  be  provided  to  carry  large  falls  of 
rain  quickly  away. 

4855.  As  regards  the  harrowing,  it  is 
of  importance  to  leave  the  wheat  land  all 
winter  with  a  round  large  clod  upon  the 
surface.  Such  clods  afford  shelter  from 
wind  and  frost  to  the  young  plants,  and, 
when  gradually  mouldered  by  frost,  also 
serve  to  increase  the  depth  of  the  loose  soil, 
and  give  the  roots  a  better  hold   of   it. 


Wherever  the  land  is  harrowed  as  fine  as 
meal,  in  autumn,  the  rain  never  fails  to 
batter  its  surface  into  a  crust,  and  the  frost 
to  heave  it  up  in  spring  like  fermented 
dough,  in  which  action  the  plants  are 
raised  along  with  the  soil,  and  left  on  the 
surface  almost  drawn  out  by  the  roots,  after 
the  subsidence  of  the  earth  on  the  frost 
becoming  thawed  by  sunshine  (2660.)  Such 
an  effect  can  only  occur  where  a  consider- 
able quantity  of  moisture,  ready  to  be  acted 
on  by  frost,  has  been  retained  by  the  sub- 
soil immediately  under  the  surface-soil. 
Draining  is  the  only  safeguard  against 
the  young  wheat  plant  being  thrown  out 
by  frost  from  the  ground  in  that  particular 
manner. 

4856.  When  land  is  naturally  strong 
enough  to  grow  wheat,  and  yet  is  some- 
what soft,  and  as  wet  below  as  to  make 
it  probable  that  the  plant  will  be  thrown 
out,  (26G0,)  ribbing  with  the  small  plough 
(2626)  and  (2628)  is  a  better  mode  of 
ploughing  it,  to  make  it  retain  the  plant, 
than  common  ploughing.  The  wheat  is 
sown  broadcast  over  the  ribs,  and  liarrowed 
in  with  only  a  double  tine  along,  (2696.) 
The  ribbing  gives  tiie  seed  a  deeper  bed 
in  the  soil  than  mere  harrowing,  and  the 
plant  a  deeper  hold  in  spring;  and  it  has 
one  advantage  in  common  with  the  grubber, 
of  moving  only  tlie  dry  surface  soil  for  the 
seed-bed.  llibbing  can  only  be  practised, 
however,  on  land  that  has  been  ridged  up 
for  some  time,  as  the  small  plough  goes 
too  deep,  and  makes  the  drills  too  wide  on 
new-ploughed  land.  Ribbing  is  never 
attempted  on  land  that  has  not  been  ridged 
u[),  the  small  plough  being  unfit  to  turn  up 
land  in  a  hardened  state. 

4857.  Another  mode  of  preventing  the 
throwing  out  of  the  wheat  plant  on  soft 
land,  otherwise  well  adapted  for  wheat,  is, 
first,  to  feer  the  land  into  ridges,  fig.  19, 
sow  the  seed  broadcast  between  the  feer- 
ings,  cover  it  vrith  a  light  seed-fiuruw, 
with  the  common  plough,  either  gatliering- 
up  (749,)  or  casting  it  (755,)  according 
to  the  texture  of  the  soil,  and  leave  the 
land  unharrowed  and  rough  all  winter. 

4858.  As  the  ground  is  desired  to  be 
left  in  a  rough  state  all  winter,  no  use 
ought  to  be  made  of  the  roller  in 
autumn. 
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4«59.  The  land  that  has  grown  heanit 
is  the  next  sown  with  wheat  in  autumn 
after  the  bare  fallow^,  with  the  exception 
periiaps  of  the  small  space  which  had  been 
occii(>ied  by  the  summer  tares,  and  which 
may  be  in  the  same  field  with  the  beans, 
so  tliat  both  may  form  one  break  to  be  now 
sown  with  wheat.  The  land  after  beans  and 
tares  is  usually  feered  and  gathered-up 
(749)  for  tlie  seed-furrow  at  once,  and  sown 
immediately,  as  the  season  is  far  advanced 
by  the  time  the  bean-crop  is  carried  in 
and  stacked ;  but  the  seed-bed  is  in  a  better 
state  for  wheat  when  tlie  soil  is  allowed 
to  subside  for  a  few  days  before  the  seed 
is  sown. 

4860.  Where  the  soil  is  strong,  and  the 
ridges  sufficiently  round,  the  grubber  may 
be  used  on  the  bean-stubble,  as  on  the 
fallow-land,  to  let  the  wheat,  sown  broad- 
cast, into  the  ground ;  for  which  purpose 
a  4  horse  grubber  will  be  required.  The 
grubber  succeeds  in  such  a  case  very  well, 
as  far  as  the  wheat  is  concerned,  and  it 
has  the  advantage,  in  a  late  autumn,  of  get- 
ting through  the  work  expeditiously;  but 
on  stronjj  soil,  not  tliorouirh  drained,  and 
in  a  comparatively  flat  state,  grubbing  is 
not  the  best  preparation  for  wheat  on 
bean-stubble ;  because  the  seed  incurs 
the  risk  of  rotting  in  such  soil,  left  in 
that  state  all  winter,  and  the  soil  itself  is 
apt  to  become  sour,  from  which  efl'ect 
the  land  would  scarcely  recover,  even  if 
bare-fallowed  the  succeeding  year.  Soil 
thus  grubbed  requires  of  harrowing  only  a 
double  tine  along  the  ridges. 

4861.  The  land  that  has  o^rovin potatoes^ 
after  which  wheat  is  usually  sown,  (2699) 
must  be  ploughed  for  a  seed-furrow,  as  upon 
the  drills  in  which  the  potatoes  were 
grown  the  grubber  cannot  be  employed 
to  advantage,  that  implement  leaving  the 
surface  in  the  same  form  itfound  it.  Only 
one  furrow  is  given  after  potatoes,  and  it 
is  a  gathcring-up,  (749)  if  the  soil  is  at 
all  strong,  and  a  casting  {jr>'>)  if  of  light 
texture.  It  is  better  that  the  soil  have 
time  to  subside  a  little,  although  the  usual 
practice  is  to  sow  the  wheat  upon  it  as 
soon  as  it  is  ploughed. 

4862.  I  have  frequently  recommended 


the  subsidence  of  the  land  before  being  sown 
with  wheat,  because  that  plant  always 
thrives  better  in  soil  in  a  firm  state  than 
when  it  is  as  loose  as  the  plough  leaves  it. 

4863.  Wlieat  is  sovrn  in  autumn  in  a  very 
slovenly  manner  in  many  parts  of  Ireland.  The 
land  is  sown  in  the  state  in  which  it  is  left 
on  taking  up  the  potatoes,  without  being 
ploughed,  grubbed,  or  dug,  and  the  seed  is 
covered  with  shovelfuls  of  earth  taken  from  the 
trenches  or  shonghs  between  the  lazy-beds  or 
ridges.  The  large  crops  grown  after  such  treat- 
ment are  surprising.  The  deep  trenches  formed 
between  the  narrow  spaces  of  ground  forming 
the  lazy-beds  keep  the  land  dry  all  winter,  and 
this  may  be  one  means  of  safety  to  the  crop  from 
the  injurious  eflFects  of  undrained  land.  In 
Martin  Doyle's  opinion,  this  mode  of  sowing  wheat 
is  better  than  the  English  one  of  sowing  upon 
the  ploughed  land,  because  it  "  gives  far  better 
and  deeper  covering  to  the  seed,  and  thus  pre- 
vents the  plants  from  being  thrown  out  in  the 
the  spring,  as  frequently  happens  after  se^re 
frost,  and  when  the  seed  has  been  imperfectly 
earthed  by  the  harrow,  and  also  allows  a  mould- 
ing to  the  plants  in  spring,  if  the  ridges  be  then 
harrowed  down,  as  they  ought  to  be,  previous  to 
heavy  rolling,  which  is  a  most  important  opera- 
tion." 

4864.  "  It  is  very  common  also  in  Ireland,  to 
sow  wheat  broadcast  on  lea,  ploughed  with  as 
flat  and  thin  a  furrow  as  jiossible,  and  to  cover 
the  seed  by  means  of  the  spade  and  shovel,  from 
the  furrows  previously  ploughed  as  deeply  as 
possible,  for  the  purpose  of  yielding  earth  enough. 
The  clover  leas,  as  well  as  the  rich  old  pastures, 
are  almost  universally  treated  in  this  latter  way 
for  wheat,  where  this  is  the  chosen  crop  in  Ire- 
land." " 

4865.  I  have  said  that  wheat  sown  in  autumn 
requires  to  be  pickled  to  protect  the  crop  from 
smut,  as  well  as  that  which  is  sown  in  spring, 
(2307,)  and  that  arsenic  is  a  dangerous  ingre- 
dient to  employ  in  any  operation  of  the  farm, 
(4785.)  In  corroboration  of  the  comparative 
inefficacy  of  arsenic  as  a  pickle  for  wheat,  I 
may  adduce  the  following  account  of  experiments 
made  on  purpose  to  set  that  point  at  rest. 
"  Public  attention,"  says  Mr  E.  H.  Diirden, 
Dublin,  "having  been  called  to  the  employment 
of  arsenic  in  agriculture,  by  a  letter  addressed 
by  Dr  Fuller,  of  St  George's  Hospital,  to  .-ome 
of  the  medical  journals,  I  forward  you  some 
remarks  on  the  subject,  containing  the  results  of 
the  investigation  of  a  commission  appointed  at 
Rouen  in  December  1842,  having  for  its  object 
to  determine  the  best  process  of  preventing  the 
smut  in  wlieat,  and  to  ascertain  whether  other 
means  less  dangerous  than  arsenic  and  sulphate 
of  copper  (both  of  which  are  extensively  em- 
ployed in  Great  Britain,)  were  productive  of 
equally  good  results.     The  labours  of  this  corn- 
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mission  extended  over  the  years  1843,  1844,  and 
1845,  and  tlie  experiments  were  repeated  two 
years  following  on  the  farm  of  M.  Fauchet,  one 
of  the  commission,  at  Boi^guillaume,  in  the  de- 
partment of  the  Seine  Inferieure.  My  friend 
M.  Girardin,  Professor  of  Chemistry  at  Rouen, 
and  corresponding  member  of  the  Institute,  took 
a  very  active  part  as  a  member  of  the  commission, 
and  drew  up  a  report  on  the  subject,  a  copy  of 
which  he  presented  to  me,  and  to  which  I  am 
indebted  for  the  information  I  now  forward  to 
you.  As  long  ago  as  the  year  1779,  M.  Duhamel 
du  Monceau,  in  his  Elements  of  Agriculture, 
noticed  the  employment  of  arsenic  by  the  farmers 
of  France  for  the  prevention  of  smut;  and  whilst 
speaking  of  the  dangers  arising  from  the  use  of 
arsenic  for  this  purpose,  expressly  points  out 
the  dangers  arising  from  the  partridges,  pigeons, 
&c.,  eating  the  poisoned  seeds,  and  thus  endan- 
gering the  lives  of  those  who  used  them  for  food. 
It  would  appear  that,  in  the  10  years  from  1830 
to  1840,  there  had  occurred  in  France  235  public 
accusations  of  poisoning,  out  of  which  number 
110  were  against  individuals  connected  with 
agricultural  pursuits;  and  it  was  considered  that 
this  arose  from  the  readiness  with  which  they 
were  enabled  to  obtain  poisons,  especially  arsenic, 
for  the  purpose  of  steeping  grain,"  (47 1 1 .) 

4866.  The  means  used  for  testing  their  efficacy 
in  protecting  wheat  from  smut,  were — wheat 
gathered  before  arriving  at  maturity  whilst  the 
perisperm  was  still  in  a  milky  state  :  unripe 
wheat  gathered  when  the  perisperm  was  solidi- 
fied, but  when  the  epidermis  was  still  green  : 
wheat  gathered  when  the  grain  and  ear  were 
yellow,  but  when  the  grain  might  still  be  cut 
with  the  nail  :  wheat  gathered  when  tlie  grains 
had  acquired  their  hardness  and  transparency  : 
perfectly  ripe  wheat,  not  smutty,  nor  having  re- 
ceived any  preparation  :  smutty  wheat  washed 
in  pure  water  :  smutty  wheat  plunged  for  two 
hours  in  a  solution  of  sulphate  of  copper  and  salt : 
smutty  wheat  prepared  with  sulphate  of  copper 
alone  :  smutty  wheat  prepared  with  arsenic  : 
smutty  wheat  prepared  with  recently  slaked  lime: 
smutty  wheat  prepared  with  lime  and  salt  : 
smutty  wheat  prepared  with  sulphate  of  soda 
and  lime.  Of  all  these  means  none  prevented 
smut  but  the  first  four,  with  wheat  gathered 
before  it  had  become  perfectly  ripe.  The  re- 
maining are  placed  below  in  the  order  of  their 
efficacy  :  — 

Sulphate  of  copper  and  salt. 

Sulphate  of  copper  alone. 

Sulphate  of  soda  and  lime. 

Lime  and  salt. 

Arsenic. 

Washing  with  pure  water. 

Lime  alone. 

Hence  "  that  sulphate  of  copper  is  one  of  the 
most  powerful  means  of  preservation  from  smut : 
that  lime  produces  but  very  little  efi"ect,  and  its 
use  is  even  less  advantageous  than  simple  wash- 
ing of  the  seed  in  water  :  that  common  salt 
exerts  a  very  marked  influence,  as  the  substances 
with  which   it  is   associated    acquire    a    more 


decided  beneficial  action  than  that  which  they 
possessed  alone  ;  for  instance,  lime  then  becomes 
very  efficacious,  and  sulphate  of  copper  produces 
better  results  than  when  employed  singly  :  that 
arsenic  does  not  possess  anything  like  the  de- 
structive action  on  the  smut  which  is  generally 
supposed  :  lastly,  that  the  mode  of  steeping  the 
grain  in  a  preparation  of  sulphate  of  soda  and 
lime  is  really  very  efficacious." 

4867.  It  is  interesting  as  well  as  useful  to 
ascertain  if  the  different  plans  of  pickling  the 
wheat  exert  an  influence  on  the  produce  of  the 
grain  and  the  weight  of  the  straw  ;  and  the 
conclusions  drawn  from  the  results  obtained 
were,  "  that  in  all  respects  it  is  advantageous  to 
employ  only  sound  wheat  for  seed  :  that  the 
wheats  least  productive  of  grain  were  those  which 
were  steeped  in  arsenic,  lime  and  salt,  and  lime 
alone  :  that  tlie  wheats  viost  productive  of  grain 
were  those  which  were  washed  in  water  treated 
with  .sulphate  of  copper,  sulphate  of  copper  and 
salt,  sulphate  of  soda  and  lime  :  if  the  washing 
with  water  was  favourable  to  the  production  of 
grain,  its  weight  is  remarkably  diminished  :  the 
heaviest  wheat  of  the  same  bulk  or  volume  is  that 
which  has  not  received  any  preparation,  and  next 
to  that  the  wheat  treated  with  sulphate  of  soda." 

4868.  Now,  as  sulphate  of  copper  is  as  poisonous 
as  arsenic,  it  ought  not  to  be  used;  and  sulphate 
of  soda,  glauber  salts,  being  innocuous,  should 
be  preferred  ;  and,  when  associated  with  lime, 
it  proved  an  almost  infallible  remedy.  But  as 
in  no  case  did  the  crop  escape  smut  wlien  the 
seed  employed  was  ripe,  which  is  the  usual  state 
of  seed  wheat,  especially  for  sowing  in  autumn, 
it  may  be  said  that  there  is  in  reality  no  specific 
or  radical  and  infallible  remedy  for  smut. 
The  conclusions  on  the  entire  experiments  are  : — 
"  That  it  is  best  not  to  sow  seed  without  steep- 
ing :  that  it  is  best  to  make  nse  of  the  sulphate 
of  soda  and  lime  process,  inasmuch  as  it  is  more 
simple  and  economical,  and  in  no  way  injurious 
to  the  health  of  the  sowers,  or  inimical  to  the 
public  health,  and  that  it  yields  the  most  pro- 
ductive and  soundest  wheat  :  that  as  arsenic, 
sulphate  of  copper,  verdigris,  and  other  poisonous 
preparations  can  be  advantageously  replaced  by 
sulphate  of  soda  and  lime,  the  use  of  the  poisonous 
preparations  should  be  interdicted  by  the  Govern- 
ment."* 

4869.  With  regard  to  the  use  of  sulphate  of 
soda,  perhaps  1  lb.  dissolved  in  2  quarts  of  water 
would  answer  for  4  bushels  of  wheat,  and  the 
grain  then  dried  with  powdered  quicklime. 

4"70.  In  using  old  wheat  for  seed,  the  pro- 
bability will  be  that  many  grains  will  have  been 
deprived  of  their  kernels  by  the  wheat  weevil, 
Calandra  granarut.  In  steeping  the  wheat  in 
the  baskets  in  the  process  of  pickling,  it  is  a 
good  precaution  with  old  wheat  to  stir  up  the 
grain  in  uach  basket  with  a  stick,  and  skim  off 
all  the  grains  that  float  to  the  top,  which  the 
empty  husks  will  readily  do. 


*  Gardener's  Chronicle,  6th  January  1849. 
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4871.  It  is  said  that  "in  granaries  the  perfect 
insect  may  be  destroyed  by  sorting  the  grain 
into  conical  heaps,  when  the  beetles  cluster  at 
the  top,  and  may  be  taken  away  in  great  quan- 
tities." *  I  have  observed  it  somewhere  stated, 
that  boards  covered  with  pitch  suspended  in 
granaries  will  inevitably  drive  the  weevils  away; 
and  to  keep  them  away  the  boards  have  only  to 
be  repainted  with  the  pitch.  The  remedy,  being 
a  simple  one,  might  be  easily  tried. 

4872.  Mr  Hay  of  Whiterigg  in  Roxburghshire 
continued  his  experiments  with  dibbling,  (3533,) 
with  the  view  of  ascertaining  the  comparative 
expense  of  sowing  broadcast,  in  drills,  and  with 
the  dibble.  For  this  purpose  he  divided  in  the 
autumn  of  1849  two  acres  of  summer-fallowed 
land  (4164)  into  four  portions,  each  of  which  was 
manured  with  8  cart-loads  of  well-rotted  farm- 
yard manure,  and  ploughed  in  on  4  ridges  of  15 
feet  in  width  each. 

4873.  One  of  these  portions,  containing  half  an 
acre,  was  ribbed  (2626)  into  40  ribs  at  18  inches 
apart,  and  sown  with  wheat  by  the  hand  (2319,) 
at  the  rate  of  I5  bushel  to  the  acre,  and  har- 
rowed in  the  usual  way,  (2352.)  The  expense  of 
the  sowing  was  as  follows  : — 


Seed  wheat,  7J  tenths  (.775)  of  a  bushel,  at  5s. 

per  bushel,  ...... 

Time  of  a  man  and  a  pair  of  horses,  sowing, 

harrowing,  and  water-furrowing,  4  horses  at 

88.  per  day  of  ten  hours, 


3  lOi 


3    2^ 
7    1 


Cost  per  acre, 14    2 


4874.  The  tenths  of  a  bushel  are  most  easily 
obtained  by  having  a  measure  which  contains  the 
tenth  part  of  a  bushel,  and  such  a  measure  will 
always  be  found  a  very  convenient  one  on  a  farm. 

4875.  Another  of  the  portions,  containing 
half  an  acre,  was  also  ribbed  with  40  ribs  as  the 
above  lot  was,  and  sown  with  wheat,  on  the  tops 
of  the  ribs  with  Newington's  dibble,  fig.  292,  at 
the  rate  of  5^  tenths  of  a  bushel  (.525)  of  seed 
to  the  acre ;  and  the  expense  of  the  sowing  was 
as  follows : — 

I.      d. 

Seed  wheat,  2}  tenths  (.275)  of  a  bushel,  at  58. 

per  bushel, 1     ^i 

Time  of  a  man  dibbling,  6^  hours,  at  Is.  8d.  a- 

day  of  10  hours, 11 

2    5i 
Cost  per  acre, 4  11 


4876.  A  third  portion  of  ground,  containing 
half  an  acre,  was  drilled  up  in  the  double  way 
(2397)  into  30  drills  at  24  inches  apart,  and 
sowed  with  wheat  along  the  top  of  the  drill  in  a 
rut  made  by  a  field-worker  with  a  hand-hoe,  fig. 
266,  at  the  rate  of  7^  tenths  of  a  bushel  (.75)  of 
seed  to  the  acre.  The  expense  of  sowing  was 
as  follows : — 


Seed  wheat,  3}  tenths  (.375)  of  a  bushel,  at  5s. 

per  bushel, 

Time  of  a  woman  hoeing  ruts  on  the  drill,  7 

hours,  at  lOd-  per  day  of  10  hours. 
Time  of  a  man  sowing  the  seed  by  hand,  5 

hours,  at  Is.  Sd.  a  day,       .... 
Time  of  a  man  and  horse  covering  the  seed,  4 

hours,  at  iis.  per  day,  .... 


1  \0i 

0    7 
0  10 
3    2i 
6    6 


Cost  per  acre, 13    0 


This  mode  would  be  much  better  performed  if  the 
rut  were  made  on  the  top  of  the  drill,  and  the 
seed  sown  in  it  by  a  machine  similar  to  the  bean- 
drill,  fig.  2x0. 

4877.  The  last  portion  of  ground,  containing 
half  an  acre,  was  drilled  in  the  same  manner  as 
the  last  mentioned  portion  into  30  drills,  and 
wheat  sown  on  the  top  of  the  drills  with  Newing- 
ton's dibble,  at  the  rate  of  4  tenths  of  a  bushel 
(.4)  of  seed  to  the  acre,  and  the  cost  of  sowing  was 
as  follows : — 

I.  d. 
Seed  wheat,  2  tenths  (.2)  of  a  bushel,  at  5s. 

per  bushel, 10 

Time  of  a  man  dibbling,  41  hours,  at  Is.  8d. 

per  day  of  10  hours 


Cost  per  acre. 


4878.  Some  interesting  results  were  obtained 
by  Mr  F.  King,  Thedam,  in  Essex,  on  a  similar 
species  of  experiment.  The  following  are  the 
results  of  planting  1  grain  of  wheat  to  9  iu 
one  hole,  allowing  4  holes  to  the  square  foot,  and 
taking  14  square  feet  of  ground  for  the  experi- 
ment : — 
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It  will  be  observed  in  these  results  that  7  grains 
to  the  hole  give  the  largest  number  of  ears  of 
wheal,  358  in  the  14  square  feet;  but  it  will  be 
found  that  that  number  does  not  weigh  heavier 
than  the  produce  from  3  grains  in  the  hole;  and, 
besides,  the  3  lb.  1 1  J  oz.  weight  of  the  ears  from 
the  7  grains  in  the  hole  is  in  a  somewhat  preca- 
rious position,  as  the  weight  above  and  below  it  is 
3  lb.  6  oz.  and  3  lb.  2  oz.  respectively.  The 
heaviest  weight  of  ears,  3  lb.  13  oz.  from  5  grains 
in  a  hole,  is  also  in  the  precarious  position  of 
being  next  to  3  lb.  6  oz.  So  that  on  the  whole 
I  would  prefer  the  produce  from  4  grains  in  the 


•  Maunder's  Treasury  0/ Natural  Historif — art.  Weeril 
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hole,  as  being  likely  the  steadiest  result  of  any, 
since  it  is  as  much  as  3  lb.  12^  oz.,  and  it  is  situ- 
ated in  the  safe  position  of  being  supported  by 
the  high  weights  of  3  lb.  11^  oz.  and  3  lb.  12  oz. 
When  the  seed  is  as  thickly  planted  as  9  to  the 
hole,  both  the  number  of  ears  and  their  weight, 
diminish  very  rapidly. 


ON  SOWING  BARLEY  IN  AUTUMN. 

4879.  I  mentioned  in  (2702)  that 
barley  cannot  stand  the  winter  in  Scot- 
land as  wheat  does,  but  that  it  does  so  in 
the  warm  calcareous  soils  in  the  south  of 
England. 

4880.  When  the  winters  are  mild  and 
the  spring  dry,  as  in  the  south  of  France, 
Italy,  and  Spain,  or  where  the  snow  lies 
deep  all  winter,  and  the  sun  is  powerful 
immediately  after  the  melting  of  the  snow 
in  spring,  as  in  Russia,  Poland,  and  North 
America,  barley  may  be  sown  in  winter. 
Wlierever  the  winter  consists  of  alter- 
nate snows  and  thaws,  and  the  early  part 
of  spring  is  wet,  as  is  the  case  in  England, 
Scotland,  and  Ireland,  winter  barley  is  apt 
to  suffer  from  those  vicissitudes,  and  the 
spring-sown  barley  becomes  a  much  more 
certain  crop.  In  the  south  of  Europe,  barley 
is  grown  fur  the  horses ;  but  no  sucli  induce- 
ment exists  for  its  growth  in  winter  in 
this  country  where  the  horses  are  better 
fed  on  oats. 

4881.  The  six  and  four- rowed,  or 
square-headed  barley,  is  what  is  termed 
winter  barley,  so  that  the  Scotch  here  or 
bigg,  fig.  a  180,  should  be  the  sort  best 
suited  for  sowing  in  autumn. 

4882.  If  you  determine  to  sow  barley 
instead  of  wheat  after  beans,  potatoes ,  or 
tares, — for  no  one  would  think  of  substitut- 
ing the  former  for  the  latter  on  the  bare 
fallow — the  culture  is  precisely  the  same 
as  for  wheat  described  in  (4845,)  when  the 
land  is  to  be  feered  for  ploughing ;  or  in 
(4847,)  when  the  grubber,  fig,  215,  is  to 
be  used  instead,  or  in  (4856,)  when  the 
land  is  to  be  ribbed  instead  of  ploughed  or 
grubbed.  Barley  may  be  sown  broadcast 
by  hand  or  machine,  drilled  by  machine,  or 
dibbled  by  macliine,  as  instanced  in  the 
case  of  wheat  in  (4853,)  and  of  spring 


barley  from  (2690,)  (2693.)  The  finishing 
process  is  the  same  as  described  in  (2G96 ;) 
and  in  (4858)  is  mentioned  the  state  in 
which  the  ground  should  be  left  for  the 
winter.  When  sown  after  beans,  I  refer 
to  (4859)  and  (4860,)  and  after  potatoes 
to  (4861.) 

4883.  Barley  which  has  stood  the  win- 
ter produces  a  much  heavier  grain  than 
when  sown  in  spring, 

4884.  Barley  may  be  sown  in  autumn 
as  a  forage  plant  for  early  cutting  in 
spring,  for  which  purpose  it  should  be 
sov^n  as  early  as  the  end  of  August  or  the 
beginning  of  September.  Thaer  mentions 
a  variety  of  barley,  named  the  Siberian  or 
quadrangular  naked  barley,  Hordeum 
cwleste,  which  possesses  properties  of 
this  nature  to  a  remarkable  degree  —  as 
when  sown  early,  like  autumnal  corn,  it 
has  been  cut  several  times  in  the  course  of 
the  summer,  and  in  the  succeeding  year 
yielded  a  good  crop ;  but  he  regards 
this  account  of  it  as  exaggerated.  This 
variety  requires  a  rich,  fertile,  well-tilled 
soil,  and  "  it  is  distinguished  from  other 
barley  by  its  plants  being  fuller,  more 
bushy,  and  i>utting  forth  more  blades,  even 
when  both  kindsare  grown  on  the  saniesoil, 
and  the  jjlauts  sown  at  equal  distances  from 
each  other.  The  stems  which  bear  the 
ears  are  much  thicker  than  those  of  large 
barley.  The  ear  is  longer  than  that  of 
small  barley,  and  contains  a  greater  number 
of  grains."  *  These  are  all  valuable  pro- 
perties in  a  forage  plant.  Its  grain  is 
reckoned  as  valuable  as  rye  for  bread  and 
distillation. 

4885.  I  observed  in  1849  a  rather  sin- 
gular practice  in  the  neighbourhood  of 
Edinburgh,  in  a  field  belonging  to  a  cow- 
feeder,  who  had  sown  it  with  the  ordinary 
flat-eared  barley,  and  as  the  ground  was 
rich  the  crop  grew  luxuriantly.  Instead 
of  allowing  it  to  grow,  he  cut  the  herbage 
for  green  food  for  his  cows,  and  then  gave 
the  aftermath  liberty  to  grow  for  grain, 
which  it  did  in  about  three  weeks  after 
the  general  harvest,  and  yet  in  good  time 
to  be  reaped  and  carried  in  good  order. 
The  latest  aftermath  was  thin  on  the 
ground,  but  that  from  the  first  cutting  was 


*  Thaer's  Principles  of  Agriculture,  vol.  ii.  p.  430.— Shaw  and  Johnson's  translation. 
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a  fair  crop ;  and  had  the  whole  beeu  cut  for 
forage  about  tlie  same  time,  the  crop  would 
no  doubt  l)ave  been  uniformly  good. 

4886.  "  In  genial  climates,  such  as  Egypt, 
Barbary,  and  the  south  of  Spain,"  says  Mr 
Rhaiu,  "  two  crops  of  barley  may  be  reaped  in 
the  same  year — one  iu  spring,  from  seed  sown  in 
the  preceding  autumn;  and  one  in  autumn  from 
a  spring  sowing.  This  explafns  a  passage  in 
Exodus,  chap.  ix.  v.  31,  where  the  effect  of  the 
hail  is  mentioned  which  desolated  Egypt,  in  con- 
sequence of  the  refusal  of  Pharaoh  to  let  the 
children  of  Israel  depart, — '  The  flax  and  the 
barley  were  smitten,  for  the  barley  was  in  the 
ear,  and  the  flax  was  boiled  ;  but  the  wheat  and 
the  rye  were  not  smitten,  for  they  were  not 
come  up.'  Commentators  agree  that  this  event 
happened  in  March  ;  the  first  crop  of  barley  was 
therefore  nearly  ripe,  and  the  flax  ready  to  pull : 
but  the  wheat  and  the  rye  sown  in  spring  were 
not  yet  sufiSciently  advanced  iu  growth  to  be  in- 
jured by  the  hail."  * 


ON  SOWING  PEASE  IN  AUTUMN. 

4887.  Pease  are  not  sown  in  the  field 
in  autumn  in  Scotland,  though  they  are  in 
gardens ;  but  they  are  sown  in  autumn  in 
the  field  in  parts  of  England. 

4888.  Although  manure  is  never  given  to 
pease  sown  in  spring,  (2459)  it  may  be 
afforded  in  moderate  quantity  to  that  sown 
in  autumn.  On  clean  oat  stubble  the 
manure,  ten  cart-loads  to  the  acre,  should 
be  spread  on  the  surface,  and  plough- 
ed in  with  the  common  plough  ;  and  in 
every  third  furrow  the  seed  should  be 
sown  in  the  bottom  of  the  furrow  by  means 
of  the  bean-drill,  fig.  219.  Tiieploughedsur- 
face  would  be  the  better  for  a  double  tine 
of  the  harrow,  to  close  all  the  openings 
left  by  the  ploughing,  and  to  protect  the 
seed  and  young  plants  from  the  frost.  The 
crop  may  be  expected  to  ri|)en  a  little 
earlier  than  if  it  were  sown  in  spring, 
and  the  land  worked,  cleaned,  and  manured 
again  for  sowing  wheat  upon  it  in  autumn. 
The  after  culture  of  the  pea  sown  now 
is  the  same  as  that  in  spring,  described 
in  (3987.)  and  its  reaping  and  carrying 
the  same  as  in  (4576.) 

4889.  Such  a  course  of  cropping,  how- 
ever, affords  no  advantage  to  the  farmer, 
for  when  the  soil  is  light  enough  for  pease, 


it  is  better  to  take  a  green  crop  after  the 
stubble,  such  as  turnips  or  mangold-wur- 
zel ;  and  where  it  is  strong,  beans  are  a 
much  better  croj)  in  every  respect. 

4890.  Thiier  mentions  a  practice  in  a 
few  places  in  Germany,  where  "  the  far- 
mers are  in  the  habit  of  covering  a  field 
sown  with  pease  with  a  layer  of  straw, 
and  then  leaving  the  pease  to  make  their 
way  through  it,  to  vegetate.  By  this 
means  the  weeds  are  all  stifled,  the  soil 
kept  moist ;  and  those  stems  which  fall 
to  the  ground  prevented  from  rotting. 
Where  there  is  a  j)lentiful  supply  of  straw 
this  may  be  done  with  advantage,  and 
the  straw  will  afterwards  be  available  as 
manure."t 

4891.  Pease  luay  be  sown  in  autumn  as 
an  early  forage  crop  in  the  ensuing  spring, 
which  is  the  most  legitimate  use  this 
crop  can  be  sown  at  this  season.  '*  In 
Flanders,  pease,  beans,  tares,  and  barley 
are  sometimes  sown  thick  together,  and 
form  an  abundant  green  crop,  which  is  cut 
as  soon  as  the  tiower  is  past,  and  given  to 
the  cows  and  pigs,  which  thrive  well  on 
this  succulent  food.  The  surface  of  the 
ground  is  so  completely  shaded,  that  no 
weeds  can  spring  up,  and  as  there  has 
been  no  seed  formed,  little  is  taken  from 
the*  soil.  The  land  is  immediately  plough- 
ed up,  and  sown  with  another  crop,  such 
as  potatoes  and  turnips,  which  sometimes 
are  off  the  ground  in  time  to  allow  wheat 
to  be  sown  the  same  year."J 

4892.  Professor  Johnston  mentions  an  instance 
of  a  decided  discrimination  made  by  the  slug  in 
its  attack  on  a  field  of  winter  pease.  "  I  lately 
saw,"  he  says,  "  at  the  home-farm  of  Lord  St 
Joliii,  at  Meshborne  iu  Huntingdon,  a  field  of 
winter  pease,  sown  iu  November  1848,  which 
had  been  all  treated  and  manured  alike,  but  on 
one  half  of  which  the  seed  sown  was  the  early 
maple  —  a  common  field-pea  ;  on  the  other  half 
the  Ringwood  marrow  dwarf — a  white  pea.  The 
latter  was  attacked  at  Christmas  by  the  sings, 
and  in  great  part  devoured,  so  as  to  require  fill- 
ing up  with  fiesh  seed  ;  while  the  furiner — the 
grey  pea — was  untouched  by  them.  There  may 
have  been  some  other  reason  besides  th.e  differ- 
ence of  variety  for  the  limited  attack  of  the  sing; 
but  it  is  obvious  that  circumstances  or  liabilities 
of  this  kind  may  materially  modify  the  effect  of 
chemical  applications  made  to  our  crops,  and 


*  Rham's  Dictionary  of  the  Farm — art.  Barley,  p.  21. 
+  Thaer's  Principles  of  Agriculture,  vol.  ii.  p.  466 — Shaw  and  Johnson's  translation. 
J  Rham's  Dictionary  of  the  Farm — art.  Pta,  p.  378. 
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may  be  the  often  unsuspected  cause  of  discordan- 
cies in  our  results."  *  I  am  not  surprised  at  the 
discrimination  evinced  by  the  slugs,  as  the  gar- 
den pease,  both  in  the  straw  and  fruit,  are 
much  sweeter  to  the  taste  than  any  of  the  field 
pease,  which  have  all  a  bitter  harsh  taste,  as 
long  as  they  are  unripe. 


ON  SOWING  SEVERAL  VARIETIES  OF  GRAIN 
TOGETHER. 

4893.  On  the  continent  of  Europe  it  is 
not  an  uncommon  practice  to  grow  dif- 
ferent sorts  of  tlie  cereal,  and  of  tlie  legu- 
minous crops  together,  and  to  reap  them 
together.  That  practice  is  studiously 
avoided  in  this  country,  the  desire  being 
to  have  every  species  of  grain  as  free  of 
admixture  from  other  sorts  as  possible. 
I  have  heard  it  recommended  to  sow  more 
than  one  variety  of  wheat  together,  be- 
cause bakers  aver  that  the  flour  is  in 
a  better  state  to  make  good  bread  from  a 
mixture  of  two  or  three  kinds  of  flour 
than  from  one  kind.  I  believe  there  is 
much  truth  in  this  opinion  of  the  bakers ; 
but  their  object  would  be  more  certainly 
obtained  were  the  varieties  of  wheat 
known  to  produce  the  best  flour  when 
mixed,  mixed  together  in  proper  pro- 
portions before  being  ground  into  flour, 
than  if  the  same  varieties  of  wheat  were 
sown  in  those  proportions  in  the  field  ; 
for,  let  us  sow  whatever  seeds  we  please  in 
the  field,  we  cannot  be  certain  of  obtaining 
from  them  returns  in  any  given  proportion 
to  those  sown,  and  the  uncertainty  in- 
creases as  the  varieties  of  the  seed  sown 
are  increased  in  numbers. 

4894.  It  is  quite  correct  in  theory  to 
expect  an  enlarged  yield  by  sowing  dif- 
ferent varieties  of  grain  together,  since 
difiTerent  varieties  of  plants  take  different 
kinds  and  quantities  of  ingredients  from 
the  soil  in  different  proportions  ;  and  tlie 
theory  is  the  more  strikingly  illustrated 
by  growing  plants  together  of  very  dif- 
ferent natures,  sucli  as  the  cereals  and 
legumes.  Experience  supports  the  theory 
as  being  correct  thus  far:  but  then,  to 
obtain  the  full  results  of  the  theory  in 
practice,  the  different  sorts  of  grain  grown 
together  must  reach  maturity  at  the  same 
time,  otherwise  one  variety  will   be  in- 


jured for  the  others  :  at  all  events,  if  the 
seasons  of  their  maturity  are  not  exactly 
the  same,  the  entire  crop  must  be  reaped 
when  the  plant  which  grows  the  more 
vigorously,  or  ripens  the  more  quickly, 
has  attained  the  stage  of  maturity.  In 
such  a  case  the  other  plants  may  ripen 
after  they  have  been  cut  down,  as  does 
buckwheat;  or  they  may  be  useful  although 
not  attained  to  full  maturity,  as  in  the 
case  with  oats.  Thus,  so  many  consider- 
ations which  amount  to  difficulties  attend 
the  growth  of  mixed  crops  that  it  is  bet- 
ter not  to  attempt  it.  Were  the  object 
merely  to  obtain  a  rank  growth  of  forage, 
two  or  three  varieties  of  plants  may  be 
grown  together  as  exhibited  in  (4891 ;) 
but  this  entirely  misses  the  end  aimed  at 
— to  obtain  a  superior  material  for  bread, 
or  food  for  horses,  as  well  as  a  greater  re- 
turn. 

4895.  The  most  common  mixtures 
grown  on  the  Continent  are  wheat  and  rye 
for  bread,  which  is  said  to  be  agreeable 
and  nutritious,  and  the  mixture  is  called 
tneslin.  Flat  barley  and  oats  are  grown 
together,  the  oats  always  predominating, 
and  both  are  said  to  give  a  large  yield. 
Some  persons  add  spring  rye  to  their 
mixture  on  light  soils.  The  most  conniion 
mixture  of  cereals  and  legumes  is  that  of 
oats  and  vetches,  which  makes  good  food 
for  cattle  when  prepared  with  the  chaff*- 
cutter,  whether  the  crop  be  allowed  to 
ripen  or  be  mown  in  a  green  state ;  and 
both  barley  and  spring- wheat  are  also 
sown  with  vetches.  Pease  in  small  quan- 
tities are  associated  with  spring-wheat,  and 
thequantity  of  wheat,  it  is  said,  is  not  there- 
by diminished.  On  sandy  soils,  pease  are 
associated  with  spring-rye.  On  calcareous, 
clayey,  and  meagre  soils,  it  is  usual  to  sow 
beans  amongst  oats.  A  mixture  of  beans, 
vetches,  and  oats  are  grown  together  for 
the  purpose  of  a  green  food  for  cattle,  and 
goes  by  the  name  of  beans.  It  is  cut 
when  the  seeds  begin  to  form,  and  in  some 
countries  the  horses  are  entirely  fed  on  it. 
The  character  of  the  mixture  is  determined 
by  the  nature  of  the  soil  :  in  clayey  soils 
the  beans  are  increased  in  quantity,  and 
in  the  lighter  soils  more  vetches  are  used. 
Vetches  are  also  mixed  with  buckwheat, 
when  the  crop  is  to  be  cut  in  a  green  state.t 


*  3o\mstoxi'a  Experimental  Atjriculture, -p.  16. 
^  Thaer's  Principles  of  Agriculture,  vol.  ii.  p.  486-9 — Shaw  and  Johnson's  translation. 
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4896.  Some  farmers  in  Scotland  sow 
different  varieties  of  oats  together,  and  oats 
only  of  all  the  cereal  grains.  The  prac- 
tice had  probably  originated  in  some  va- 
rieties of  that  grain  having  occupied  the 
ground  too  sparsely.  The  Georgian  oat, 
for  example,  which  was  brought  into 
notice  rather  more  than  twenty  years  ago, 
alwavs  came  up  and  grew  thin,  whatever 
quantity  of  seeds  were  sown ;  and  even 
the  Ho|»etoun  oat,  though  otherwise  a 
goo<l  variety,  indicates  a  similar  habit  of 
growth.  To  fill  up  the  spaces  thus  left  in 
the  ground  by  the  Hoi>etoun  oat,  other 
▼arieties  are  sown  with  it  in  certain  pro- 
portions, according  to  the  situation  and 
nature  of  the  soil — and  the  compound  crop 
is  superior  to  either  of  the  single  ones.  T 
know  no  farmer  who  has  carried  this  ex- 
periment to  a  greater  length  than  Mr 
Finnic,  Swanston,  near  Edinburgh  ;  and 
the  following  table  shows  the  results  of 
some  of  his  experiments  : — 

Bushels. 
Potato  oats  alone,  produced,  per  acre,  59 

Hopetoun,  .  .  .52 

Earlr  Angus,       ...  62 

Kildrummie,         .  .  .62 

Dun,         .  .  .  ,61 

Biainslie,  .  .  .56 

Grey  Angus,         ,  .  .51 

Sandv — teed  changed,         .  .  49 

Sandy— seed  unchanged,  .  45 

5  of  Hopetoun  and  1  of  Kildrammie  pro- 
duced, per  acre,  .  .  68 
5  of  Hopetoun  and  1  of  Sandy,  .  64 
5  of  Hopetoun  and  1  of  Early  Angus,  61 
5  of  Potato  and  1  of  Early  Angus,  .  53 
5  of  Potato  and  1  of  Sandy,                 .  53 

It  is  thus  seen  that  mixtures  with  the 
Hopetoun  produced  larger  crops  than  did 
the  Hoptetoun  alone,  and  their  effects  were 
the  opposite  upon  the  potato  oat.* 

4897.  We  constantly  read  in  the  foreign 
com  re[»orts  of  mixed  wheats,  the  dif- 
ferent grades  being  four — White.  High- 
mixed.  Ked  mixed,  and  Eed  wheat.  The 
White  is  a  mixture  of  pure  white  wheats. 
The  High  mixed  has  a  very  small  mix- 
tare  of  red.  The  Red  mixed  has  perhaps 
a  third  of  red  wheat  in  it  ;  and  the  Red 
•wheat  is  a  mixture  of  red  wheats.  In 
Upper  Poland,  where  the  finest  wheat  is 
raised,  it  is  nearly  all  white,  or  all  High 
mixed ;    and   as    the    soil     and    climate 


become  indifferent,  the  red  wheat  pre- 
vails; and  the  white  wheat  becomes  red 
after  a  few  repetitions  of  sowing  it  in 
unfavourable  circumstances. 


ON  PLANTING  POTATOES  IN  AUTUMN. 

4898.  Amongst  the  expedients  sug- 
gested for  evading  the  potato  disease,  none 
has  been  more  confidently  recommended 
than  planting  the  sets  in  autumn  ;  but  the 
sugi^estion  has  been  but  partially  adopted. 
The  planting  of  such  a  crup  in  autumn 
cannot,  in  truth,  be  practised  everywhere, 
nor  extensive! v  in  ordinary  circumstances; 
because  ]>otatoes  being  not  only  a  green, 
but  a  fallow  crop,  and  a  green  crop  being 
always  taken  after  one  of  grain,  the  stub- 
ble of  the  grain  crop  is  generally  not  in 
a  fit  state  to  receive  the  manure,  before 
undergoing  the  process  of  cleansing  by 
means  of  the  plough,  the  harrow,  and 
the  grubber,  as  the  land  for  a  fallow 
crop  ought  to  be ;  and,  in  Scotland  at 
least,  too  short  time  intervenes  from  the 
harvest  of  the  grain  crops  to  the  occurrence 
of  bad  weather  in  the  early  part  of  winter, 
to  permit  the  land  to  be  cleaned  in  a  satis- 
factory manner.  Hence  very  few  cases 
can  occur  in  which  the  stubble  may  be 
manured  in  October,  for  a  crop  that  is  to 
occupy  so  important  a  position  as  every 
greeu  crup  does.  This  is  one  reason,  and 
it  is  a  sufficient  one,  why  so  few  cases  of 
autumnal  planting  takes  place  in  the 
potato ;  and  the  obstacle  to  it  is  to  be  re- 
gretted, since  in  the  few  cases  attempted 
the  result  has  proved  advantageous.  Out 
of  64  English  and  Welsh  returns  of  the 
crop  of  1840,  53  were  in  its  favour  and 
only  11  against  it ;  and  no  bad  cases  were 
reported  in  Scotland,  while  there  were  4 
good.  The  conclusion  arrived  at  was, 
that  autumn  planting  was  a  greater  safe- 
guard from  disease  than  that  of  early 
spring.  In  England,  the  autumn  planted, 
with  that  of  the  months  of  January  and 
February,  was  better  in  the  ratio  of  13  to 
1 1 ;  and  in  Sc<jtland,  March  may  be  taken, 
after  the  autumn,  as  the  best  month,  the 
ratio  of  loss  l»eing  only  T^  per  cent.  The 
general  conclusion  over  the  kingdom,  in 
1849,    was   that    the   earlier  the  potato 


*  TrantietioHt  ofHu  Hi^id-aKd  and  Agricultural  Society,  July  1850,  p.  316. 
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planting  is  performed  the  better,  and  the 
later  the  worse. 

4S99.  A  rather  unexpected  corrobora- 
tion has  been  given,  in  1 850,  of  a  curious 
and  important  fact  observed  in  1846— that 
diseased  potatoes  may  be  safely  and  ad- 
vantageously used  for  seed,  Mr  Benjamin 
Smith  of  Wokingliam,  Berkshire,  planted 
veri/  much  diseased  sets  of  ash-leaved  kid- 
neys on  the  18th  of  March,  in  drills  5 
inches  deep,  and  the  crop  was  taken  up 
sound  and  ripe  on  the  2d  of  August,  tcith- 
out  disease  ;  while  sound  sets  of  ash-leaved 
kidneys  and  others,  a  mixed  lot,  were 
planted  in  February  as  before,  and  on 
being  taken  up  in  August,  were  found  to 
be  much  diseased.  Very  rotten  late  po- 
tatoes were  planted  in  November  1849, 
6^  inches  deep,  covered  first  with  two 
mclies  of  earth,  then  by  a  layer  of  half- 
decayed  weeds,  and  lastly  by  earth,  and 
the  crop  was  taken  up  in  the  beginning  of 
August  without  disease.  A  blacksmith  in 
Wokingham,  Abraham  Lewis,  experienced 
the  same  results  on  the  8th  of  August 
1850. 

4900.  It  is  the  opinion  of  Mr  Smith 
that  diseased  sets  are  much  better  for 
planting  than  sound  ones.  The  former 
soon  rot  when  the  live  part  has  begun  to 
grow ;  the  latter  are  apt  to  remain  hard, 
fleshy,  and  brittle,  even  when  the  new 
crop  is  ripe ;  and  he  thinks  that,  in 
the  former  case,  there  is  an  effort  of 
nature  to  throw  ofl"  the  disease.  On 
this  Professor  Lindley  remarks,  that 
"  it  is  possible  that  the  morbid  matter 
which  causes  disease  may  disappear  in  the 
general  decay  of  the  tuber  in  the  one  case, 
and  may  remain  unchanged  in  the  other, 
prepared  to  seize  upon  the  haulm  as  soon 
as  it  is  ready  to  receive  its  influence.  At 
least,  no  better  explanation  of  this  curious 
fact  presents  itself  to  us  at  present:  but 
the  fact  itself  is  certainly,  in  practice,  very 
valuable."  * 

4901.  The  method  of  planting  potatoes 
in  autumn  is  precisely  the  same  as  in 
spring,  which  has  been  particularly  de- 
scribed from  (2745)  to  (2754  ;)  but  there 
will  not  be  time  to  stir  the  land  so  much 
as  is  recommended  in  (2783)  and  (2734.) 


The  stubble  should  get  one  furrow  with 
the  plough,  in  the  contrary  way  the 
ridges  are  formed.  Harrowing  along  and 
across  the  ridges  a  double  tine  should 
then  be  given,  and  any  weeds  that  may 
have  been  brought  to  the  surface  by  it 
should  be  gathered  off.  If  there  is  time, 
the  grubber,  fig.  215,  should  be  used  across 
the  ridges  to  cut  into  pieces  the  furrows 
made  by  the  plough ;  but  should  there 
not  be  time  for  this  efficient  operation, 
the  land  must  be  drilled  up  in  the 
double  way  (2397)  in  preparation  for  the 
dung.  The  farther  operations  go  on  as 
stated  in  (2745)  and  succeeding  para- 
graphs. 

4902.  I  think  it  advisable  to  use  whole 
potatoes  for  seed  instead  of  cut  sets,  in  the 
autumn  ;  for  which  the  small  ones  will 
answer  the  purpose  well,  (2739,)  and  the 
time  will  be  saved  that  would  have  been 
occupied  in  the  cutting.  The  whole  po- 
tatoes must  be  planted  in  the  drill  at  wider 
intervals  than  cut  sets  are, — from  10  to 
12  inches  asunder. 

4903.  Much  attention  is  required  at  this 
season,  after  committing  any  crop  to  the 
ground,  to  have  surface  channels  cut  with 
the  spade,  (779,)  wherever  there  is  a 
hollow  in  which  the  least  chance  of  water 
may  stand  for  a  time,  as  also  across  the 
lower  headridge  into  the  adjoining  ditch, 
or  outfall  of  the  field. 


ON  THE  EFFECTS  OF  SPECIAL  MANURES. 

4904.  For  a  very  long  period  in  the 
practice  of  agriculture,  no  other  manure 
was  put  upon  the  soil  but  what  was  ob- 
tained from  the  straw  of  the  cereal  crops, 
from  the  leaves,  bulbs,  and  tubers  of  the 
green  crops,  and  from  the  dung  voided  by 
the  diff"erent  kinds  of  animals  supported 
upon  the  farm,  as  also  the  materials  ob- 
tained from  the  streets,  and  houses,  and 
stables  and  byres  of  towns.  Tlie  manure 
made  upon  the  farm  was,  and  has  always 
been  emphatically  termed,  farmyard 
manure,  and  that  derived  from  towns  was 
called  street  or  police  manure.  Those 
manures  served  to  support  the  heart  of 
the  soil,  as  long  as  farmers  were  contented 
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to  spread  over  tliat  part  of  its  surface 
every  year  what  was  niade  on  the  farm  ; 
and  if  more  or  less  manure  was  thus  made, 
according  to  the  favourable  or  unfavour- 
able circumstances  attending  the  crops  in 
different  seasons,  the  soil  received  all  that 
was  made.  It  is  the  practice  still  what  it 
was  then,  of  the  street  manure  being  used 
only  on  the  farms  in  the  immediate  neigh- 
bourhood of  towns,  in  lieu  of  the  straw, 
the  grass  and  the  hay,  and  the  turnips 
sold  bv  them  to  the  cowfeeders  and 
stable-keepers  in  towns.  But  after  the 
demand  for  green  crops  extended — 
whether  from  towns,  or  from  the  neces- 
sities of  the  farm  itself,  in  feeding  live 
stock  to  heavier  weights  or  at  an  earlier 
age — other  manure  to  assist  that  of  the 
fannyard  was  inquired  after  by  farmers  at 
a  considerable  distance  from  towns,  who 
knew  that  no  such  material  could  be  pro- 
cured from  towns,  but  at  an  unreasonable 
cost.  It  is  thus  that  bone-dust  was  first 
employed  to  extend  the  turnip  culture, 
and  at  a  later  date  guano  was  purchased 
at  a  high  price,  to  attain  the  same  end. 
In  prosecution  of  similar  ends,  at  a  still 
later  period,  many  simple  substances  have 
been  used  with  a  view  to  evolve  the  peculiar 
properties  of  each  of  the  many  varieties  of 
plants  cultivated;  on  which  account  those 
substances  have  obtained  the  name  of  spe- 
cial or  gpecijic  manures,  (205.) 

4905.  Let  it  be  understood  that  I  do  not 
place  farmyard  manure,  bone-dust,  and 
guano  in  the  category  of  special  manures, 
as  they  all  possess  properties  which  bene- 
fit in  a  greater  and  less  degree  every  spe- 
cies of  crup ;  nor  should  I  call  those 
manures  special  which  have  avowedly 
been  concocted  as  substitutes  for  bone-dust 
and  guano. 

4906.  Time  has  not  yet  decided  which 
one  of  the  sfKJcial  manures  is  the  most 
beneficial  to  all  the  crops,  although,  doubt- 
less, some  one  does  possess  that  property; 
nor  has  experience  yet  proved  whether 
special  manures  are  equally  beneficial  in 
all  soils,  situations,  and  seascms  ;  but  suf- 
ficient time  has  already  elapsed  to  decide, 
that  tiie  special  manures  in  which  certain 
ingredients  preponderate  are  not  only  more 
beneficial  generally  than  those  which 
want  those  constituents,  but  are  necessary 
for  the  healthy  development  of  plants.  The 


necessary  ingredients  referred  to  are  the 
compounds  of  ammonia  and  phosphorus. 
Ammoniacal  salts  and  phosphates  thus 
stand  at  the  head  of  the  list  of  special 
manures.  It  is,  no  doubt,  on  account  of  the 
valuable  j>roperties  of  those  ingredients 
which  render  farmyard  manure,  bone-dust, 
and  guano  so  great  favourites  with  far- 
mers. 

4907.  But  although  farmyard  dung  is 
not  of  itself  a  special  manure,  such  manure 
cannot  be  treated  of  irrespective  of  that 
important  material  ;  for  experience  has 
already  proved  that  their  value  is  evinced 
more  as  auxiliaries  to  farmyard  dung  than 
in  intrinsic  properties  possessed  by  them- 
selves. The  same  remark  applies  also  to 
guano  and  bone-dust,  which  in  this  respect 
stand  in  the  same  relation  to  farmyard 
manure  as  the  special  manures  them- 
selves. 

4908.  In  consequence  of  the  great  num- 
ber and  varieties  of  the  special  manures 
which  have  been  presented  to  the  notice  of 
farmers  bv  chemists  and  others,  space  will 
not  permit  me  to  relate  even  a  small  pro- 
portion of  the  results  which  have  already 
been  obtained  from  their  application  in 
multiplied  combinations  to  every  species 
of  crop  raised  on  the  farm.  Sutfice  it  to 
examine  only  the  largest  results  obtained 
from  each  of  the  crops,  whether  the  manure 
was  applied  singly,  or  in  combination  with 
others,  or  with  farmyard  manure.  It  will 
be  right,  however,  at  the  same  time,  to 
show  in  a  distinct  manner  the  relative 
value,  as  manures,  of  farmyard  dung.guano, 
bone-dust,  and  the  special  manures;  but 
before  proceeding  to  srate  particulars,  it 
is  necessary  to  remind  you  tif  the  compo- 
sition of  farmyard  manure,  given  in  (2025,) 
(2028.)  and  (202n.)  and  of  that  of  the 
urine  of  animals  in  (2094,)  (209G.)  (2100,) 
(2101,)  and  (2102.)  The  analysis  by 
Sprengel,  in  (2094,)  gives  the  general 
composition  of  the  tluid  and  solid  excre- 
ments of  animals  ;  and  the  analyses  by 
Boussingault  were  evidently  made  from 
dripping  fresh  dung,  unlike  the  state  it  is 
usually  applied  to  the  soil ;  but  the  analy- 
sis made  by  Mr  Richardson  was  from  farm- 
yard (lung  as  it  is  applied  to  the  field,  and 
is  therefore  the  most  interesting  to  the 
farmer.  It  will  be  found  in  the  accom- 
panying table,  where  all  the  constituents 
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are  convenie 

ntly  given  in 

proportions  to 

one  ton  of  prepared  dung.* 

In  one  ton. 

Water, 

, 

1455-104  lb. 

Organic  matter, 

containing  16-584 

lbs. 

ammonia, 

553-504  ... 

Potash, 

7-481   ... 

Soda, 

6.3I7  ... 

Lime, 

21.427  ... 

Magnesia,     . 

4-337  ... 

Alumina, 

trace. 

Manganese, 

trace. 

Peroxide  of  iron. 

4-e23  ... 

Silica, 

6-2-5)i5  ... 

Carbonic  acid,  with  earths. 

ll-3})3  ... 

Sulphuric  acid. 

7-571  ... 

Phosphoric  acid, 

i7-4«8  ... 

Chlorine, 

7-280  ... 

Sand, 

71-702  ... 

Carhon, 

1-9-26  ... 

Alkali,  and  loss, 

7-282  ... 

2240-000  lb. 

Any  other  remarks  regarding  farmyard 
manure  than  what  are  contained  in  these 
references,  supposes  the  dung  to  be  in  the 
best  state  for  applying  to  the  land,  which 
is  the  sappy  rich  state,  neither  too  wet 
nor  too  dry  ;  the  utility  of  which  is  thus 
explained  by  Dr  Henry  R.  Madden:— 
"  Whenever  dead  organic  matter,  either 
animal  or  vegetable,  is  exposed  to  air  in 
a  moist  state,  it  absorbs  oxygen,  which, 
by  entering  into  combination  with  its 
carbon,  destroys  its  original  composi- 
tion, and  gives  rise  to  the  production  of 
various  new  compounds,  which  jn  their 
turn  suffer  decomposition  by  means  of 
fresh  supplies  of  oxygen  being  absorbed, 
and  so  on  in  a  continued  series,  until  the 
whole  mass  is  reduced  to  chemical  com- 
pounds of  such  stability  as  to  resist  the 
further  action  of  oxygen  under  ordinary 
circumstances.  During  this  series  of 
changes,  the  various  solid  compounds  are 
converted  first  into  fluid  and  then  into 
gaseous  products  ;  which  latter,  by  escap- 
ing into  the  air,  become  lost.  Chemists 
are  much  divided  as  to  what  precise 
amount  of  decomposition  is  requisite  to 
render  organic  matter  in  a  proper  state  to 
become  food  for  plants;  all  agree  that 
decomposition  must  have  commenced; 
some  maintain  that  it  must  be  completed. 
My  own  belief,  founded  on  extensive  ob- 
servation and  not  a  kw  experiments,  is, 
that  all  the  products  of  decomposition^  in 
every  stage,  are  available  as  food  for 
plants,  provided  they  are  either  liquid  or 


capable  of  dissolving   in   xcater.     These 
observations  will,  of  course,  regulate  us  in 
the  management  of  the  'midden.'  When- 
ever  any  moist   organic   matter   absorbs 
oxygen,  its  chemical  union  with  its  carbon 
gives  rise  to  an  increase  of  temperature, 
which    increase   enables  the  surrounding 
portions   to  absorb  oxygen   more  rapidly 
than  they  otherwise  would  do  ;  these  parts 
in  their  turn  become  heated,  and  thus  the 
influence  extends  through  the  entire  mass, 
the  amount  of  heat  being  proportionable 
to    the  size  of  the    mass,    its    degree    of 
moisture,  and  quantity   of  air  contained 
in  its  interstices.    By  careful  management 
you  can  retard  or  accelerate  the  fermenta- 
tion of  your  '  midden'  to  almost  any  ex- 
tent,   from   scarcely  any   change   taking 
place,  to  so  great  a  rapidity  as  to  endanger 
the  whole  taking  fire  from  the  heat  evolved. 
The  most  profitable   way  for  dung  to  fer- 
ment is  slowly  but  steadily,  so  that,  by  the 
time  it  is  required  for  use,  it  will  readily 
cut   with    a   spade    like  soft  cheese,  and 
exhibit  a  uniform  rich  brown  colour,  and 
emit  no  smoke    unless   the   air  be   very 
frosty.     During   fermentation,   the   azote 
contained   in   the  various  constituents  of 
the    dunghill  unites  with   hydrogen,  and 
forms  ammonia  or  hartshorn,  which  being 
very  volatile,    is  apt   to  escaj^e   with  the 
watery  vapour  and  other  gaseous  products 
of    decomposition.     Various   means    have 
been  of  late  recommended  to  prevent  this, 
but  none  of  them  appear  to  me  at  all  satis- 
factory, and,   I  believe,  have  not   as  yet 
given   very  satisfactory  results  when  ap- 
plied to  j)raotice.     The  best  condition  for 
a  '  midden'  to  be  in  is,  when  it  contains  a 
sufficiency  of  water  to  cut  moist,  and  yield 
a  little  liquid  by  pressure,  but  not  enough 
to  run  from  it  s])()ntaneously  ;  this  is  easily 
effected  by  draining  the  '  midden'  stance, 
if  in    the  court,    so    that   all  superfluous 
moisture  runs  ofl'  into  the  drains,  which,  of 
course,  must  lead  to   the  liquid  manure- 
tank,  from  which  in  dry  weather  it  should 
be  pumj)ed  up  and  scattered  uniformly  over 
the  'midden.'    In   this  state  of  moisture, 
scarcely  a  perceptible  quantity  of  ammonia 
is  lost,  as  it  all  remains  in  solution ;  and 
I  believe  that  this  plan  will  be  found  in 
all   ca.ses  to  be  superior   to    every  other 
hitherto  devised  for  preserving  farmyard 
dunsr.'' 
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4909.  I  knovr  of  no  more  particular 
analyses  of  bone-dust  than  what  are  given 
in  (33;J1)  to  (3334.)  The  following 
table  may  prove  useful  in  applying  cer- 
tain quantities  of  bone-dust  to  the  acre. 
An  example  will  best  illustrate  its  use: 
Supposing  tliat  the  drills  are  36  inches 
apart,  then  10  bushels  of  bone-dust  should 
manure  484  yards  along  such  a  drill  to 
give  the  land  10  bushels  to  the  acre.  The 
width  between  the  drills  is  confined  from 
24  to  36  inches,  the  limits  of  practice,  in 
different  parts  of  the  country,  in  cultivat- 
ing green  crops.  The  bushels  per  acre 
do  not  extend  beyond  16,  which  are  found 
to  be  the  maximum  quantity  that  produces 
the  greatest  results.  When  two  drills  are 
manured  at  the  same  time,  half  the  dis- 
tances in  the  table  must  of  course  be  taken. 


u 

i- 

Number  of  bushels  per  acre,  wliich 

c-a 

^x  . 

should  extend  along  the  preceding 

°5 

=  o  b 

yards  on  a  drill. 

li 

u  c  rt 

■S  tea 
5g 

10 

11 

12 

13 

14 

15 

16 

^M 

?,-3 

484 

440 

403 

372 

345 

320 

302 

36 

4840 

35 

4978 

497 

452 

414 

382 

355 

331 

311 

34 

5124 

512 

465 

427 

394 

366 

341 

320 

33 

5280 

528 

480 

440 

407 

377 

3.52 

330  I 

32 

5445 

544 

495 

453 

418 

3;i8   363 

340 

31 

5620 

562 

510 

468 

432 

401 

374 

351 

30 

5808 

580 

528 

484 

446 

416 

387 

363 

29 

6008 

fiOO  1  546 

500 

462 

422 

400 

375 

28 

6222 

622   565 

518 

478 

444 

414 

388 

27 

(;453 

645  1  586 

537 

496 

460 

430 

403! 

26 

6701 

670    609 

558 

515 

478 

446 

418  1 

25 

6969 

696    633 

580 

536 

497 

464 

435 

24 

7260 

726    660 

605 

558 

518 

484 

453 

4910.  Professor  Way  has  analysed  such 
a  great  variety  of  guanos  since  the  analyses 
of  Professor  Johnston  in  (3349,)  that  I 
must  abstract  a  few  of  his  results,  as  they 
will  be  found  highly  interesting  to  the 
farmer.  From  the  small  (piaiitity  of 
guano  that  may  now  be  ex])ected  from  the 
African  coast  and  from  Patagonia,  any 
other  kind  tiian  the  Peruvian  need  not  at- 
tract the  attention  of  the  farmer,  at  what- 
ever price  it  may  be  offered  in  the  market. 
Anotlier  con.si(leration  beside  (piantity 
renders  any  guano  but  the  Peruvian  of 
little  value  to  the  farmer,  which  is,  that 
as  guano  is  cliiefly  employed  for  the  sake 
of  its  ammonia,  the  African  and  Patago- 
nian  kinds  being  composed  chiefly  of 
phosphates  of  lime,  are  not  suitable  as  sub- 
stitutes for  tlie  Peruvian,  which  contains 


a  large  proportion  of  the  amraonical  com- 
pounds, as  may  at  once  be  seen  by  tho 
following  comparison.  The  ammonia  is 
aa  follows : — 

In  Peruvian  guano,  (.32  specimens,)  17.41  percent 

Ichaboe,  ...  (11  ...        )  7.30 

Patagonian,     ...  (14         ...        )  2.54 

SaldanhaBay,...  (20        ...        )  J. 62 

The  phosphate  of  lime  is  as  follows  in  the 
same  specimens  : — 


Pernvian  guano, 
Ichaboe, 
Patagonian, 
Saldanha  Bay, 


24.12  per  cent. 
30.30 
44.60 
56.40 


As  all  guanos  Lave  no  doubt  originated 
from  a  similar  source,  every  ton  of  the 
Saldanha  Bay  may  be  regarded  as  two 
or  more  tons  of  the  Peruvian,  from  which 
fermentation  and  rain  have  removed 
the  greater  part  of  its  ammoniacal  com- 
pounds. 

4911.  Below  are  four  of  the  analyses  of 
Peruvian  guano,  exhibiting  the  largest  pro- 
portions of  ammoniacal  compounds  and 
earthy  phosphates,  out  of  44  analyses  of 
specimens  imported  in  1847,  1848,  and 
1849,  by  Messrs  Anthony  Gibbs  and  Sons, 
note,  1850,  the  sole  importers  of  the  true 
Peruvian  guano,  (3351.)  I  say  of  the 
true,  because  other  varieties  are  imported 
from  South  America,  from  Bolivia  and 
Chili,  which  are  re{>resented  as  the  Peru- 
vian, although  they  are  more  nearly  allied 
to  the  Ichaboe  than  it,  (3349)  :—  ' 


Peni- 

Peru- 

. Peru- 

Peru- 

vi<-in. 

vian. 

vian. 

vian. 

Water,        .            .16.16 

8.88 

11.24 

8.97 

Organic  matter  and  |^  ._  .  „ 
Salts  of  ammonia,  j     '' 

58.82 

55.17 

57.64 

Sand,            .             ,       1.17 

1.36 

1.46 

1.12 

Earthy  phosphate?,       19.46 

25.27 

27.89 

23.58 

Alkaline  salts,          .       6.08 

5.67 

4.24 

8.69 

100.00  100,00    100.00   100.00 


Ammonia  from  100 ) 
parts,  f 


18.94      17. 


18.27      18.56 


4912.  The  following  table  contains  an 
analysis  of  Angamos  guano,  a  variety 
which  comes  from  Peru,  and  is  known 
there  as  a  recent  deposit,  and  is  collected 
by  hand.  It  is  very  rich  in  ammoriia,  and 
somewhat  whiter  in  colour  than  the  onli- 
nary  Peruvian.  The  other  analyses  are 
each  the  best  specimen  of  Ichaboe  from  11 
specimens,  of  Patagonian  from   14  speci- 
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mens,  and  of  Saldanha  Bay  from  20  spe- 
cimens. 

Anga-  Icha-       Pata-  Saldan- 

mos.  boe.  gonian.  Iia  Bay. 

Water,         .            .     16.29  26.5  27.0    15.27 

"'Cora^ronL^'I^S-S^  41.0  28.5    23.28 

Sand,           .            .      3.29  0.3  6.0      3.07 

Earthy  phosphates,       14.69  28.7  41.5    49.01 

Alkaline  salts,        .       6.89  ...            


Ammonia, 


100.00 
20.07 


9.5        3.25 


2.49 


4913.  Of  true  guanos,  the  important 
constituents  are  ammonia  or  its  elements, 
phosphate  of  lime,  and  potash;  and  of 
the  remaining  constituents  the  water  and 
sand  are  A'alueless ;  and  the  sulphuric  acid, 
the  lime,  the  chlorine,  and  the  soda,  can  be 
easily  and  cheaply  supplied  by  gypsum 
and  common  salt.  Estimating  the  essen- 
tial elements  of  Peruvian  guano  at  the 
market  price,  and  taking  its  average  com- 
position from  the  numerous  analyses  men- 
tioned above,  its  intrinsic  value  per  ton 
should  be  as  follows : — 

Ammonia,  17.41  p€rcent,=3881b3.at6d.perlb.£9  14  0 
''oS?}^*-!^  ..  =540....  td.  ..  113  9 
Potash.  3.5      . .       -78i  ....  2id.  . .        0  14    8 

£12    2    5 


The  only  other  substances  from  vi^hich  am- 
monia might  be  easily  supplied,  are  the 
muriate  and  sulphate  of  ammonia.  Muriate 
of  ammonia,  being  at  least  £l9  per  ton,  is 
too  expensive  for  agricultural  purposes; 
and  even  the  sulphate  of  ammonia,  at  £12 
per  ton,  is  dearer  than  Peruvian  guano  at 
£lO  per  ton,  for  which  the  farmer  buys 
ammonia  at  the  same  price  as  that  afforded 
in  the  sulphate— while  he  gets  the  phos- 
phate of  lime  and  the  potash  for  the  extra 
6s.,  between  the  value  of  the  phosphate  of 
lime  and  potash,  £2,  8s.  .5d.,  and  the 
balance  between  the  above  sum  and 
£10.^ 

4914.  Uric  acid  being  only  obtain- 
able from  one  or  two  sources,  such  as 
the  solid  urine  of  serpents,  or  the  dung  of 
sea-fowl,  which  latter  in  fact  is  guano. 
Professor  Way  considers  guano  a  manure 
of  its  own  peculiar  kind,  and  that  it  is 
impossible  to  produce  a  perfect  imitation 


of  it.  We  thus  have  the  explanation  why 
the  manufactured  guanos  have  not  proved 
so  efficacious  as  the  natural  production. 

4915.  It  may  be  convenient  to  have  a 
table  showing  the  quantities  of  guano  ap- 
plied to  an  acre,  when  a  given  small 
quantity  covers  a  certain  number  of  yards 
aloiig  the  top  of  a  drill,  at  a  given  distance 
from  another  drill. 

Number  of  Number  of  yards  Number  of  yards  along 

inches  be-  along  a  drill  in  an  a  drill,  manured  with 

tween  the  acre  at  those  dis-  1  lb.  of  guano,  equal  to 

drills.  tances  apart.  1  cwt.  the  acre. 

36  4840  43 

35  4978  44 

34  5124  45 

33  5280  47 

32  5445  48 

31  5620  50 

30  5808  51 

29  6008  53 

28  6222  55 

27  C453  57 

This  table  requires  this  farther  explanation. 
As  regards  the  third  column,  an  example 
will  best  explain  it.  Supposing  that  1  lb. 
of  guano  extends  43  yards  along  the  top 
of  a  drill  which  is  distant  36  inches  from 
the  nearest  one,  then  1  cwt.  will  be  given 
to  the  acre  ;  if  2  lb.  are  thus  spread  along 
the  same  43  yards,  then  2  cwt.  will  be 
applied ;  if  3  lb.  then  3  cwt.,  and  so  on 
for  any  number  of  cwt.  desired  to  be 
given  to  the  acre.  When  the  drills  are 
closer  set,  the  lb.  of  guano  will  have  to 
extend  along  a  greater  number  of  yards 
to  afford  1  cwt.  to  the  acre :  thus,  at  27 
inches  asunder,  the  pound  of  guano  will 
require  to  go  along  57  yards  of  a  drill  to 
give  1  cwt  to  the  acre. 

4916.  In  applying  guano,  it  should  be 
kept  in  mind  that  all  seeds,  and  sets  of 
tubers,  when  placed  in  the  drill  in  contact 
with  it,  will  be  injured,  and  most  likely 
deprived  of  their  vitality.  A  portion  of 
earth  should  therefore  always  intervene 
between  the  seed  and  the  guano. 

4917.  It  is  also  useful  to  remember,  that 
a  top-dressing  of  guano  to  a  civqj  will 
often  convert  the  loss  that  would  accrue 
from  it  to  a  sensible  gain,  and  therefore 
no  farmer  should  grudge  to  try  a  top- 
dressing  of  guano  on  any  crop,  if  the 
weather  is  favourable  for  its  application, 
which  it  only  is  when  in  a  moist  condi- 
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tion  ;  because  all  orgauic  manures,  of  wliat- 
ever  kind,  become  inert,  or  even  mischiev- 
ous, in  tlie  soil  in  the  absence  of  rain  or 
sensible  moisture.  All  mineral  manures 
are  supposed  to  act  upon  organic  oties,  so 
as  to  extend  and  equalise  their  action,  and 
thus  render  them  more  durable  in  the  soil. 

4918.  Wheat. — Having  thus  cleared 
the  way  in  explaining  the  nature  of  the 
manures  most  to  be  relied  upon  by  the 
farmer,  and  made  a  few  general  observa- 
tions on  their  mode  of  application,  it  is 
now  time  to  consider  the  eflfects  of  the 
special  manures  upon  the  crops  commonly 
raised  on  the  farm,  and  we  shall  begin  with 
wheat. 

4919.  Mr  Alexander  F.  Gardner, 
steward  to  Mr  Fleming  of  Barrochan, 
Renfrewshire,  applied  5  cwt.  of  rape-cake 
dtist  to  the  acre,  at  a  cost  of  33s.,  as  a 
top-dressing,  on  the  12th  of  May  1843,  on 
white  Hunter's  wheat,  sown  in  October 
1842,  and  obtained  48  j  bushels  of  wheat 
of  62  lb.  to  the  bushel,  and  1224  stones  of 
straw  from  the  acre.  That  which  received 
no  dressing  yielded  32  bushels  of  wheat  of 
62  lb.,  and  824  stones  of  straw.  The  in- 
crease produced  by  the  dressing  was  there- 
fore 16t  bushels  of  wheat,  and  400  stones 
of  straw  to  the  acre,  aftording  a  profit 
thus : — 


16J  bushels  wheat  at  5s., 
400  stones  straw  at  2d., 

£4 
3 

1 
6 

3 
8 

Deduct  cost  of  rape-cake. 

7 
1 

7 
13 

n 

0 

Profit, 

£6 

14 

11 

The  soil  was  a  stiff  loam  about  9  inches 
deep,  subsoil  stiff  yellow  till,  full  of  small 
stones,  superincumbent  on  sandstone,  had 
been  thoroughly  drained,  and  dug.  The 
■wheat  was  sown  after  potatoes,  which 
had  been  manured  with  36  cubic  ^'ards  of 
farmyard  dung;  was  reaped  on  Ijlh  Sep- 
tember, and  weighed  in  the  second  week 
of  October.* 

4920.  Mr  Alexander  James  ^lain,  stew- 
ard to  Mr  Wardlaw  Ramsay  of  Whitehill, 
Mid-Lothian,  applied  13  cwt.  of  nightsoil 
to  the  acre,  at  £5  per  ton,  at  a  cost  of  £3, 
5s.  an  acre,  as  a  top-dressing,  spread  on 


20th  May  1845,  upon  wheat  sown  on  the 
27th  September  1844,  which  had  been 
manured  with  13  cwt.  of  rape-cuke  dust 
to  the  acre,  at  a  cost  of  .£3,  5s.,  and  ob- 
tained on  the  24th  September  1845,  48 
busiicls  of  wheat  of  52  lb.  to  the  bushel, 
and  440  stones  of  straw.  The  land  that 
had  been  manured  with  the  rape-cake 
only  yielded  36f  bushels  of  wheat  of  54 
lb.  to  the  bushel,  and  390  stones  of  straw. 
The  increase  realised  by  the  dressing  was 
therefore  11^  bushels  of  wheat,  and  50 
stones  of  straw,  incurring  this  loss : — 

llj  bushels  wheat  at  53., 
50  stones  straw  at  2d., 

Deduct  value  of  nightsoil. 

Loss, 

The  soil  was  a  moderately  heavy  clay,  rest- 
ing on  a  pure  red  chattery  clay,  very 
difficult  to  work,  the  pick  being  obliged  to 
be  used  in  its  drainage,  when  it  afforded  a 
good  deal  of  under  water.  This  experi- 
ment was  made  on  rising  ground  with  a 
considerable  acclivity  to  the  S.E.  Pre- 
vious to  being  drained,  the  ground  was 
\e\-y  wet ;  and  now  it  is  of  superior  quality, 
and  of  much  increased  A-alue.  The  soil 
was  to  undergo  subsoil  ploughing  in  the 
ensuing  winter.t 

4921.  He  tried  the  effects  of  a  salt, 
saltpetre  refuse,  obtained  from  powder- 
mills,  of  Avhich  he  applied  3  cwt.  to  the 
acre,  at  14s.  the  cwt.,  at  a  cost  of  £2,  2s. 
to  the  acre,  and  obtained  57^  bushels  of 
Hopetoun  wheat  of  53f  lb.  to  the  bushel, 
and  354  stones  4  lb.  of  straw.  The  ground 
not  manured  with  the  saltpetre  refuse 
yielded  40  bushels  of  wheat  of  54^  lb.  to 
the  bushel,  and  217  stones  of  straw.  The 
increase  of  crop  derived  from  the  dressing 
was  17^  bushels  of  wheat,  and  137  stones 
10  lli.  of  straw.  The  results  stand 
thus : — 


17}  bushels  of  wheat  at  5s.,  . 
137  stones  of  straw  at  2d.,     . 


Deduct  the  value  of  the  salt- 
petre refuse. 


£4     7     6 
1     3     9 


5  11 
2     2 


Profit, 


£3     9     3 


Tratisactions  of  the  Highland  and  Agricultural  Society,  July  1844,  p.  238. 
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This  experiment  was  made  on  the  same 
ground  as  on  that  of  the  preceding  experi- 
ment. The  wheat  was  sown  in  October 
1846,  after  potatoes  that  had  been  manured 
with  20  tons  to  the  acre  of  farmyard  dung, 
and  which  completely  failed.  The  top- 
dressing  was  sown  broadcast  on  the  18th 
May,  and  the  crop  was  reaped  on  the  1st 
of  September  1847.* 

4922.  Mr  John  M'Lintock,  Harley 
Works,  Glasgow,  tried  the  effects  of  using 
a  similar  ingredient,  Tpure  saltpetre,  (nitrate 
of  soda,)  as  a  top-dressing  at  two  distinct 
periods  of  the  same  season  on  the  same 
field  of  wheat.  The  first  top-dressing  was 
made  on  the  17th  April  1843,  on  wheat 
that  had  been  sown  after  potatoes  in  1842, 
with  28  lb.  of  saltpetre  to  the  acre,  and 
the  second  of  .56  lb.  was  applied  on  the  6th 
of  May  on  wheat  sown  after  turnips,  and 
the  cost  of  both  applications  was  21s.  9d. 
an  acre.  The  produce  obtained  was 
52  bushels  of  59  lb.  of  wheat,  and  321 
stones  6  lb.  of  straw  to  the  acre.  The 
part  of  the  same  field  that  was  not  top- 
dressed,  but  had  been  manured  with  guano 
for  the  turnips,  and  with  10  tons  of  ash 
dung  for  the  wheat,  yielded  only  44  bushels 
of  wheat  of  58  lb.  to  the  bushel,  and  225 
stones  of  straw  to  the  acre,  giving  an  ad- 
vantage to  the  top-dressing  of  8  bushels 
of  wheat,  and  96  stones  of  straw,  which 
may  be  stated  in  this  manner : — 

8  bushels  of  wheat  at  5s.,      .         £2     0     0 
96  stones  of  straw  at  2d., 


Deduct  the  value  of  the  saltpetre, 
Leaving  a  profit  of 


The  soil  was  sandy  heavy  loam,  and  had 
been  drained  in  1841  to  the  depth  of  22 
inches.  The  effects  of  this  experiment 
would  have  been  more  satisfactory  had  a 
top-dressing  of  both  the  quantities  of  salt- 
petre at  one  of  the  above  periods  been 
made  with  a  view  to  comparison,  but  as 
much  as  both  the  quantities,  namely,  84 
lb.  of  saltpetre,  at  the  same  cost  of  21s. 
9d.  per  acre,  was  top-dressed  at  one  of  the 
above  periods — namely,  the  17th  of  April, 
on  wheat  that  was  sown  after  potatoes  on 
the  7th  November  1842,  on  deep  sandy 
loam  of  another  field,  whose  produce  may  be 


0  16 

0 

2  16 
,    1     1 

0 
9 

£1    14 

3 

stated  as  a  means  of  comparison  with  the 
above  result.  It  was  41  bushels  of  wheat, 
of  60|  lb.  to  the  bushel,  and  224  stones  of 
straw  ;  but  as  this  result  is  less  than  the 
produce  of  the  same  field  which  had  re- 
ceived no  top-dressing  at  all,  we  would 
be  induced  to  conclude  that  the  larger 
quantity  of  saltpetre  applied  at  once  as  a 
top-dressing  had  had  an  injurious  rather 
than  a  beneficial  effect.t 

4923.  These  instances  give  the  effects 
of  the  application  of  single  substances. 
Mr  Main  tried  the  effects  of  the  combined 
action  of  nightsoil  and  nitrate  of  soda  on 
wheat:  1^  cwt.  of  nightsoil  at  4s.  =  6s,, 
and  1^  cwt.  of  saltpetre  at  19s.  6d.  the 
cwt.  -  29s.  3d.,  at  a  cost  of  £l,  15s.  3d. 
an  acre,  produced  55  bushels  of  53  lb.  the 
bushel  of  wheat,  and  363  stones  of  straw. 
This  experiment  being  a  part  of  the  one 
related  in  (4921,)  where  the  part  undress- 
ed with  special  manures  gave  40  bushels 
of  wheat,  and  217  stones  of  straw,  the 
increase  received  by  the  top-dressing  was 
15  bushels  of  grain,  and  146  stones  of 
straw.     The  results  were  thus  : — 

15  bushels  of  wheat  at  5s., 
146  stones  of  straw  at  2d., 


Deduct  the  value  of  the  manure, 
A  profit  is  left  of 


4924.  Mr  Main  tried  the  effects  of  the 
combined  actions  of  several  specific 
manures  on  Hunter's  wheat,  which  was 
raised  on  light  clay  soil,  resting  on  an 
impervious  clay  subsoil,  many  parts  of 
which  was  full  of  stones,  and  naturally 
very  wet.  It  was  drained  in  1846  at  17 
feet  apart,  and  2  feet  deep,  and  a  bene- 
ficial change  was  the  consequence. 
The  field  is  bounded  on  three  sides  with 
woods;  the  exposure  is  from  S.W.  to 
N.E.,  and  there  is  a  gentle  acclivity  in 
the  line  of  exposure.  The  land  was  bare 
fallowed  after  being  drained,  and  manured 
with  18  tons  of  farmyard  dung,  and  6  cwt. 
of  rape-cake  dust  an  acre.  The  wheat 
was  sown  in  the  autumn  of  1846,  and  cut 
on  the  10th,  and  weighed  on  the  15th  of 
September  1847.  The  special  manures 
consisted  of — 


£3  15 
1     4 

4  19 
1   15 

0 
4 

4 
3 

£3     4 

i; 

*  Transactions  of  the  Highland  and  Agricultural  Society,  March  1849,  p.  492  and  513. 
t  Ihid.,  January  1849,  p.  416  and  437.  X  Ibid.,  March  1849,  p.  492  and  531. 
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Bones,  dissolved,    .      104  lb.  at    79.  thecwt.,    L.O  6  4} 

Sulphuric  acid,       .        52  . .  at  123.                        0  6  6J 

Carbonate  of  potash,      26  . .  at  35.s.       ..               0  8  IJ 

Carbonate  of  soda,          17  ..  at  129.       ..               0  1  9| 

Carbonate  of  magnesia,  60  ..  at  22s.       ..               0  11  9J 

L.l  13  8 


This  mixture  was  not  applied,  from  for- 
tuitous circumstances,  until  the  Slst  May 
1847,  and  drouglit  set  in  immediately 
thereafter;  but  the  produce  obtained  was 
5if  bushels  of  52  lb.  of  wheat,  and  ^63 
stones  of  straw,  while  the  land  that  was 
not  top-dressed  only  gave  ioj  bushels  of 
52|  lb.  of  wheat,  and  202  stones  of  straw — 
the  difference  in  favour  of  the  to})-dressing 
being  9^  bushels  of  wheat,  and  61  stones 
of  straw.     The  result  stands  thus  : — 


Sj  bushels  of  wheat  at  5s.,. 
61  stones  of  straw  at  2d.j 


£2     7     6 
0  10    2 


2  17     8 
Deduct  the  Talue  of  the  manure,      113     8 


A  profit  is  left  of 


£1     4     0' 


4925.  Barley.— Mr  A.  F.  Gardner  ob- 
tained at  Barrochan  from  a  soil,  upon  the 
side  of  a  hill  with  a  southern  exposure,  of 
light  brown  loam  of  medium  quality,  rest- 
ing on  stiff  strong  till  of  great  depth,  lying 
between  trap  and  sandstone,  thoroughly 
drained,  trenched  out  of  lea  12  inches  in 
depth  with  the  spade,  at  a  cost  of  £3,  6s, 
8d.  an  acre,  and  manured  with  3  cwt.  of 
guano  to  the  acre,  at  a  cost  of  £3,  15s., 
a  produce  of  64  bushels  of  common  bar- 
ley per  acre,  of  54  lb.  to  the  bushel,  and 
321  .stones  of  .straw.  The  ground  with 
which  the  experimental  lots  were  compared 
was  dressed  with  2  chaldrons  of  quicklime 
slaked  with  water,  in  which  common  salt 
had  been  dissolved,  and  with  2^  cwt.  of 
TurnbuU's  dissolved  bones  in  muriatic 
acid,  and  the  return  was  48f  bushels  of 
barley  of  55\  lb.  to  the  bushel,  and  220 
stones  of  straw.  The  guano  procured  an 
increase  of  15^  bushels  of  grain,  and  101 
stones  of  straw.  The  cost  of  TurnbuU's 
manure  not  being  given,  I  am  unable  to 
estimate  the  profit  derived  from  the  guano. 
The  barley  was  sown  on  the  14th  April, 
top-dressed  in  the  beginning  of  May, 
reaped  on  the  25th  August,  and  weighed 
on  the  15th  October  1842.t 

4926.  Mr  John  Finnie,  Swanston,  Mid- 

*  Transactions  of  the  Highland  and 
f  Ibid.,  July  1844,  p.  230. 


Lothian,  tried  the  effects  of  nitrate  of  soda 
on  barley  in  1843.  The  field  in  M'hich 
the  experiment  was  tried,  at  an  elevation 
of  600  feet  above  the  sea,  had  a  southern 
exposure,  and  the  soil  of  medium  quality, 
of  a  depth  of  8  or  9  inches,  sufficiently 
free  for  green  crops,  but  rather  having  a 
tendency  to  clay,  with  a  retentive  subsoil. 
It  had  been  furrow-drained  at  18  feet 
apart.  It  grew  turnips  in  1842,  manured 
with  farmyard  dung,  and  with  a  propor- 
tion of  dairy  dung  procured  from  Edin- 
burgh dairymen,  the  whole  crop  being 
carried  oft'  the  field.  Common  Scotch 
barley  was  sown  on  14th  April  1843,  after 
the  laud  had  received  two  ploughings,  and 
was  reaped  on  the  1st  September.  The 
top-dressing  was  applied  on  the  13th  May, 
and  benefited  by  rains  immediately  after; 
1  cwt.  11^  lb.  of  nitrate  of  soda  was  ap- 
plied to  the  acre,  at  a  cost  of  22s.,  and  the 
crop  reaped  was  60  bushels  of  56  lb.  to 
the  bushel,  and  316  stones  of  straw. 
What  received  no  top-dressing  yielded  49 
bushels  of  oQ  lb.  to  the  bu.shef,  and  212 
stones  4  lb.  of  straw  to  the  acre,  affording 
an  increase  to  the  top-dressing  of  1 1  bushels 
of  grain,  and  GQ  stones  of  straw.  The 
balance  stands  thus  : — 

11  bushels  of  barley  at  2s,  9d.,      £2  10     3 
104  stones  of  straw  at  2d.,     .  0  17     4 


3    7    7 
Deduct  the  value  of  the  manure,      12     0 


Leaving  a  profit  of 


£2     5     -JX 


4927,  It  is  interesting  to  compare  the 
effects  of  the  cheap  ingredient  saltpetre 
refuse  with  the  nitrate  of  soda.  Mr  Main 
at  AVhitehill  applied  it  to  a  soil  of  mode- 
rately strong  clay,  resting  in  a  retentive 
subsoil,  having  an  inclinaticm  and  an  ex- 
posure to  the  S.E.  The  ground  was  very 
wet  before  being  drained,  and  is  now  quite 
dry.  Since  the  draining,  the  soil  bears  fair 
crops  of  turnips  and  most  luxuriant  oats 
and  barley,  on  the  latter  of  which  the  pre- 
sent experiment  was  made.  The  saltpetre 
refuse  was  applied  on  the  27th  May  1845, 
at  only  1  cwt.  to  the  acre,  to  try  the 
effects  of  a  small  quantity,  at  a  cost  of 
10s.,  and  yielded  on  the  20th  September, 
61:j  bushels  of  barley  of  50^  lb.  to  the 

Agricultural  Society,  p.  496  and  532. 

t  Ibid.,  October  1844,  p.  312-13. 


EFFECTS  OF  SPECIAL  MANURES. 


•421 


bushel,  and  495  stones  6  lb.  of  straw  to 
the  acre.  What  received  no  top-dressing 
produced  55  bushels  of  grain  of  51  lb.  to 
the  bushel,  and  291  stones  of  straw  to  the 
acre.  The  increase  caused  by  the  top- 
dressing  was  6l  bushels  of  barley,  and  204 
stones  of  straw  to  the  acre.  The  results 
were  these: — 


6i  bushels  of  barley  at  2s.  9d. 
204  stones  of  straw  at  2d.,    . 


Deduct  cost  of  manure, 

Leaving  a  profit  of 


£0  16  11 

1  14     0 

2  10  11 
0  10     0 

£2  0  11« 


The  costlier  nitrate  of  soda  of  Mr  Finnic 
left  the  larger  profit ;  but  the  increase  by 
the  saltpetre  refuse  was  large  in  propor- 
tion to  the  cost,  and  was  larger  than  that 
from  the  nitrate  of  soda,  by  £l,  13s.  3d. 
But  the  nitrate  of  soda  produced  grain 
56  lb.  per  bushel,  while  that  from  the  salt- 
petre refuse  weighed  only  50^  lb. 

4928.  The  combined  effects  of  a  mix- 
ture of  nitrate  of  soda  and  salt  on  barley 
was  tried  by  Mr  John  Proudfoot,  Pinkie- 
hill,  Mid-Lothian,  on  good  deep  loam,  on 
a  gravelly  subsoil  in  very  superior  order. 
It  had  carried  wheat  in  1842,  and  the 
barley  experimented  on  in  1843,  so  that 
it  was  the  second  white  crop  in  succession. 
One  cwt.  each  of  nitrate  of  soda  and  salt, 
at  a  cost  of  26s.,  was  applied  to  the  acre, 
and  the  produce  received  from  them  was 
62  bushels  of  barley  of  57  lb.  to  the  bushel, 
and  276  stones  of  straw.  The  ground  that 
received  no  top-dressing  yielded  56  bushels 
of  grain  of  57  lb.  to  the  bushel,  and  256 
lb.  of  straw,  showing  an  increase  by  the 
top-dressing  of  6  bushels  of  barley,  and  20 
stones  of  straw.  The  increase  is  not  large 
either  in  grain  or  straw,  but  the  land  was 
in  superior  order,  and  could  not  be  expect- 
ed to  be  stimulated  to  an  extraordinary 
degree.     The  results  stood  thus  : — 


4.929.  Both  barley  and  oats  were  steep- 
ed in  different  solutions  before  being  sown 
by  Mr  Gardner  at  Barrochan,  and  the 
effect  was  to  lessen  the  yield  of  grain  by 
at  least  half  a  bushel  to  the  acre,  while 
the  steeping  increased  the  quantity  of 
straw  at  the  most  80  stones  to  the  acre. 

4930.  Oats.—l  shall  state  the  results 
of  guano  from  oats,  before  specifying  the 
effects  of  any  of  the  special  manures.  Mr 
Finnic,  Swanston,  applied  2  cwt.  1  lb.  of 
guano  to  the  acre, at  a  cost  of  1 2s.  the  cwt. or 
24s.  an  acre,  whicli  produced  74^  bushels 
of  Blainslie  oats,  of  42^  lbs.  to  the  bushel, 
and  400  stones  of  straw.  Without  the 
top-dressing,  the  crop  was  48  bushels  of 
oats,  at  42i  lb.  to  the  bushel,  and  223 
stones  of  straw,  the  increase  by  the  dress- 
ing being  26^  bushels  of  oats,  and  177 
stones  of  straw.     The  results  are  : — 


26^  bushels  of  oats,  at  2s., 
177  stones  of  straw,  at  2d., 


£2  13 

1     9 


4     2     6 
Deduct  the  cost  of  the  manure,        14     0 


And  the  profit  is 


£2  18     6 


The  field  was  elevated  600  feet  above  the 
sea,  consisting  of  soil  of  scarcely  medium 
quality,  having  a  S.  exposure,  and  easily 
affected  by  drought.  The  oats  were  after 
pasture,  succeeding  a  crop  of  barley,  im- 
mediately preceded  by  turnips,  whicli  had 
been  manured  by  Edinburgh  street  manure, 
and  the  third  part  of  the  turnips  eaten  off 
by  sheep.  Tlie  oats  were  sown  on  the 
20th  of  March  1843,  the  guano  applied  on 
the  13th  of  May,  rain  immediately  follow- 
ing, and  the  crop  reaped  on  the  20th  Sep- 


6  bushels  of  barley  at  2s.  9d., 
20  stones  of  straw  at  2d., 


4931.  Mr  Charles  Chalmers  of  Monks- 
hill,  applied,  on  the  farm  of  Rothes  Bris- 
bane, in  Aberdeenshire,  one  special  manure, 
sulphate  of  ammonia^  on  Scots  barley 
oats,  on  tlie  18tli  of  May  1843,  to  the  ex- 
tent of  2  cwt.  to  the  acre,  at  a  cost  of 
£2,  Is.  8d.  an  acre;  and  the  yield  was 
81|  bushels  of  oats,  of  41  ^  lb.  to  the 
bushel,  and  473  stones  of  straw.  The 
ground  that  received  no  top-dressing  yield- 
ed 53|  bushels  of  grain,  of  43  lb.  to  the 
bushel,  and  321  stones  of  straw,  showing 

*  Transactions  of  the  Highland  and  Agricultural  Society,  October  1846,  p.  407  and  4''3 
t  Ibid.,  January  1849,  p.  434.  $  Ibid.,  October  1844,  p.  313". 


£0  16     6 
0     3     4 

0  19  10 
Deducting  which  from  the  cost ) 
of  the  manures,  \        16     0 

Incurred  a  loss  of        £0     6     2t 
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£2  15 
1  5 

6 
4 

4  0 
2  1 

10 
8 

£1  19 

2 

an  increase  on  the  top-dressed  part  of 
27f  bushels  of  oats,  and  152  stones  of 
straw ;  but  the  oats  were  If  lb.  per  bushel 
lighter.     The  balance  stands  thus  : — 

27f  bushels  of  oats,  at  2:=., 
152  stoues  of  straw,  at  2(J., 


Deduct  the  cost  of  the  manure, 
Leaving  a  profit  of 


The  crop  was  nuich  lodged,  which  may 
account  for  the  lightness  of  the  grain. 
It  also  constituted  a  crop  of  seven  years' 
rotation,  which  terminated  in  two  conse- 
cutive white  crops.  The  field  sloped  to 
the  S.* 

4932.  A  combination  of  simple  salts 
was  tried  on  Sandy  oats,  by  Mr  A.  F. 
Gardner,  at  Barrochan,  which  were  the 
nitrate  of  soda  and  the  sulphate  of 
soday  of  each  1^  cwt.  at  a  cost  of  9s.  lOd. 
an  acre;  and  the  crop  produced  Avas  78 
bushels,  of  40  lb.  to  the  acre,  and  303 
stones  of  straw.  The  undressed  ground 
gave  61^  bushels  of  grain,  and  240  stones 
of  straw,  affording  an  increase  of  ]  6^ 
bushels  of  oats,  and  113  stones  of  straw. 
The  result  was  : — 

164  bushels  of  oats,  at  2s.,     . 
113  stones  of  straw,  at  2d., 

^  Deduct  the  cost  of  the  manure, 

Leaving  a  profit  of 

The  soil  was  stiff  alluvial  loam  of  good 
depth,  the  subsoil  of  strong  yellow  clay 
lying  on  trap  and  sandstone.  It  had  been 
drained  nine  years,  and  lain  some  years 
in  grass,  worth  £2  the  acre.  The  ground 
was  trenched  with  the  spade  in  the  spring 
of  1843,  16  inches  deep,  at  a  cost  of  £i 
an  acre,  the  turf  being  laid  on  the  bottom 
of  the  trench,  and  the  subsoil  brought  up 
to  the  top.  The  oats  were  sown  on  the 
20th  of  March,  top-dressed  on  the  6th  of 
May,  reaped  on  the  8th  September  1843.t 

4933.  Mr  John  Dickson,  Saughton 
Mains,  Mid-Lothian,  tried  a  combina- 
tion of  nitrate  of  soda  and  common  salt, 
48  lb.  each,  at  a  cost  of  18s.  9d.  an  acre, 


£1 
0 

13 
18 

0 
10 

2 
0 

11 
9 

10 
10 

£2 

2 

0 

as  a  top-dressing  on  Early  Angus  oats, 
and  the  produce  was  75^  bushels  of  grain, 
and  804  stones  to  the  acre.  The  un- 
dressed portion  of  the  ground  produced 
70^  bushels  of  grain,  and  608  stones  of 
straw,  so  that  tlie  increase  from  the  top- 
dressing  was  5 J  bushels  of  oats,  and  1^6 
stones  of  straw.     The  result  was  thus  : — 


5\  bushels  of  oats,  at  2s., 
196  stones  of  straw,  at  2d., 


Deduct  cost  of  the  manure. 
Giving  a  profit  of 


£0  10 
1   12 


2     3     2 
0  18     9 


£14     5 


The  farm  is  200  feet  above  the  sea,  four 
miles  distant  from  it,  and  has  a  S.  expo- 
sure. The  soil  is  a  light  loam  on  a  mixed 
subsoil,  but  sufficiently  porous  to  admit  of 
being  thoroughly  drained,  in  the  autuma 
of  1839,  with  stone  drains,  30  inches  ia 
depth  and  32  feet  apart.  The  land  bore 
in    1840,  potatoes;   in   1841,   wheat;    in 

1842,  turnips.  The  oats  were  sown  on 
the  20th  March,  with  the  drill-machine 
across  the  ridges,  and  top-dressed  on  the 
10th  of  May  1843.t 

4934.  As  a  change  of  top-dressing,  Mr 
Proudfoot,  Pinkiehill,  Mid-Lothian,  ap- 
plied 12  bushels  of  bone-dust,  dissolved 
in  292  lb.  of  sulphuric  acid,  at  a  cost  of 
j64,  63.  the  acre,  on  a  light  soil,  resting 
on  a  gravelly  subsoil,  on  the  24th  April 

1843,  upon  oats  after  lea,  at  an  eleva- 
tion not  exceeding  100  feet  above  the  sea. 
The  crop  yielded  was  80  bushels  of  oats, 
of  42  lb.  to  the  bushel,  and  376  stones 
of  straw  to  the  acre.  The  undressed  part 
gave  68  bushels  of  grain,  of  43  lb.  to  the 
bushel,  and  320  stones  of  straw,  affording 
an  increase  of  1  2  bushels  of  oats,  and  56 
stoues  of  straw — thus : — 


12  bushels  of  oats,  at  29., 
56  stones  of  straw,  at  2d., 

Deduct  cost  of  the  manure, 
Incurring  a  loss  of 


£14  0 

0  9  4 

1  13  4 
4    6  0 

£2  12  8§ 


4935.  An  instance  should  be  given  of 
the  effect  of  a  variety  of  substances  upon 
the  oat  crojt,  and  I  shall  take  one  from  the 


*   Transactions  of  the  Highland  and  Aqricultvral  Society,  July  1845,  p.  31. 
t  Ibid.,  July  1844,  p.  241.      :;:  Ibid.,  January  1845,  p.  364-6.     §  Ibid.,  January  1849,  p.  435. 
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practice  of  Mr  A.  F.  Gardner  at  Barro- 
cban,  who  applied,  on  the  20th  of  May 
1845,  the  following  substances: — 


Peruvian  guano,     .         .         1     0  at  £0  10 
Animal  charcoal,    .         .         10  —     0     4 
Dissolved  in  sulphuric  acid,    0  56  —     0     4 
Common  salt,          .         .         10  —     0     1 
Silicate  of  soda,      .         .         1     0  —     0  12 
Horn  dust,     .        .        .10—02 

0 
0 
8 
0 
0 
0 

at  a  cost  of            £1  13 

8 

£2 

13 

6 

1 

2 

4 

3 

15 

10 

1 

13 

8 

£2 

2 

2 

on  black  Tartarian  oats,  on  the  10th  of 
April,  and  obtained  70f  bushels,  of  41^ 
lb.  to  the  bushel,  and  376  stones  of  straw. 
The  part  undressed  yielded  47  bushels  of 
grain,  of  38  lb.  to  the  bushel,  and  242 
stones  of  straw,  indicating  an  increase  by 
the  dressings  of  23f  bushels  of  oats,  and 
134  stones  of  straw.     The  results  are  : — 

23|  bushels  of  oats,  at  2s., 
134  stones  of  straw,  at  2d., 


Deduct  the  cost  of  the  manure 
Leaving  a  profit  of 


The  soil  was  drained  moss,  from  8  to  12 
feet  in  depth,  resting  on  a  sandy  clay 
bottom.  Prior  to  1844,  it  had  lain  in 
grass  for  two  years;  and  in  tlie  spring  of 
that  year  it  was  trenched  with  tlie  spade 
two  feet  deep,  laying  the  top-spading  at 
the  bottom  of  the  trench,  and  bringing  up 
the  peat  to  the  surface.  The  peat  was 
burned  into  ashes,  which  were  spread  over 
the  surface,  and  raised  a  crop  of  25  tons 
to  the  acre  of  turnips.  The  surface  was 
pointed  over  with  the  spade  in  spring,  and 
the  oats  sown  upon  it.  To  supply  the 
want  of  clay,  the  silicate  of  soda  was  tried, 
as  former  experience  had  found  that  sili- 
cate of  potash  gave  a  strong,  clear,  shin- 
ing straw  on  moss-land.* 

4936.  Beans.— Mr  A.  F.  Gardner,  at 
Barrochan,  applied  4  cwt.  oi gypsum^  at  a 
cost  of  6s.  an  acre,  to  beans,  and  reaped 
67^  bushels,  of  64  lb.  to  tlie  bushel,  and 
663  stones  of  straw  to  the  acre;  whereas 
the  ground  that  received  no  top-dressing 
yielded  56  bushels,  of  63  lb.  to  the  bushel 
of  grain,  and  491  stones  of  haulm  :  show- 
ing an  increase  by  the  dressing  of  11^ 


bushels  of  beans,  and  172  stones  of  straw. 
The  result  is  this : — 

1 1 J  bushels  of  beans,  at  3s., 
172  stones  of  straw,- at  2\A., 


Deduct  the  cost  of  the  manure 
Leaving  a  profit  of 


The  field  had  a  gentle  inclination  to  the 
S.  It  was  trenched  with  the  spade  16 
inches  deep,  in  the  spring  of  1842,  out  of 
seven  years'  old  lea,  which  had  been 
drained  at  20  feet  apart,  with  tiles,  and 
made  perfectly  dry.  The  soil  is  partly 
moss  and  partly  sand  or  gravel  loam, 
which  were  mixed  together  in  trenching. 
Besides  this,  it  was  dressed  with  2|  chal- 
drons of  quicklime,  slaked  in  water  that 
held  common  salt  in  solution,  in  the  pro- 
portion of  1  cwt.  to  the  chaldron  of  lime, 
before  the  beans  were  sown  on  the  6th 
March  1843.  They  were  top  dressed  on 
the  6th  of  May,  and  reaped  on  the  1  st  of 
September.t 

4937-  Mr  Gardner  tried  to  top-dress 
beans  with  a  variety  of  special  manures, 
such  as, 

cwt.  lb. 


Animal  charcoal     .         .         2     0  at  £0 
Dissolved  in  sulphuric  acid,    10..     0 
Sulphate  of  magnesia,     .         0  66   ...     0 
Common  salt,          .          .         2     0   ...     0 
Nitrate  of  soda,       .         .         1     0  ...     0 

8 
9 

2 

2 

16 

0 
4 

6 
0 
0 

at  a  cost  of            £1 

17 

10 

and  obtained  a  crop  of  69f  bushels,  of 
58f  lb.  to  the  busliel,  and  629  stones  of 
straw ;  that  which  was  not  top-dressed 
yielding  58|  bushels,  of  58^  lb.  to  the 
bushel,  and  483  stones  of  straw  :  showing 
an  increase,  by  the  application  of  the  top- 
dressing,  of  11^  bushels  of  beans,  and  146 
stones  of  straw.     The  result  is : — 

114  bushels  of  beans,  at  3s.,  . 
146  stones  of  straw,  at  2\A., 


Deduct  the  cost  of  the  manure. 
Leaving  a  profit  of 


£1 

14 

6 

1 

10 

5 

3 

4 

11 

1 

17 

10 

£17    1 


The  soil  was  a  stiff  loam  resting  on  sand- 
stone; was  drained  with  tiles  some  years 
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ago,  and  has  a  gentle  declivity  to.tbe  E. 
It  had  lain  in  grass  some  years,  and  on 
being  ploughed  in  spring  the  beans  were 
sown  broadcast,  top-dressed  on  the  21st 
of  Ma>',  reaped  on  the  8th  of  October, 
and  weighed  on  the  1 2th  November 
1845.* 

4938.  Pease.— ^ii  John  Hanuara,  North 
Deighton,  Yorkshire,  tried  the  effects  of 
gt/psum  on  pease  as  an  auxiliary  to  farm- 
yard dung.  The  soil  was  a  thin  lime- 
stone, worth  16s.  the  acre,  the  prior  crops 
being  wheat  rape-dusted,  Swedish  turnips 
with  manure,  and  barley  with  rape-dust. 
The  pease  were  taken  in  lieu  of  clover  for 
a  change,  and  the  land  for  them  received 
4  loads  of  farmyard  dung  to  the  acre;  and 
the  top-dressing  of  4  cwt.  of  gypsum,  at  a 
cost  of  12s.,  was  spread  on  the  10th  of 
May  1842,  and  when  reaped  yielded  51^ 
bushels  of  jiease,  of  61  lb.  to  the  bushel, 
and  253  stones  of  straw  ;  whereas  that 
which  received  no  top-dressing  gave  41 1 
bushels,  of  61  lb.  to  the  bushel,  and  205f 
stones  of  straw — showing  the  advantage 
derived  from  the  top-dressing  to  be  9f 
bushels  of  pease,  and  47  j  stones  of  straw. 
The  results  are  : — 


9|  bushels  of  pease,  at  3s.,    . 
47J  stones  of  straw,  at  2^(1., 


£1     9     3 
0     9     9 


1   19     0 
Deduct  the  cost  of  the  manure,       0  12     0 


Leaving  a  profit  of 


£1     7     Ot 


4939.  In  the  same  experiment,  pease 
were  tried  by  Mr  Hannam  with  a  com- 
bination of  a  half  cwt.  of  nitrate  of  soda 
and  1  cwt.  of  the  sulphate  of  soda.,  at  a 
cost  of  ,^1,  Is.  3d.  an  acre;  and  the  pro- 
duce was  47f  bushels  of  grain,  of  61  lb.  to 
the  bushel,  and  262^  stones  of  straw — giv- 
ing a  less  satisfactory  result  than  with 
gypsum  alone,  by  only  covering  the  ex- 
pense. 

4940.  Potatoes. — Any  simple  salt,  ap- 
plied as  a  toj»-dressing  to  potatoes,  pro- 
duces but  a  trifling  effect  beyond  what 
farmyard  dung  will  always  produce;  but 
a  combination  of  special  manures,  as  auxi- 
liaries to  farmyard  dung,  has  the  effect 


of  increasing  the  crop  to  a  sensible  degree. 
By  using  acombination  of  such  manures,  Mr 
A.  F.  Gardner,  at  Barrochan,  has  been 
enabled  to  produce  large  croi>s  of  pota- 
toes.    Thus,  with 


Farmyard  dung,  15  tons  at  5s., 

£3 

15 

0 

Animal  charcoal,  1  cwt, 

0 

4 

0 

Sulphuric  acid,  56  lb. 

0 

7 

0 

Carbonate  of  magnesia,  14  lb. 

0 

1 

3 

Common  salt,  1  cwt. 

0 

0 

9 

Gypsum,  1  cwt. 

0 

1 

6 

Nitrate  of  soda,  28  lb. 

0 

4 

0 

at  a  cost  of 

£4 

13 

6 

he  planted  the  potatoes  on  the  29th  of 
April  1844,  applied  the  special  manures 
along  with  the  farmyard  dung,  and  pro- 
duced, upon  very  stiff  clay  loam,  on  the 
7th  of  October,  20  tons,  3  cwt.  19  lb.  on 
an  acre;  while  25  tons  of  farmyard  dung, 
at  a  cost  of  £G,  5s.,  only  produced  14 
tons,  I  cwt. — giving  an  advantage  of  6 
tons,  2  cwt.  19  lb.,  which,  at  £2  the  ton, 
is  £12,  4s.  4d.  an  acre  in  favour  of  the 
special  manures.  The  crop  itself  stands 
thus: — 

20  tons,  3  cwt.  19  lb.  of  potatoes, 

at  £2  per  ton,  .         .         £40     7     0 

Deduct  cost  of  manure,  4  13    6 


Leaving  a  balance  of 


£36  13     61 


4941.  A  coarse  variety  of  the  potato, 
called  Connaught  cups,  afforded  Mr  Gard- 
ner a  large  return  from  a  combination  of 
manures  as  auxiliaries  to  farmyard  dung. 
Thus,  with 

Farmyard  dung,  15  tons  at  6s.,  £3  15  0 

Animal  charcoal,  2  cwt.      .  .  0     8  0 

Dissolved  in  sulphuric  acid,  1  cwt.  0     9  4 

Common  salt,  1  cwt.    .         .  .  0     10 

Sulphate  of  soda,  1  cwt,      .  .  0     5  0 

Horn  dust,  2  cwt.        .         .  .  0     4  0 

Sulphate  of  magnesia,  1  cwt.  .  0     5  0 

Muriate  of  ammonia,  1  cwt.  .  0  15  0 

Peruvian  guano,  3  cwt.       .  .  1  10  0 


at  a  cost  of 


£7  12    4 


the  potatoes  were  planted  on  the  5th  of 
May  1845,  and,  wlien  lifted  on  the  8th  of 
November,  produced  21  tons,  15  cwt.; 
while  30  tons  of  farmyard  dung,  at  a  cost 
of  £7,  10s.,  only  produced  13  tons,  5  cwt. 
— givinij  the  above  combination  an  advan- 


*  Transactions  of  the  Highland  and  Jgrieultural  Society,  July  1847,  p.  19,  36. 
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tage  of  8  tons,  10  cwt.;  which,  at  35s.  the 
ton,  being  a  coarse  potato,  still  gives 
JE14,  17s.  6d.  an  acre.  The  field  lying  on 
the  north  side  of  a  hill  with  a  declivity, 
consisting  of  a  medium  soil,  has  a  soil 
about  16  inches  deep,  upon  a  subsoil  of 
great  depth  of  yellow  till,  full  of  stones. 
In  1843  it  was  drained  with  tiles,  trenched 
with  the  spade,  and  limed  with  the  oats. 
The  special  manures  were  sown  broadcast 
on  the  dung  in  the  drills. 

4942.  But  independently  of  farmyard 
dung,  a  combination  of  special  manures 
produced  a  large  return  to  Mr  Gardner  of 
rough  red  potatoes,  which  were  planted  in 
the  same  field  as  the  preceding  on  the  10th 
of  May,  and  lifted  on  the  10th  of  Novem- 
ber 1845.     The  special  manures  were — 

Peruvian  guano,  6  cwt.  per  acre,  £3  0  0 
Animal  charcoal,  2  cwt.,  .  .080 
Dissolved  in  sulphuric  acid,  1  cwt.,  0  9  4 
Horn  dust,  3  cwt.,  .  .  .060 
Muriate  of  ammonia,  2  cwt.,  .  1  10  0 
Sulphate  of  soda,  1  cwt.,  .  .050 
Carbonate  of  magnesia,  1  cwt., .  0  5  0 
Common  salt,  2  cwt.,         .         .      0     2     o 


at  a  cost  of 


£6     5     4 


and  they  produced  20  tons  9  cwt. ;  while  30 
tons  of  farmyard  dung,  at  a  cost  of  £7,  10s. 
an  acre,  only  produced,  in  the  same  field, 
13  tons  1  cwt. — giving  the  advantage  to 
the  special  manures  of  7  tons  8  cwt.,  which, 
at  £2  per  ton,  being  a  fine  potato,  is 
£l4,  16s.  an  acre  in  favour  of  the  special 
manures.  The  case  of  the  crop  itself  stood 
thus — 

20  tons  9  cwt.  of  potatoes  at  £2  =  £40  18     0 
Deduct  cost  of  the  manures,  .       6     5     4 


Leaving  a  balance  of 


£34  12     8* 


4943.  Carrots.— yh  Main,  at  White- 
hill,  tried  to  raise  carrots  with  other  man- 
ure than  farmyard  dimg  alone.  The 
soil  was  light  sandy  loam,  resting  on  sand 
and  gravel.  The  inclination  of  the  field 
was  from  N.E.  to  S.W.  The  field  was 
ploughed  from  old  lea  in  1844,  and  oats 
taken;  in  1845  it  was  in  turnips,  man- 
ured with  farmyard  dung,  guano,  &c ; 
in  1846  it  was  in  oats  again  ;  and  in  1847 
turnips  and  carrots.     In  using  both  farm- 


yard dung  and  special  manures,  the  farm 
dung  was  first  ploughed  in,  and  pigeons' 
dung  sown  broadcast  on  the  surface  and 
harrowed  in.  On  the  harrowed  surface  the 
carrot  seed  was  sown  in  rows,  in  ruts,  14 
inches  apart,  covered  with  the  rake  head 
and  trampled  down  with  the  feet :  16  tons 
of  farmyard  dung  were  used,  at  a  cost  of  5s. 
a  ton,  or  £A  ;  and  4  cwt.  of  pigeon  dungy 
at  4s.  the  cwt.,  or  16s. — in  all,  £4,  16s. 
per  acre.  The  produce  was  14  tons  5 
cwt.  60  lb.,  and  that  from  24  tons  of  farm- 
yard alone,  at  a  cost  of  5s.  the  ton,  or  £6 
an  acre,  was  12  tons  13  cwt.  64  lb.;  so 
that  the  increase  caused  by  the  pigeons* 
dung  was  1  ton  11  cwt.  108  lb.,  which, 
at  30s.  the  ton,  gives  a  profit,  by  the  spe- 
cial manure,  of  £2,  7s.  lid.  an  acre,  over 
and  above  the  value  of  the  8  tons  of  dung. 
The  case  of  the  crop  itself  stands  thus — 

14  tons  5  cwt.  60  lb.  of  carrots, )       „<,,     „     ~ 

ataOs.,  \      ±-^     «     *5 

Deduct  cost  of  manures,    .         .  4  16     0 

Leaving  a  profit  of  £16  12     3t 


4944.  Mr  J.  M.  Aynesley.  Fern  Hill, 
Tockington,  raised  two  varieties  of  the 
carrot  on  clayey  loam,  a  foot  in  depth, 
resting  on  stifl'  clay — a  soil  not  quite  suit- 
able for  the  carrot.  The  varieties  were 
the  Alteringham  and  the  white  Belgian. 
The  Alteringham  was  manured  with  6 
bushels  of  common  salt,  and  54  busliels  of 
soot,  at  a  cost  of  £2,  2s.  6d.  an  acre,  and 
produced  22  tons  8  cwt.  64  lb.  of  carrots; 
compared  with  24  tons  of  farmyard  dung, 
at  4s.  the  ton,  £4,  16s.,  which  produced 
21  tons  18  cwt.  64  lb.,  giving  an  advan- 
tage of  10  cwt.  to  the  special  manures, 
which,  at  30s.  the  ton,  leaves  a  profit  of 
1 5s.  per  acre.  The  case  of  the  crop  itself 
is  this — 

22  tons  8  cwt.  64  lb.  carrots,  at  30s.,  £33  12  10 
Deduct  the  cost  of  the  manures,  .         2     2     6 


Leaving  a  balance  of 


£3:   10     4 


4945.  The  white  Belgian  carrot  was 
also  manured  with  6  bushels  of  common 
salt  and  54  bushels  of  soot,  at  a  cost  of 
£2,  2s.  6d.  an  acre,  and  produced  29  tons 
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8  cwt.  64  lb.  an  acre;  compared  with 
those  raised  from  24  tons  of  farmyard 
dung,  which  produced  28  tons  8  cwt.  64 
lb.,  giving  the  advantage  to  the  special 
manures  of  just  1  ton  on  the  acre,  or  30s. 
of  profit.     The  crop  yielded 

29  tons  8  cwt.  64  lb.,  at  30s.,      ,     £44     2  10 
Deduct  cost  of  the  manures,       .  2     2     6 

Leaving  a  balance  of  £42     0     4 

or  £10,  10s.  the  acre  more  in  favour  of 
the  white  Belgian  than  the  Alteringhara 
carrot.  In  both  crops  the  seed  was  sown 
on  the  19th  of  April  1842,  and  pulled 
from  the  4th  to  the  2lst  of  November.* 

4946.  Lord  Lovelace,  in  1843,  gave  a 
short  account  of  having  raised  in  several 
years,  but  particularly  in  1842,  43  tons 
36  lb.  of  red  carrots  on  the  acre,  with  15 
cubic  yards  of  farmyard  dung  alone.  The 
only  peculiarity  of  the  cultures  seems  to 
have  been  the  subsoiling  to  the  depth  of 
15  inches  between  the  drills. 

4947.  Swedish  turnips. — The  power  of 
guano  as  an  auxiliary  to  farmyard  dung 
in  raising  a  crop  of  turnips  is  considerable. 
Mr  A.  F.  Gardner,  at  Barrochan,  applied 
18  tons  of  farm  dung  to  the  acre  at  5s.  the 
ton,  £4,  lOs.,  and  3  cwt.  of  Peruvian  guano 
at  lOs.  the  cwt.,  £1,  10s. — together  mak- 
ing a  cost  of  £6  the  acre,  produced,  in 
1844,  on  stifl'  clay  laud  tliat  had  been 
trenched  with  the  spade  16  inches  deep  in 
the  winter  uf  1842-3,  34  tons  19  cwt.  of 
Swedish  turnips  ;  compared  with  29  tons 
10  cwt.,  raised  with  35  tons  of  farmyard 
dung  at  5s.  the  ton,  at  a  cost  of  £8,  15s. 
an  acre — giving  an  advantage  of  5  tons  9 
cwt.  to  the  guano,  which,  at  10s.  the  ton, 
gives  a  profit  of  £2,  14s.  6d.  an  acre. 
The  crop  itself  stands  thus — 

34  tons  19  cwt.  swedes,  at  10s.,       £17     9     6 
Deduct  cost  of  the  manures,         .         6     0     0 

Leaving  a  balance  of  £11     9     6 


whereas  the  balance  left  by  the  farmyard 
dung  alone  was  £6  the  acre.  The  guano 
was  sown  upon  the  top  of  the  farm  dung 
along  the  drill  on  the  13th  of  May,  and 


the    crop    was    pulled    at    the     end    of 
October. 

4948.  In  a  similar  experiment  with  20 
tons  of  farm  dung,  and  6  cwt.  of  Peruvian 
guano,  sown  upon  the  drills  after  the  crop 
was  up,  the  produce  was  25  tons  3  cwt. 
67  lb.  of  Swedish  turnips,  while  that  quan- 
tity of  dung  alone  produced  only  21  tons 
7  cwt.  71  lb. — giving  an  advantage  to  the 
guano  of  3  tons  15  cwt.  108  lb.,  which,  at 
10s.  the  cwt.,  is  £1, 18s.  3d.  of  profit  an  acre. 
The  crop  was  sown  on  the  4th  of  June, 
and  pulled  at  the  end  of  October  1844.t 

4949.  A  combination  of  special  man- 
ures produced  as  marked  an  increase  in 
Swedish  turnips  as  in  potatoes.  Mr  A. 
F.  Gardner,  at  Barrochan,  applied  the 
following  special  manures  on  medium  loam, 
after  a  crop  of  oats  from  lea,  in  1845  : — 


Farmyard  dung,  15  tons  at  5s.,  £3  15 
Peruvian  guano,  3  cwt.  at  10s.,  .  1  10 
Animal  charcoal,  2  cwt.  at  4s.,  .  0  8 
Dissolved  in  muriatic  acid,  1  cwt.,  0  9 
Carbonate  of  magnesia,  1  cwt.,  .0  5 
Sulphate  of  soda,  1  cwt.,  .  .05 
Sulphate  of  ammonia,  1  cwt.,  .  0  16 
Horn  dust,  3  cwt.  at  2s.,  .  .06 
Common  salt,  1  cwt.,  .         .01 


at  a  cost  of  £7  15     4 


which  produced  46  tons  17  cwt.  6  lb. 
of  Swedish  turnips  an  acre,  of  value 
£23,  8s.  6d.,  at  10s.  the  ton;  compared 
with  30  tons  of  farmyard  dung  "at  5s., 
£S,  15s.,  which  produced  34  tons  5  cwt. 
80  lb.,  giving  the  advantage  of  1 2  tons 
11  cwt.  38  lb.  to  the  special  manures, 
amounting  to  £6,  5s.  8d.  an  acre,  at  10s. 
the  ton.  The  value  of  the  crop  itself  stands 
thus — 

46  tons  17  cwt.  6  lb.  Swedes  at  10s.  £23     8     6 
Deduct  the  cost  of  the  manures,      .       8  15     0 


Leaving  a  balance  of 


£14  13     6t 


4950.  With  15  cubic  yards  of  farm- 
yard dung,  at  5s.  the  yard,  £3,  15s.;  4 
cwt.  of  Peruvian  guano,  at  10s.  the  cwt., 
£2  ;  and  1 7  bushels  of  bone-dust,  at  2s.  6d. 
the  bushel,  £2,  2s.  Gd.,  Mr  Robert  Elliot, 
Hardgrave,  Dumfriesshire,  raised  28  tons 
9  cwt.  of   Swedish    turnips  an  acre,  in 


*  Journal  of  the  English  Agricultural  Society,  vol.  iv.  p.  270. 
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1849,  at  a  cost  of  £7,  ITs.  6d.,  the  value 
of  the  crop,  at  1  Os,  the  ton,  being  £1 4, 4s.  6d., 
leaving  a  balance,  after  deducting  the  cost 
of  the  manures,  of  £6,  7s.  an  acre,  and 
making  the  cost  of  a  ton  of  Swedes 
only  5s.  6d.* 

4951.  Yellow  turnips. — Mr  John  Fin- 
nic, Swanston,  tried  single  special  manures 
as  auxiliaries  to  farmyard  dung,  on  a  soil 
of  rather  good  quality,  having  a  retentive 
subsoil,  at  a  depth  of  1 2  or  13  inches.  The 
field  is  exposed  to  the  N.,  was  under 
wheat  in  1842,  preceded  by  potatoes, 
raised  with  farm  dung  and  Edinburgh 
street  manure  in  equal  proportions.  Skir- 
ving's purple  top  yellow  turnips  were  sown 
on  the  15th  of  June,  the  special  manure 
sown  over  16  tons  of  dung,  at  5s.  the  ton, 
£4:,  spread  along  the  drill,  and  the  turnips 
were  pulled  on  the  1st  of  November  1843. 
Thus,  12  tons  of  dung  at  5s.,  £3,  and  1 
cwt.  67  lb.  of  ammoniacal  salts,  at  20s. 
the  cwt.,  £1,  12s.,  together  making  a  cost 
of  £4,  12s.  an  acre,  produced  33  tons, 
6  cwt.  13  lb;  and  which,  compared  with 
the  produce  of  J  6  tons  of  dung  at  5s.,  £4, 
25  tons  4  cwt.,  gives  an  advantage  to  the 
special  manure  of  8  tons  2  cwt.  13  lb.  at 
8s.  the  ton,  of  £3,  4s.  9d.  an  acre,  over 
and  above  the  value  of  4  tons  of  dung.  The 
value  of  the  crop  stands  thus — 


well  as  on  the  Swede,  and  with  similar 
good  results.      The  manures  were  these — 


33  tons  6  cwt.  13  lb.  yellow  tur 
nips,  at  8s., 
Deduct  the  cost  of  the  manures, 

Leaving  a  balance  of 


£13     6    6 

4  12     0 

£8  14     6t 


4952.  It  may  be  mentioned  here,  that 
ammoniacal  liquor,  obtained  from  the  gas- 
works, is  of  greater  or  less  value  as  it  is 
obtained  from  the  particular  kind  of  coal 
the  gas  is  extracted  from.  The  purer  the 
coal  the  gas  is  derived  from,  such  as  the 
cannel  coal,  used  at  Edinburgh,  the  am- 
moniacal liquor  is  less  rich  in  useful  ingre- 
dients than  from  coal  of  a  more  bituminous 
character.  Hence  the  ammoniacal  liquor 
of  Newcastle  or  London  is  better  than 
that  of  Edinburgh. 


Farmyard  dung,  15  tons  at  5s., 
Peruvian  guano,  3  cwt.  at  10s., 
Animal  charcoal,  2  cwt.  at  49., 
Dissolved  in  sulphuric  acid,  1  cwt., 
Carbonate  of  magnesia,  1  cwt., 
Sulphate  of  soda,  1  cwt., 
Muriate  of  ammonia,  1  cwt.,    . 
Common  salt,  1  cwt., 
Potash,  28  lb.,  at  28s.  the  cwt., 
Horn  dust,  2  cwt.  at  2s., 

at  a  cost  of 


£3  15 


0  15 
0  1 
0  6 
0     4 


£7  18  10 


and  the  produce  was  42  tons,  17  cwt.  10 
lb.  Compared  with  31  tons  obtained  from 
30  tons  of  farmyard  dung,  at  5s.  the  ton, 
at  a  cost  of  £7,  10s.  an  acre,  the  advan- 
tage accruing  by  the  use  of  the  special 
manures  was  11  tons  17  cwt.  10  lb.,  at  8s. 
the  ton,  amounts  to  £4,  15s.  Id.  The 
value  of  the  crop  itself  is  this — 

42  tons  17  cwt.   10  lb.  Jones')      ^-.f,     g     ^ 

yellow,  at  8s.,  ) 

Deduct  the  cost  of  the  manures,  7  18  10 


"Leaves  a  balance  of 


£9    4     3i 


4953.  Mr  A.  F.  Gardner,  at  Barro- 
chan,  tried  the  effects  of  a  combination  of 
special  manures  on  Jones'  yellow  turnip,  as 

*  Transactions  of  the  Highland  and  Agricultural  Society,  March  1850,  p.  237. 

t  Ibid.,  October  1844,  p.  316.  +  Ibid.,  July  1847,  p.  31.  §  Ibid.,  March  1850,  p.  238. 


4954.  On  the  farm  of  Balgray,  in  the 
parish  of  Applegarth,  Dumfriesshire,  29 
tons  3  cwt.  per  acre  of  yellow  bullock 
turnips  were  raised  by  35  cubic  yards  of 
farmyard  dung,  at  a  cost,  at  5s.  the  yard, 
of  £8,  15s.  an  acre.  The  cost  of  raising 
the  turnips  was  thus  6s.  4d.  the  ton.§ 

4955.  White  turnips. — Mr  John  Han- 
nam,  North  Deighton,  Yorkshire,  tried 
experiments  with  special  manures  both  as 
substitutes  for  and  as  auxiliaries  to  farm- 
yard dung.  The  best  substitute  was  burnt 
bones,  2  quarters  of  whicli  an  acre,  at  a 
cost  of  £2,  Is.,  produced  25  tons  17  cwt. 
1  lb.  of  Matson's  white-globe  turnips,  of 
243  good  turnips  to  each  perch  ;  while  the 
ground  that  had  none  produced  only  1 6  tons 
1  cwt.  of  small  bulbs — the  advantage  ob- 
tained by  the  bones  being  9  tons  16  cwt. 
1  lb.,  at  63.  the  ton,  £2, 18s.  9d.  an  acre.  As 
an  auxiliary  to  farmyard  dung,  1 2  bushels  of 
bone-dust  and  6  bushels  of  rape-cake  dust 
to  the  acre,  at  a  cost  of  £2,  6s.  9d.  pro- 
duced 26  tons  15  cwt.  5  lb  ,  of  228  turnips 
to  the  perch,  and  secured  an  advantage  of 
10  tons  14  cwt.  5  lb.,  at  6s.  the  ton,  £3, 
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48.  2d.  an  acre.  Tlie  crop  itself  stands 
thus  in  value  : — 

26  tons  15  cwt.  5  lb.  globes,  at  6s.    £8     0     6 
Deduct  the  cost  of  the  manure,  2     6     9 

LeaTing  a  balance  of  £5139 

The  soil  moderate  limestone,  worth  24s. 
per  acre,  exposed  on  all  sides.  Former 
crops — grass  jjastured  with  sheep,  wheat 
rape-dusted,  and  oats  rape-dusted.  The 
turnips  were  drilled  on  the  level  on  the 
4th  of  July,  at  12  inches  apart,  and  pulled 
on  the  .5th  of  November  1842.* 

4956.  These  special  manures, — 

Farmyard  dung,  15  tons  at  5s.,  £3  15  0 

Peruvian  guano,  3  cwt.  at  10s.,  1  10  0 

Animal  charcoal,  2  cwt.  at  4s.     .  0  8  0 

Dissolved  in  muriatic  acid,  1  cwt.,  0  9  4 

Horn  dust,  2  cwt.  at  2s.,      .         .  0  4  0 

Common  salt,  2  cwt.  at  Is.,          .  0  2  0 


at  a  cost  of 


£6     8     4 


produced  34  tons  1 1  cwt.  48  lb.  of  purple- 
top  white  turnips.  Compare  this  with  the 
produce  of  30  tons  of  farmj'ard  dung  at 
5s.  the  ton,  at  a  cost  of  £?  10s.,  33  tons 
14  cwt.  32  lb.,  and  the  special  manures 
have  only  an  advantage  of  17  cwt.  16 
lb.  an  acre,  which  at  6s.  the  ton  is  worth 
5s.  Id.  The  value  of  the  crop  itself  is 
this : — 


34  tons  11  cwt.  481b.  white,  at  6s.,  £11 
Deduct  the  cost  of  the  manure,  6 


7 


Leaving  a  balance  of 


£4  19     0 


The  soil  was  medium  loam.  The  preced- 
ing crop  was  oats  on  trenched  lea.  Tlie 
special  manures  were  sown  upon  the  dung 
in  the  drills,  on  the  26th  June,  and  the 
turnips  pulled  on  the  12th  of  November 
1845.t 

4957.  Hyhrid  turnips — Mr  Thomas  L. 
Colbeck,  East  Denton,  Newcastle-on-Tyne, 
applied  alkaline  phosphates  with  atnmonia, 
the  i>h(ispliates  being  prepared  bj'  dissolv- 
ing bones  in  an  excess  of  sulphuric  acid, 
and  neutralising  by  means  of  an  alkali  ;  4 
cwt.  of  which  at  8s.  3d.  the  cwt.  at  a  cost 
of  £l,  iris,  an  acre,  produced  37  tons  8 
ewt.  of  hybrid  turnips,  making  the  cost  of 
the  crop  lOd.  per  ton. 


4958.  This  special  manure  was   com- 
posed of — 

Organic  matter,  .         .  16.3 

Inorganic  matter,  .        .  63.9 

Water,    .         .  .         .  19.8 

100.0 

To  compare  with  this,  20  tons  of  farmyard 
dung,  fermented  until  it  could  be  cut  with 
a  spade,  were  applied  to  the  acre,  at  a 
cost  of  £5,  and  it  produced  31  tons  of  tur- 
nips, giving  an  advantage  to  the  special 
manure  of  6  tons  8  cwt.,  which,  at  6s.  tlie 
ton,  realises  a  profit  of  £1,  18s.  an  acre. 
The  value  of  the  turni])s  was  3s.  2d.  the 
ton.     This  manure  consisted  of — 


Organic  matter. 
Inorganic  matter. 
Water,     . 


24.71 
10.06 
64.96 

99.73 


4959.  Some  curious  anomalies  were  ob- 
tained by  the  use  of  these  alkaline  phos- 
phates. We  have  seen  that  4  cwt.  of  ti)em 
produced  37  tons  8  cwt.  of  turnips  ;  but 
when  an  addition  of  10  tons  of  farmvard 
dung  was  made  to  that  quantity  of  the 
phosphates,  the  produce  shrunk  to  26  tons 
the  acre,  making  the  value  of  the  turnip 
3s.  2d.  the  ton  :  26  tons  were  also  produced 
by  8  cwt.  of  the  alkaline  phosphates  alone, 
which  made  the  value  of  the  turnips  28. 
lOd.  the  ton.  But  when  10  tons  of  farm- 
yard manure  were  added  to  8  cwt.  of  the 
alkaline  phosphates,  the  produce  was  in- 
creased to  31  tons — the  same  amount  as 
from  20  tons  of  farmyard  dung  alone.  The 
value  of  the  turnips,  from  the  dung  alone, 
was  3s.  2d.  the  ton,  but  the  dung  and  phos- 
phates combined,  increased  their  value  to 
4s.  Hence  we  should  conclude,  that  alka- 
line phosphates  and  farmyard  dung  should 
not  be  combined,  but  applied  separately.  In 
like  manner  earthy  sulphates,  prepared  by 
dissolving  niagnesian  limestone  in  sulphu- 
ric acid,  and  20  tons  of  farmyard  dung,  each 
sejiarately,  produce  31  tons  of  turnips;  but 
when  combined,  the  produce  falls  to  26 
tons,  and  increases  the  value  of  the  tur- 
nips to  4s.  Id.  the  ton.  The  sulphates  are 
composed  of — 

Inorganic  matter,  .         86.9 

Water,      .         .  .12.7 


99.6 
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The  value  of  the   crop  itself  is 


4960.  The  turnips  were  sown  in 
May  and  pulled  in  December  1847 
— the  four  preceding  crops  being,  in 
1843,  turnips  manured  with  farmyard 
dung  ;  in  1844,  barley  ;  in  1845,  pease  in- 
stead of  clover ;  in  1846,  oats.  The  soil 
is  formed  from  the  disintegration  of  the 
upper  red  conglomerate  of  the  coal  series. 
The  neighbourhood  is  principally  formed 
from  tlie  clay  slate  of  the  same  series.  It  is 
consequently  a  strong  wheat  soil,  worth 
40s.  the  acre,  and  is  considered  a  tolerably 
good  turnip  soil.  It  does  not  grow  a  fine 
sample  of  wheat,  and  is  not  yet  dry 
enougli  beneath  for  turnips,  to  be  eaten  off 
with  sheep  in  winter.  It  is  sufficiently 
dry  for  ordinary  cultivation  without  furrow 
drainage,  tlie  outburst  of  water  having 
been  taken  off  by  cross  drains.* 

*•'  4961.  Mangold-wurzel. — This  is  a  root 
but  scantily  grown  in  Scotland,  and  the 
source  of  our  information  regarding  its 
produce  must  be  derived  from  the 
experience  of  English  cultivators.  On 
light  hand,  being  in  part  a  shifting 
sand,  Mr  Pusey  of  Pusey,  in  Berk- 
shire, associated  special  manures  with 
13  loads  of  farmyard  dung;  and  although 
Mr  Pusey  does  not  give  prices  at  all, 
I  shall  estimate  the  various  manures 
at  the  usual  cost,  and  say  that  the 
dung  was  worth  5s.  the  load,  at  a  cost  of 
£3,  5s.  an  acre ;  7  cwt.  of  rags  at  4s.  the 
cwt.,  at  a  cost  of  £\,  8s.  an  acre;  and 
3  cwt.  of  guano  at  10s.  the  cwt.,  at  a  cost 
of  ,£1,  10s.  an  acre,  each  of  which  pro- 
duced 36  tons  of  mangold-wurzel  an  acre, 
making  the  value  of  the  crop  2s.  7d. 
per  ton.  With  26  and  13  loads  of  farm- 
yard dung  an  acre,  28^1  and  27|  tons  of 
mangold-wurzel  were  produced  respec- 
tively ;  and  with  no  manure  at  all,  15| 
tons  an  acre  were  obtained — so  that  the 
special  manures  secured  an  advantage  of 
8  tons  over  the  farmyard  manure,  and  20^ 
tons  over  what  received  no  manure.  Esti- 
mating mangold-wurzel  at  the  same  price 
as  swedes,  10s.  the  ton,  the  pecuniary  ad- 
vantage over  the  produce  from  the  farm- 
yard dung  is  £4,  and  over  that  from  the 
ordinary  state  of  the   soil,  £lO,    5s.    an 


acre, 
this: 


36  tons  of  mangold-wurzel,  at  lOs.,  £18     0 
Deduct  the  cost  of  the  manure,  4  15 


LeaTing  a  balance  of 


£13     5     Ot 


4962.  Lord  Lovelace  raised,  at  Oakham 
Park,  large  crops   of  long  red  mangold- 
wurzel— in  1831,  as  much  as  58    tons  8 
cwt.  60  lb.  an  acre;  and  on  an  average  of 
12  years  from    1831  to  1842,  both  inclu- 
sive, the  quantity  was   47   tons,  19  cwt. 
59  1b.  the  acre.     In    1841    and  1842  he 
raised  42  tons  3  cwt.,  and  43  tons  2  cwt. 
of  the  orange  globe  variety  to  the  acre. 
As  the  cultivation  is  peculiar,  I  shall  re- 
late it   in  his  lordship's  own  words.     In 
autumn,  the  stubble  is  manured  with  15 
cubic  yards  of  farmyard  dung  and  ploughed 
down.     "  In  April  the  ground  is  ridged 
at  a  width  of  3  feet,  by  a  double   mould- 
board  going  out  and  returning  in  the  same 
furrow.     The  subsoil  plough   follows  im- 
mediately along  the  furrow,  and  stirs  the 
ground  15  inches  deeper;  and  the  remain- 
ing 15  cubic  yards  allotted  to  each  acre, 
in  all  30  cubic  yards,  are  put  in  the  trench 
and  covered  in   the  usual  manner.      The 
mangold   is  sown    on   the   newly  formed 
ridge  with  the  turnip-drill,  about  the  end 
of  April  or  beginning  of  May.     Three  or 
four    weeks   afterwards    the    furrows    are 
subsoiled,  (so  that  the  field  is  thoroughly 
stirred)  and  the  plants  are  left  to  stand  at 
intervals  (in  the  lines)  of  14  to  18  inches, 
the  lines  being  3  feet  apart.     I  will  only 
add  one  word  more  about  the  second  sub- 
soiling.     After  the  plants  have  come  up, 
and  are  five  or  six  weeks  old,  if  you  exa- 
mine them  you  will  find  that  even  then 
their  fibres  are  nearly  meeting ;  the  sub- 
soiling    in    the   intervening   furrow    then 
heaves  up  the  ridges  on  which  they  are 
growing,  and  they  seem  to  float  upon  the 
soil :  directly  afterwards,  I  suppose,  they 
dive  down    in  quest  of  further    nourish- 
ment.    The  plants  grow  so  rapidly  as  to 
take  entire  possession  of  the  soil,  and  the 
shade  of  the  leaves  prevents  the  growth 
of    weeds  ;    consequently    no    hoeing    is 
requisite  after  they  have  been  once  thin- 
ned out  to  their  proper  distance.     They 
are   taken   up  in   November,    and     have 
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been   kept   till  June,  or  even  July,  with 


4963.  Tares. — Mr  John  Finnie,  Swans- 
ton,  applied  1  cwt.  22^  lb.,  of  ainmoniacal 
salts,  at  a  cost  of  £l,  3s.  lid.  an  acre, 
and  obtained  a  cutting  of  1143  stones. 
The  ground  that  had  not  been  top-dressed 
yielded  967  stones,  so  that  the  top-dress- 
ing gave  an  increase  of  176  stones,  which 
at  l^d.  the  stone  is  18s.  4d.,  incurring 
a  loss  of  5s.  7d.  an  acre.  The  crop  it- 
self stands  thus  : — 

1143stonesof  tares,  at  l|d.  per  stone,   £5  18  11 
Deduct  the  cost  of  the  manure,  1     3  11 


Leaving  a  profit  of 


£i  15     0 


The  field  was  exposed  to  the  S.,  and  con- 
sisted of  very  light  soil  incumbent  on 
greenstone.  In  1841  it  was  under  turnips, 
manured  with  rich  farmyard  dung  and 
Edinburgh  street  manure ;  and  the  third 
part  of  the  crop  was  eaten  on  the  ground 
■with  sheep.  In  1842  barley  succeeded 
the  turnips,  and  was  sown  down  with  grass 
seed.  In  1843,  the  grass  seeds  not  suc- 
ceeding, they  were  ploughed  up  on  the 
29th  of  March,  and  the  tares  sown  on  the 
1st  of  April  following,  with  a  mixture  of 
four  parts  of  tares  to  one  of  oats.  The 
top-dressings  were  applied  on  the  12th 
of  May,  and  the  tares  mown  on  the  10th 
of  August. t 

4964.  Mr  James  Melvin,  Bonnington, 
Mid -Lothian,  sowed  beans  and  tares  to- 
gether in  1843,  with  16  tons  to  the  acre  of 
farmyard  dung,  and  top-dressed  the  ground 
afterwards  with  1  cwt  oi  sulphate  of  soda^ 
and  5Q  lb.  of  nitrate  of  soda,  at  a  cost  of 
13s.  9d.  an  acre,  and  the  produce  was  1760 
stones.  The  part  that  received  farm- 
yard dung  alone  produced  1632  stones, 
giving  an  advantage  to  the  top-dressing 
of  128  stone?  an  acre,  which  at  l^d.  the 
stone  is  13s.  4d.,  about  the  same  amount 
as  the  extra  cost  of  the  special  manures. 
The  crop  itself  stands  thus: — 

1760stonesof  tares,  at  1  id.  per  stone,      £9    3    4 
Deduct  the  cost  of  the  manures,         .        0  13    9 


Leaving  a  balance  of 


£8    9    7:; 


Mr  John  Finnie,  Swaneton,  applied  1  cwt. 
11  lb.  of  nitrate  of  soda,  at  a  cost  of  228. 
an  acre  on  the  13th  of  May  1843.  The 
gra*3  was  cut  on  the  10th,  and  weighed 
on  the  15th  July,  at  344  stones  an  acre; 
while  that  which  was  not  top-dressed  only 
yielded  181  stones — giving  an  advantage 
to  the  top-dressing  of  163  stones,  which,  at 
6d.  the  stone,  for  half- made  hay  that  year, 
was  £4,  Is.  6d.,  leaving  a  profit  of  X2, 19s. 
6d.  an  acre.     The  crop  itself  stood  thus : — 

344  stones  of  clover  hay,  at  6d.  the 

stone,    .         .         .         .        .         .     £17     4     0 

Deduct  the  cost  of  the  manure,  .  12    0 


Leaving  a  balance  of 


£16    2    0 


The  field  was  exposed  to  the  S.  and  the 
soil  was  eight  or  nine  inches  in  depth, 
easily  pulverised,  but  having  a  slight  mix- 
ture of  clay,  and  resting  on  a  retentive 
subsoil. § 

4966.  Mr  James  M'Leau,  Braidwood, 
top-dressed  clover  and  rye- grass  with  3 
cwt.  4  lb.  of  guano,  at  a  cost  of  £3,  18s. 
7d.  an  acre,  on  the  7th  of  May  1842 ;  the 
grass  was  cut  on  the  24th  of  June,  and 
the  hay  weighed  and  stacked  on  the  5th 
of  July,  the  produce  being  398^  stones. 
The  ground  that  was  not  top-dressed 
yielded  125  stones,  so  that  the  top-dress- 
ing jjrocured  the  great  increase  of  273g 
stones  an  acre,  which,  at  7d.  the  stone, 
gives  £7,  19s.  6d.  an  acre,  and  a  profit  of 
^4,  Os.  lid.,  after  deducting  the  cost  of 
the  manure.    The  croj)  itself  stands  thus  : — 

398i  stones  hay,  at  7d  the  stone,        £12  12     5 
Deduct  the  cost  of  the  manure,  3  18     7 

Leaving  a  balance  of  £8  13  10  I 

4967.  Mr  A.  F.  Gardner,  at  Barrochan, 
applied  the  following  special  maiuires  : — 

Animal  charcoal,  1  cwt.  .  .  .£040 
Dissolved  in   sulphuric   acid,  5b"  lb.  at 

9s.  4d.  cwt 0    4     8 

Horn  dust,  1.^  cwt.  at  2s.,  .         .030 

Carbonate  of  magnesia,  I  4  lb.  at  5s.  4d. 

per  cwt. 0     0     8 

Sulphiite  of  soda,  28  lb.  at  5s.  per  cwt.,  0  13 
Common  salt,  5()  lb.  at  Is.  per  cwt.,  0     0     6 

Sulphate  of  ammonia,  28  lb.  at  16s.  cwt.,  0  4  0 
Potash,  28  lb.  at  24s.  per  cwt.,  .         0     6     0 

Carbonate  of  soda,  28  lb.  at  8s.  per  cwt.,  0    2    0 


at  a  cost  of 


£1     6     1 


4965.  Hay  of  clover  and  rye  grass. — 
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This  mixture  produced  931  stones  4  lb., 
while  the  ground  that  received  no  top- 
dressing  only  produced  331  stones  1 2  lb., 
giving  a  balance  in  favour  of  the  top- 
dressing  of  599  stones,  which  at  4^d.  the 
stone,  or  £3  the  ton,  are  worth  £11,  4s.  7d. 
an  acre,  and,  after  deducting  the  cost  of 
the  manures,  leave  a  profit  of  £9, 13s.  1 0|d. 
an  acre.     The  crop  itself  stands  thus  : — 

931  stones  hay,  at  4^d.  the  stone,  £17     9     1 

Deduct  the  cost  of  the  manures,  .         1     6"     1 

Leaving  a  balance  of  £16     3     0 

The  soil  was  medium  loam.  It  was 
cropped  in  1843  with  potatoes,  and  in 
1844  with  barley  sown  down  with  grass 
seeds.  The  grass  was  top-dressed  on  the 
28th  of  April,  cut  down  on  the  26th  of 
June,  and  the  hay  stacked  on  the  28th  of 
August,  1845.* 

4968.  Hay  of  ten  years  old  lea. — Mr 
Gardner  made  experinientsof  top-dressings 
of  special  manures  on  old  lea,  varying  in 
age  from  3,  6,  10,  15,  to  30  years,  the 
results  of  which  are  all  instructive,  but  I 
shall  confine  myself  to  two  of  the  most 
successful  instances.  In  1843  he  top- 
dressed  10  year  old  lea  with  half  a  hun- 
dredweight of  nitrate  of  soda,  at  a  cost 
of  8s.  9d.  an  acre,  and  obtained  533^ 
stones  of  hay;  while  that  which  received 
no  top-dressing  yielded  401  stones,  giving 
the  special  manure  an  advantage  of  132^ 
stones  to  the  acre,  at  6d.  the  stone,  £3, 
6s.  3d. ;  and  after  deducting  the  cost  of 
the  manure,  8s.  9d.,  left  a  profit  of  £2, 17s. 
6d.  an  acre.    The  crop  itself  stood  thus  : — 

533^  stones  of  hay,  at  6d.  the  stone,  £13     6     9 

Deduct  the  cost  of  the  manure,  .  0     8     9 

Leaving  a  balance  of  £1*2  18     0 

The  crop  yielded  325  lb.  of  hay  from 
every  1000  lb.  of  the  grass  cut  green.t 

4969.  On  eleven  years  old  lea,  Mr 
Gardner  applied  these  special  manures  as 
a  top-dressing  on  the  23d  of  April 
1844:— 

Peruvian  guano,  1|  cwt.  at  10s.  theewt. 

Animal  charcoal,  1  cwt.  .  ,  0 

Muriate  of  ammonia,  56  lb.  at  1 6s.  the  cwt;,  0 

Common  salt,  56  lb.  at  9d.  the  cwt.     .  0 

Gypsum,  1  cwt.,  .  .  .  0 


The  grass  was  cut  on  the  12th  of  July, 
and  the  hay  stacked  and  weighed  on  the 
15th  of  August,  at  497  stones  an  acre, 
while  the  undressed  part  only  yielded  228 
stones,  giving  an  advantage  of  269  stones 
to  the  manures,  at  A^A.  the  stone,  £b, 
Os.  lOd.  an  acre,  and,  after  deducting  their 
cost,  leaving  a  profit  of  £3,  lis.  ll^d. 
an  acre.     The  crop  itself  stands  thus  : — 


497  stones  hay,  at  4Jd.  the  stone. 
Deduct  the  cost  of  the  manures, 


£9 
1 


6    4,^ 
8  lOj 


Leaving  a  balance  of        £7  17     6^ 


4970.  Rye-grass  seed.  Mr  Charles 
Stevenson,  Redside,  East  Lothian,  top- 
dressed  the  second  year's  rye-grass  for 
seed,  growing  on  red  clay  resting  on  stiff 
clay.  The  farm  is  three  miles  from  the 
sea,  and  elevated  about  100  feet  above  it, 
and  the  exposure  of  this  particular  field 
was  partly  N.  and  partly  S.  It  was  fur- 
row drained  in  1 837  at  36  feet  apart,  with 
tiles  and  stones  placed  above  them.  The 
preceding  crops  were  in  1838  bare  fallow; 
1839,  wheat;  1840,  turnips;  1841,  bar- 
ley; 1842,  hay;  and  in  1843,  rye-grass 
for  seed.  The  top-dressing,  nitrate  of 
soda,  1  cwt.  67  lb.,  at  a  cost  of  £1,  15s.  3d. 
an  acre,  was  applied  on  the  7th  of  April, 
the  grass  cut  in  July,  and  the  hay  weighed 
when  maturely  won,  at  320  stones,  while 
the  part  undressed  only  yielded  174  stones, 
giving  an  advantage  to  the  top-dressing 
of  ]  46  stones  an  acre.  Taking  the  price 
of  hay  at  ^'6  the  ton,  or  ^^A.  the  stone, 
the  advantage  was  £.2,  14s.  lid.,  and 
after  deducting  the  cost  of  the  manure, 
the  profit  was  1 9s.  8d.  an  acre ;  but  the 
crop  was  worth  more  as  one  of  rye-grass 
seed,  the  quantity  not  being  mentioned  by 
Mr  Stevenson.  The  crop  itself,  as  hay, 
stands  thus  : — 

320  stones  hay,  at  4 r,d  the  stone,    .  £6     0     0 

Deduct  the  cost  of  tlie  manure,      .  1  15     3 

Leaving  a  balance  of  £4     4     9§ 


4971.  These  are  the  largest  returns, 
from  the  respective  crops  enumerated,  I 
can  find  recorded ;  and  it  might  have 
proved  interesting  and  instructive,  by  way 
of  comparison,  had  I  given  the  smallest 
returns  also,  and  which  I  would  wil- 
lingly have  done  had  space    been  avail- 
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at  a  cost  of 


£1 


1  15 

0 

1     4 

0 

1     8 

0 

1    0 

4^ 

»     1 

6 

8 
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able.  It  would  tend  to  no  good  result 
to  draw  general  conclusions  from  the 
few  cases  that  have  been  adduced ;  but 
the  eflects  of  certain  classes  of  special 
manures  are  so  obvious,  upon  every  species 
of  crop  they  were  applied  to,  that  no  harm 
can  accrue  from  noticing  tiiem.  It  seems, 
then,  that  all  special  manures  containing  a 
large  })roportion  of  nitrogen,  such  as  rape- 
cake,  sulphate  of  ammonia,  muriate  of 
ammonia,  nitrate  of  soda,  and  suchlike, 
reduce  the  weight  of  the  grain  they  pro- 
duce, while  they  increase  the  quantity  of 
both  grain  and  straw  ;  whereas  chlorides, 
sulphates,  soda,  magnesia,  bone-dust,  and 
the  like,  increase  the  weight  but  deterio- 
rate the  quality  of  the  grain  in  comparison 
with  ordinary  farmyard  manure. 

497.2.  It  may  prove  useful  to  give  a  list  of  the 
chemical  and  commercial  names  and  current 
price  of  the  various  sorts  of  manures  recom- 
mended for  use.  It  is  useless  to  specify  the  quan- 
tity to  be  applied  of  each  to  the  acre,  as  experi- 
ence has  not  yet  determined  the  point  with  cer- 
tainty; and  it  is  equally  unsatisfactory  to  state 
the  quantities  used  by  every  experimenter  on 
every  kind  of  crop,  since  the  ingredients  were 
only  used  experimentally,  and  such  quantities 
cannot  therefore  prove  a  correct  guide  for  others 
to  follow,  and  might  rather  have  a  tendency  to 
mislead.  The  best  results  hitherto  obtained  are 
the  only  safe  ones  the  attention  can  be  directed 
to;  and  cases  of  failure  would  perhaps  have  been 
equally  instructive:  but  few  of  these  are  recorded 
with  tlie  same  degree  of  candour  as  the  instances 
of  comparative  success.  A  long  time  must  elapse 
ere  certainty  can  be  attained  in  a  matter  admit- 
ting of  such  a  variety  of  quantities,  and  in  the 
mean  time  every  farmer  must  e.xperiraent  for 
himself  in  his  own  peculiar  circumstances.  The 
time  will  no  doubt  arrive  when  a  large  accumu- 
lation of  facts  will  indicate  tlie  substances  most 
to  be  relied  on,  and  all  others  will  be  rejected  ; 
and  then  the  young  farmer  will  reap  the  advan- 
tages secured  to  him  by  the  experience  of  his 
experimenting  predecessors. 

4973.  That  a  long  time  must  elapse,  ere  the 
special  manures  can  inspire  the  same  confidence 
in  their  etf-jcts  as  is  already  placed  in  those  of 
farmyard  dung,  bone-dust,  and  Peruvian  guano, 
will  appear  from  the  following  considerations  : — 
the  influence  of  the  varying  quality  of  farmyard 
dung  on  the  results  of  comparative  experiments, 
in  which  it  is  one  of  the  ingredients  employed  ; 
the  previous  treatment  of  the  land ;  one  ingredient 
counteracting  the  action  of  another  ;  the  time, 
fanner,  and  form  of  the  application  of  the  in- 
gredients ;  the  physical  condition  of  an  ingre- 
dient, its  state  of  chemical  action ,  and  its  ten- 
dency to  decompose  in  a  given  soil  ;  the  differ-. 
eat  varieties   of  seed  causing   discordances   in 


the  observed  effects  of  different  manures;  and 
the  influence  of  the  seasons.  What  renders  re- 
sults still  less  available  is,  that  "  the  careful 
sifter  of  experiments,"  as  Professor  Johnston  well 
observes,  "  must  bear  all  such  things  in  mind.in 
comparing  results,  and  in  attempting  to  reconcile 
such  as  differ,  or  to  extract  general  rules  and 
principles  from  such  as  agree.  The  maker  of 
experiments,  also,  must  neither  be  surprised  nor 
discouraged  if  a  series  of  trials  which  has  cost 
him  thought,  trouble,  and  expense,  should,  by 
the  chances  of  one  unusual  season,  by  the  unsus- 
pected condition  of  his  land,  or  by  other  acci- 
dents, be  rendered  wholly  abortive.  Such  acci- 
dents form  one  of  those  numerous  sources  of  delay 
to  which  the  progress  of  scientific  agriculture  is 
peculiarly  liable,  which  have  made  its  advance  so 
slow,  many  of  its  steps  in  advance  so  doubtful 
and  insecure,  and  have  disheartened  and  driven 
from  its  service  many  useful  and  talented  men."* 
To  my  view,  the  prospect  of  using  the  special 
manures  as  they  ought  and  might  be  used,  is  very 
distant  indeed. 

4974.  I  am  not  sure  that  the  following  sub- 
stances as  manures  comprehend  the  entire  num- 
ber presented  to  the  notice  of  the  farmer.  The 
prices  in  1850,  I  have  endeavoured  to  obtain  aa 
correctly  as  possible  from  authentic  sources. 


SALI.VE  MA.VL-RES 

Agricultural  salt, 

Soiled  rock-taU. 

Is.  cwt. 

Carbonate   of    am- 

monia, 

Sal  volatik, 

50s.  to  5«s.  cwt. 

Carbonate  of  mag- 

nesia, 

50s.  cwt. 

Carbonate  of  potisb , 

American  potash , 

,  288.  to  423.  cwt 

soda, 

Soda  crytlals. 

88.  cwt. 

Chloride  of  sodium, 

Common  salt. 

Is.  3d.  cwt. 

>luriate      of     am- 

moni.i, 

CruitaU, 

28s.  cwt. 

Muriate  of  po'ash, 

13s.  cwt. 

Nitrate  of  potash. 

Nilre,  Saltpetre, 

2ys.  to  30».  cKt. 

soda. 

16s.  cwt. 

Silicate  of  potash. 

L.(}  to  L.8  ton. 

Sulphate  of  ammo- 

nia, 

15s.  to  ISs.  cwt 

Sulphate  of  lime, 

Oppeum, 

2s.  cwt. 

magnesia, 

Epsom  taltt, 

8s.  to  10s.  cwt 

potash. 

128.  to  14s.  cwt. 

soda. 

Dry  taltt. 

4s.  to  6s.  cwt. 

rhosphate    of   am- 

monia. 

503.  cwt 

Phosphate  of  soda, 

25s.  cwt 

tALCI.SKD  JIA.VniES. 

Soda  ash , 

Refined  kelp, 

L.11  to  L.12  ton. 

Kelp  s.ilt. 

4s.  to  5s.  cwt 

Cliiy  aBhes, 

Burnt  clay. 

2d.  bushel. 

Coal  ashes. 

. .     coal. 

28.  6d.  ton. 

Dutch  ashes, 

. .    peaty  toil 

,  £3  ton. 

I'eal  ashes. 

. .    peatt, 

2d.  bushel. 

Turf  ashes. 

. .    tods. 

5d-     .. 

Wo(jd  ashes. 

. .     trood. 

6d.     .. 

Kelp, 

. .    Ha-ware, 

5».  to  6s.  cwt. 

Charred  peat, 

PmI  charcoal. 

408.  ton. 

sandust. 

nominal 

Burnt  bones. 

lione  black. 

20s.  qr. 

.MINERAL  ACID  MA.NUaES. 

Sulphuric  aciil, 

Oil  0/ vitriol. 

Sd.  Ibw 

Muriatic  acid. 

Spirits  of  taltt. 

lid.  lb. 

XATURAI,  MANURES. 

Peruvian  guano, 

L.9  to  L.IO  ton. 

Ichaboe  iniano. 

African, 

L.8,  10s.  ton. 

Patagouian  guano. 

L.5, 108.  to  L.C  too. 

Johnston's  Experimental  Agriculture,  p.  71-2. 
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Saldanha  Baygaano, 
Pigeon  dung, 
Poultry  dung, 
Cow  dung, 
Urine, 
Cow  urine, 
Nightsoil, 
Dry  nightsoil, 
Fish  ofltal, 
Animal  offal, 
Bone-dust, 
Bone  sawdust, 
Soot, 
Phosphorite, 


A/ritan, 


Chamber  lye. 
Cote  teash, 

Dunn, 
Driid  duna. 
Fish  compost, 
Shambks'  refuse, 
Ground  boms. 
Bone  potcder, 

Coprolites, 


L.5  to  L.5,  lOs.  ton. 
L.4  ton. 
L.4  ton. 
53.  ton. 
5d.  gallon. 
4^  to  6d.  butt. 
4s.  cwt. 

40s.  to  50s.  hhd. 
2s.  ton. 
63.  ton. 

18s.  Cd.  to  20s.  qr. 
L.6  to  L7  ton. 
3d.  to  9d.  bushel. 
4s.  8d.  cwt. 


Tumbull's  guano, 
Potter's  guano, 
British  guano, 
Clark's     desiccated  \ 

compost,  / 

Dalton's  manure  A, 
Dalton's  manure  B, 
Poittevin's  desiccat-  \ 

ed  compost,  / 

Watson's  compost, 
Ryan's  azotised  ma-  \ 

nure,  / 

Liebig'g  manm^, 
Lawe's  manures, 
Daniell's  m.inure. 
Lance's  carbon, 
humus, 
Tumbull's  humus, 

prepared  \ 

bones,  i 

Nesbitt's  manures, 
Spence's     prepared  \ 

bone  manure,        ( 


MAN tJFACTiniBD  MANURB8. 

8s.  cwt. 

L.15  ton. 

L.  11  to  L.  12  ton. 


73s.  hhd. 

123.  cwt 
15s.  cwt. 

13s.  cwt 

18s.  cwt. 
/  Lo,  IDs.  to  L6, 10s. 
1      ton. 

LIO  ton. 

L.7  to  L.12  ton. 

8s.  qr. 

12s.  qr. 

L.4  ton. 

4s.  cwt. 

4s.  cwt. 

L.7  to  L.14  ton. 

L.8  ton. 


^X?"'*^'"'*^    "^1  Sulphated  bones,  L.6,  lOs.  to  L.8  ton. 


tlrate, 
Aninialised  carbon. 
Ditto    dissolved   in  \ 

sulphuric  acid,      j 
Nightsoil    prepared  \ 

with  shells,  I 

Nightsoil    prepared  '^ 

with  gypsum,        j 
Wheat  manure. 
Animal  charcoal, 


Dry  sewerape. 
Animal  black, 


84s.  hhd. 
3s.  cwt. 

9s.  cwt. 


L.8,  lOs.  to  L.9  ton. 
6s.  to  6s.  6d.  cwt. 


REFUSE  MAVCRKS. 


Whale  oil  refuse. 
Seal  oil  refuse. 

Rape  oil  refuse, 

(Pollards, 
Sugar  refuse, 
Horn  dust, 
Saltpetre  refuse, 
Ammoniacal  liquor 
Sulphuric  urine, 
Chloride  of  hme. 
Soap  ashes, 
Coal  tar, 
Gas  lime. 
Rag  lye. 
Woollen  rags, 
Shoddy, 
Cropping?, 
Singeing  dust, 
Fla.\  waste. 
Tanner's  bark, 


WhaU  blubber, 

Sfal  blubber, 

(  Rape-cake, 

(Rape-dust, 

Fine  bran. 


Gunpoteder  re_l\tse 
,        Gas  icater, 
Sulphated  wash. 

Bleacher's  re/use. 
Soap-boiler's  rt/use 


M'aste  bark. 


5s.  to  78.  ton. 
5s.  to  7s.  ton. 
L.5  to  L.5, 10s.  ton. 
L.5.  lOs.  to  L.6  ton. 
4s.  6d.  cwt. 
20s.  to  40s.  ton. 
2s.  cwt. 
12s.  ton. 
Id.  gallon. 
16s.  cwt. 
2Ss.  cwt. 
,  10s.  ton. 
^.  gallon. 
7s.  6d.  chaldron. 
Is.  250  gallons. 
L.4  to  L.4, 10s.  ton. 
20s.  ton. 
nominal, 
nominal, 
nominal. 
6d.  ton. 


4975.  In  the  nomenclature  of  the  substances 
enumerated  in  the  first  section  of  the  above  list, 
it  will  be  observed  that  they  assume  a  strictly 
chemical  character;  but  they  are  not  entitled  to 
such  a  distinction,  as  the  salts  sold  to  the  far- 
mers for  the  purposes  of  manure  are  not  the  pure 
neutral  salts  which  their  names  indicate,  but 
salts  in  a  crude  state,  containing  impurities  of 
manufacture.  The  pure  salts  of  those  names 
would  be  far  too  expensive  for  farmers  to  em- 
ploy. The  cruder  ones,  being  much  cheaper,  are 
VOL.  II. 


sufficiently  pure  to  answer  the  purpose  of  a 
manure;  but  in  order  to  test  their  value,  farmers 
on  purchasing  them,  should  demand  from  the 
sellers  a  guarantee  of  the  quantity  of  alkali  and 
of  acid  that  they  contain;  and  by  comparing  this 
with  a  list  of  the  composition  of  the  salts  in  a 
crude  state,  before  the  practical  chemist  purifies 
them  for  the  apothecaries,  it  will  be  ascertained 
whether  the  articles  purchased  are  genuine  or 
otherwise.  These  ingredients  are  generally  pro- 
cured from  the  drysalter,  and  not  from  the 
manufacturers,  who  desire  to  deal  with  pur- 
chasers on  a  much  larger  scale  than  farmers  are 
likely  to  be. 

4976.  The  percentage  of  the  alkalis  and  acids 
which  enter  into  the  composition  of  the  chief 
chemical  substances  in  the  foregoing  list,  as 
articles  of  commerce,  is  as  follows,  and  was 
kindly  furnished  to  me  by  Mr  Tennant,  of  the 
Bennington  Chemical  Works,  Edinburgh.  The 
deficiency  in  the  percentage  of  some  of  the  num- 
bers consist  of  water  ;  others  are  nearly  pure, 
while  most  contain  impurities. 

Fercentace  of 
impurit^r, 

44.09  j  ammonui, 
55.91  \  carbonic  acid. 
41.60  f  m-ignesia,  \„. 

36.58  \  carbonic  acid.       /  "^ 
I  potash ,  with  va- 
I  riable proportions 
60  per  J  of  carbonic,  sul- 
cent  of  j  phuiic,  and  silicic 
acids,  besides  sul- 
*•  phur. 

("potash,   carbonic 
vith    sul- 
!  and  silicate 
"  potash  and  im- 
L  purities. 
21.81  ( soda, 
15.43  \  carbonic  acid. 


Carbonate  of  ammonia. 


potasii, 

American 

potash. 


potash. 
Pearl  ashes. 


-w.    acid,    wi 

\y,  -j  phate  anc 

of  potash 


soda. 
Chloride  of  sodium, 
Muriate  of  ammonia, 

pot;ish , 
Nitrate  of  ammonia, 
potash , 
soda, 
Phosphate  of  ammonia, 
lime, 
soda. 
Silicate  of  potash. 
Sulphate  of  ammoiu'a, 
lime. 


39  66  (  soda,  1 

60.34  \  chlorine.  ) 

33  89 /ammonia,  \ 

66.11  \  muriatic  acid.  j 

52.53  f  potassium,  \ 

47.47  \  chlorine.  / 
29.29  (  ammonia, 
6(1.64  \  nitric  acid. 

46.56/  potash,  > 

53.44  \  nitric  acid.  / 

36.60 /soda,  1 

63.40  I  nitric  acid.  / 
42.29/  ammonia, 
57.71 1  phosphoric  acid. 

44.38  (  lime,  \ 

55.62  \  phosphoric  acid,  / 
17.88  (  soda, 
20.40  \  phosphoric  acid. 


magnesia 

potash, 

soda. 


50.54/  potash, 
49.46  (.silicic  acid. 
39.48/ ammonia, 
60.52  \  sulphuric  acid. 
32.90 /lime, 
46.31  (.sulphuric  acid. 
16.70  /  magnesia, 
32.40  (.  sulphiu-ic  acid. 


\50to 
/70 


Soda  ash. 
Kelp  salt. 


34.07  f  potash,  1 

45.93  \  sulphuric  acid.      ) 
43.82  f  soda,  ^ 

56. 18  i  sulphuric  acid,      j 
48  per  cent  of    soda. 
10  to  30  per  cent  \     . 
of  carbonate  of  )*"'*• 

2e 
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4977.  The  weight  of  some  of  these  mauures  by 
the  bushel  is  u  follows  : — 

rer  kwhal  lb.  n>- 

Agricultural  mtt,  .  .         70  to  80 

Booe-dust,  .        42  . .  44 

Clark 'i  desiccated  compost,  GO  . .  63 

l>an>«irs  manure,  .50 

I>uUli  ashes,  ....         40 

Ciuano,  f^reigo,       .  .  .66 

Potter'*,  .  .65 

G>-p»um.      .  .  .         80  . .  g4 

Ilumii;,  Lance's.  .  .66 

Tambull't,  .  .28 

Lance's  carbon,  .45 

Lance'j  mannres,  .  .70 

Muriate  of  ammonia,  r>5  . .  70 

Nitrate  of  potash,  .  .75 

foda.  .  .  .        SO 

Poittefin'i  desiccated  compost,  .        18 

Rape-dust,  ....        56 

Soda  ash.  ....        60 

Sulphate  of  ammoDia,        .  .70 

soda,  60  ..  65 

tTrate,  .....        50 

Watson's  compost,  40'..  46 

4978.  The  above  is  a  formidable  array  of 
Mixiiiaries  to  farmyard  dung  for  the  contempla- 
tion of  the  farmer.  Without  a  classification,  he 
would  feel  bewildered  amongst  them;  and  even 
when  classified,  the  names  of  many  of  the  manu- 
factured ones  afford  him  no  information  as  to 
their  component  ingredients.  The  natural  ones 
are  most  to  be  relied  on,  as  they  afford  both 
•timulating  and  feriiiising  materials.  The 
saline  are  generally  impure,  as  may  be  seen 
in  comparing  their  prices  with  those  of  the 
genuine  salts  in  the  shops  of  the  druggists.  Tlie 
refuse  manures  are  numerous,  and,  being  gene- 
rally cheap,  may  be  employed  to  advantage  in 
composts,  or  separately.  The  manufactured  ones 
are  also  a  numerous  tribe,  and  from  their  rery 
number  are  apt  to  excite  suspicion.  I  have  my- 
self tried  at  least  one  of  those  to  be  found  in  the 
above  list,  and  fonnd  it  do  as  little  good  as 
60  much  black  mould  applied  beside  them.  Even 
the  famed  Liebig's  manure  has  proved  a  faihire; 
and  recent  decisions  in  the  courts  of  justice  have 
proved  that  useless  and  iuexpeiisive  mixtures 
have  been  sold  to  farmers  hearing  the  name  of  good 
manures  containing  valuable  ingredients.  We 
have  only  to  look  at  the  composition  given  in 
(3351,)  to  learn  the  nature  of  many  stuffs  which 
are  passed  off  as  natural  guano.  The  t'reat  ob- 
jection to  concocted  manures  is,  that  you  can  have 
no  reliance  on  the  effects  to  he  produced  by  par- 
cels of  them  obtained  at  different  times,  or  even 
from  different  parcels  obtained  at  the  same  time. 
Those  made  up  in  large  quantities  at  once,  and 
in  a  limited  time,  cannot  have  their  ingredients 
commixed  with  the  desired  degree  of  precision. 
Hence  one  small  parcel  produces  one  effect,  and  an- 
other quite  a  different  effect.  Were  chemists  more 
intent  on  supplying  farmers  with  well-considered 
prescriptions,  setting  forth  the  proportions  which 
genuine  ingredients  shonid  bear  to  one  another, 
— and  indicating  the  crop  each  mixture  is 
intended  to  promote,  accompanied  with  such 
instructions  as  the  farmers  themselves  might 
make  up  the  mixtures  in  safety — than  in  con- 
cocting compounds  for  saie,  they  would  confer 
far  more  valuable  service  on  practical  husbandry 
than  they  have  hitherto  done.  They  might  not 
thus  make  so  mnch  money  in  a  given  time,  bat 


they  would,  receive  a  much  steadier  custom.  I  do 
not  suppose  but  that  chemists  could  make  up  the 
mixtures  better  than  the  farmer  ;  and  were  a 
skilful  chemist  to  make  up  prescriptions  for  the 
land  as  honestly  as  he  does  for  patients,  or 
for  the  domesticated  animals,  I  am  sure  he 
Would  establish  for  himself  a  large  and  lucrative 
trade;  because  farmers  would  much  rather  receive 
a  manure  already  made  up,  in  which  they  can 
confide,  than  run  the  risk  of  mixing  one,  in  the 
doing  of  which  they  might  commit  a  serious  mis- 
take. But  as  manufactured  manures  are  pre- 
sented to  the  farmer  at  present,  he  has  no  alter- 
native bat  to  have  every  sample  analysed  by  a 
chemist,  in  no  respect  connected  with  a  mann- 
factory  ;  and  even  then  he  has  no  positive  assur- 
ance of  receiving  the  stock  in  as  pure  a  state  as 
the  sample.  Every  other  trade  that  deals  in 
pulverised  articles  is  in  the  same  unsatisfactory 
state.  No  one  is  even  certain  of  purchasing 
genuine  oatmeal  in  the  shops  ;  and  as  to  tea,  it  is 
adulterated  beyond  endurance  with  the  leaves  of 
other  plants  ;  and  they  who  purchase  ground 
Coffee  receive  a  large  pr-portion  in  it  of  chicory. 
When  I  mention  that  many  of  the  saline  ingre- 
dients, enumerated  above,  are  rendered  heavier 
by  the  addition  of  water,  even  to  the  extent  of 
14  percent,  I  speak  no  more  than  the  truth,  and 
adduce  suflBcient  grounds  to  warn  the  farmers 
from  purchasing  manufactured  compounded  pul- 
verised mixtures,  whose  composition  c&unot  be 
estimated  by  sight. 

4979.  In  applying  all  special  manures,  certain 
rules  should  be  followed.  It  is  the  safest  prac- 
tice to  avoid  bringing  the  seed  sown  in  imme- 
diate contact  with  any  special  manure,  so  that 
a  portion  of  soil  should  always  intervene  between 
the  manures  and  the  seed. 

4980.  Elarthy  special  manures  should  always 
be  sown  upon  the  ground  after  it  has  been  drilled 
Uf),  whether  tltey  are  used  as  a  substitute  or  as 
an  auxiliary  to  farmyard  dung  ;  and  the  saline 
mauures  may  be  treated  in  the  same  manner, 
when  desired  to  be  so  ns«d. 

4981.  But  saline  special  manures,  being  easily 
dissolved,  are  most  efficiently  applied  to  the 
crop  after  the  plants  have  developed  their 
leaves,  and  in  the  form  of  a  top-dressing.  In 
very  dry  weather,  the  saline  ingredients  will 
rather  injure  than  promote  vegetation,  so  that  a 
time  of  rain,  or  of  heavy  dew  early  in  the 
morning,  shonid  be  chosen  for  their  distributiou 
over  the  soil. 

4982.  Substances  in  a  highly  soluble  form,  such 
as  the  sulphates,  muriates,  and  nitrate.<«,  owing 
to  their  solubility,  ought  to  be  sparingly  applied 
each  time,  but  repeatedly,  say  in  two,  three, 
four,  i>r  five  applications,  in  order  to  produce 
their  greatest  practicable  results  at  the  smallest 
expenditure  of  materials.  This  point  still  wants 
elucidation,  an»i  can  only  be  made  practi.al  by  re- 
peated experiments  undertaken  by  faruiers  with 
this  siile  object  in  view.  Three  to  five  years  of  such 
a  course  of  experiment  would  put  us  in  possession 
of  indispuuble  data  for  future  guidance. 
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4983.  Every  one  has  heard  extolled  the  great 
industry  displayed  by  the  Chinese  and  Belgians, 
in  collecting  special  manure  for  every  species  of 
crop.  Mr  Fortune  gives  a  very  good  reason  for 
such  industry  on  the  part  of  the  Chinese  ;  "  Fire- 
wood," he  says,  "is  so  scarce  in  the  country  that 
a  great  portion  of  the  straw,  cotton  stalks,  and 
grass,  whicli  would  go  to  manure  the  fields,  is 
used  for  firing,  and  therefore  the  plan  of  growing 
manure  for  the  land  is  forced  upon  the  farmers 
by  necessity.  The  plan  of  using  manure  in  a 
fresh  state, instead  of  allowing  it  first  to  decay,has 
doubtless  been  found,  from  long  experience,  to  be 
the  best  for  the  young  paddy  (rice.) 

Prawns  and  fish  of  various  kinds  are  frequently 
used  for  the  same  purpose,  and  in  the  same  way." 

4984.  Black  earth. — "  Burnt  earth  mixed  with 
decomposed  vegetable  matter  is  another  highly 
esteemed  manure,  and  is  common  in  all  the  agri- 
cultural districts.  During  the  summer  months, 
all  sorts  of  vegetable  rubbish  are  collected  in 
heaps  by  the  road  sides,  and  mixed  with  straw, 
grass,  parings  of  turf,  &c.,  which  are  set  on  fire, 
and  burn  slowly  for  several  days,  until  all  the 
rank  vegetable  matter  is  decomposed,  and  the 
whole  reduced  to  a  black  eartli.  It  is  then 
turned  over  several  times,  when  it  presents  the 
same  appearance  as  the  vegetable  mould  used  in 
gardens  in  England.  This  manure  is  not  scat- 
tered over  the  land,  but  reserved  for  covering  the 
seeds,  and  is  applied  in  the  following  manner: — 
When  the  seed-time  arrives,  one  man  makes  the 
holes,  another  follows  and  drops  in  the  seed,  and 
a  third  puts  a  handful  of  the  black  earth  on  the 
top  of  them.  Being  principally  vegetable  mat- 
ter, it  keeps  the  seeds  loose  and  moist  during  the 
period  of  germination,  and  afterwards  aiTords 
them  nourishment.  This  manure  is  used  me- 
chanically as  well  as  chemically  in  a  stifiF  soil, 
like  that  of  the  low  lands  of  China,  where  the 
seeds  are  apt  to  be  injured  in  the  process  of  ger- 
mination. The  young  crop  thus  planted  acquires 
a  vigour  in  its  growth,  which  enables  it  to  assi- 
milate the  matter  which  forms  the  strong  soil,  and 
to  strike  its  roots  firmly  into  it."  This  practice 
is  analogous  to  the  one  of  putting  powdered  char- 
coal near  the  turnip  seed,  to  retain  and  collect 
the  moisture  about  it  in  dry  and  strong  land  in 
dry  weather.  The  Earl  of  Essex  tried  charcoal 
in  this  way  with  success.* 

4985.  Oil-eahe. — "  What  is  commonly  known 
by  the  name  of  oil-cake  is  broken  up  and  used 
in  the  same  manner  as  the  vegetable  earth,  and 
is  also  scattered  broadcast  over  the  land.  The 
oil-cake  is  the  remains  or  refuse  of  the  seeds  of 
different  plants,  such  as  the  tallow  tree,  various 
kinds  of  beans,  and  of  the  cabbage.  There  is  a 
great  demand  for  this  manure  in  all  parts  of  the 
country,  and  it  forms  a  very  considerable  branch 
of  trade  both  by  sea  and  land.  Bones,  shells, 
old  lime,  soot,  ashes,  and  all  kinds  of  rubbish,  are 
also  eagerly  bought  up  by  the  farmer  for  the  pur- 
pose of  manure." 

4986.  "  In  the  Fatee  gardens  near  Canton,  the 


proprietors  have  a  curious  kind  of  rich  weed, 
which  they  cut  into  small  square  bits,  and  sell  at 
a  very  high  price  for  the  growing  of  plants  in 
pots.  This  is  obtained  chiefly  from  the  ponds 
and  lakes  in  the  vicinity,  where  the  Nelumblum 
speciosum  grows.  This  soil  is  so  much  esteemed, 
that  the  price  for  the  best  kind  is  1  dollar  for  3 
peculs,  (3  cwt.  63|  lb.)  and  for  the  second  best  1 
dollar  for  4  peculs  (4  cwt.  85  lb.)  The  inferior 
sort  has  frequently  been  sent  to  England  in  plant 
cases  from  Canton." 

4987.  Nightsoil  and  urine. — "  For  crops  in  a 
vigorous  growing  state  no  kind  of  manure  is  so 
eagerly  sought  after  as  nightsoil,  and  every  tra- 
veller in  China  has  remarked  the  large  cisterns 
or  earthen  tubs,  which  are  placed  in  the  most 
conspicuous  and  convenient  situations  for  the 
reception  of  tliis  kind  of  manure.  What  would 
be  considered  an  intolerable  nuisance  in  every 
civilised  town  in  Europe,  is  here  looked  upon  by 
all  classes,  rich  and  poor,  with  tlie  utmost  com- 
placency; and  I  am  convinced  that  nothing  would 
astonish  a  Chinaman  more  than  hearing  any  one 
complain  of  the  stench  which  is  continually  rising' 
from  these  manure  tanks.  Almost  every  Chinese 
town  is  placed  on  the  banks  of  a  river  or  canal, 
and  the  water  is  not  only  generally  led  around 
the  walls,  thus  forming  a  kind  of  moat,  but  also 
through  many  parts  of  the  city.  Long  clumsy 
boats  are  placed  in  different  parts  of  the  town, 
into  which  the  nightsoil  and  urine  are  emptied, 
and  conveyed  from  thence  into  the  country.  The 
fields  in  the  neighbourhood  of  cities  are  generally 
supplied  with  it  by  Coolies,  who  go  every  morn- 
ing to  market  loaded  with  the  produce  of  their 
farms.  Each  brings  home  two  buckets  of  the 
manure,  slung  at  the  ends  of  his  bamboo  pole. 
In  England  it  is  generally  supposed  that  the 
Chinese  carry  the  nightsoil  and  urine  to  their 
tanks,  and  leave  it  there  to  undergo  fermenta- 
tion, before  they  apply  it  to  the  land.  This,  how- 
ever,is  not  the  case — at  least  not  generally.  Inthe 
fertile  agricultural  districts  in  the  north,  I  have 
observed  that  the  greater  part  of  this  stimulant  is 
used  in  a  fresh  state,  being  of  course  sufiiciently 
diluted  with  water  before  it  is  applied  to  the 
crops.  And  there  can  be  little  doubt  that  in 
this  the  Chinese  act  perfectly  right,  as  the  manure 
must  be  much  more  efiicient  in  this  state  than 
when  a  great  portion  of  its  ammonia  has  passed 
off  into  the  air.  The  Chinese,  as  far  as  I  could 
learn,  have  no  mode  of  disinfecting  their  manure; 
but  they  seem  to  be  perfectly  aware  that,  if  allowed 
free  access  to  tlieair,a  great  loss  must  result, owing 
to  the  gases  whicli  are  given  out  and  dissipated. 
Without  waiting,  then,  for  fermentation  or  putre- 
faction, the  manure  is  at  once  applied  to  the 
growing  crops.  On  the  afternoons,  or  in  cloudy 
days,  the  labourers  are  seen  carrying  water  from 
the  nearest  pond  or  canal  to  the  manure  tank, 
for  the  purpose  of  diluting  its  contents.  This 
being  done,  they  fill  their  buckets,  attaching  one 
to  each  end  of  their  bamboo  in  the  usual  way, 
and  carry  them  off  to  their  destination.  When 
this  is  reached,  each  man  takes  a  small  wooden 
ladle  having  a  long  bamboo  handle,  and  with 
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this  he  scatters  the  liquid  orer  the  growing  crop. 
A  strong  stimulant  like  this  would  probably,  in 
other  circumstances,  have  an  injurious  effect  ; 
but,  by  using  it  only  when  the  crops  are  young 
and  luxuriant,  they  assimilate  its  gases,  and  a 
most  marked  effect  is  produced  upon  their  growth 
and  productiveness.  This  kind  of  liquid  manure 
is  generally  applied  to  wheat,  barley,  and  all  the 
cabbage  tribe,  and  other  garden  vegetables  ;  but 
not  to  rice,  which  is  always  flooded  during  its 
growth.  This  manure  is  sometimes  used  after 
putrefaction  and  fermentation  has  taken  place, 
and  even  in  this  state  it  is  very  efficient.  In 
the  gardens  near  Canton,  it  is  often  dried  and 
mixed  with  the  soil  taken  from  the  bottom 
of  the  Lotus  ponds,  and  used  for  growing 
plants  in  pots,  or  for  enriching  any  par- 
ticular tree  which  may  be  a  favourite  in  the 
garden."  * 

4988.  Dr  Radcliff  mentions  that,  in  Belgium, 
the  urine  from  the  cattle  byres  and  horses'  stables, 
collected  in  the  manure  tanks  (2062,)  is  enriched 
by  the  addition  of  rape-cake  in  the  proportion 
of  from  2000  to  4000  rape-cakes  of  2  lb. 
each  to  38,000  gallons  of  urine,  and  also 
with  the  nightsoil  from  privies — the  mixture 
being  applied  in  given  quantities  to  the  parti- 
cular crop,  varying  from  104  to  21  tons  to  the 
acre.t 

4989.  Dutch  ashes. — Dutch  ashes  produce  ex- 
traordinary benefit  to  the  clover  crops  in 
Holland  and  Flanders.  They  are  derived  from 
burning  dried  baked  peat  in  Holland,  in  the 
following  manner: — "  In  Holland  there  are  two 
kinds  of  turf  or  peats  used  for  burning — namely, 
those  cut  as  in  this  country  from  the  bogs,  which 
burn  easily,  but  give  a  whitish  kind  of  ashes, 
which  are  of  little  use;  and  another  kind,  more 
generally  used,  as  being  more  durable.  Having 
witnessed  the  mode  of  making  this  kind,"  says 
Mr  John  Mitchell,  Belgian  Consul,  Leith,  "  I 
shall  here  describe  it.  At  those  ditches  or  ponds 
made  by  cutting  away  the  common  peats,  or 
upper  part  of  the  bogs,  men  are  employed  in 
dragging  fr  )m  the  bottom,  by  means  of  long 
sticks,  having  hooped  bags  at  the  end,  the  soft 
portion  of  the  peat  under  water,  which  they  pour 
out  on  the  adjacent  ground,  where  the  water  is 
allowed  to  drain  off.  After  exposure  to  the  air, 
this  substance  becomes  in  a  few  days  sufficiently 
consistent  to  be  cut  into  pieces  of  the  size  of  a 
common  building  brick,  which  are  dried  for  use. 
The  ashes  frum  this  kind  of  peat  are  of  a  yel- 
lowish-brown colour,  and  are  of  the  kind  so  much 
prized  in  Flanders  that  carts  go  regularly  round 
to  the  various  houses  where  this  turf  is  used, 
and  carefully  collect  all  the  ashes  that  can  be 
obtained."*  A  proverb  is  known  in  Flanders  in 
these  terms: — "  He  who  buys  ashes  for  clover 
pays  nothing;  but  he  who  neglects  doing  so, pays 
a  double  price."  Their  composition  is  as  fol- 
lows, according  to  Sprengel : — 


Ddtch  Ash  KB 

(grey.) 

Best 

Inferior 

Worrt 

quality. 'quality,  qualily.l 

1  Potash, 

0.2 

0.2 

0.1 

1  Soda, 

1.0 

3.9 

0.4 

1  Lime, 

13.6 

8.6 

6.1 

1  Magnesia,    . 

4.9 

1.6 

3.9 

j  Oside  of  iron. 

6.6 

5.4 

4.1 

Oxide  of  manganese, 

I.O 

4.3 

0.2 

Sulphuric  acid,    . 

7.2 

6,4 

3.4 

1  Phosphoric  acid,  . 

2.0 

0.8 

1.3 

■  Carbonic  acid,      . 

4.1 

6.4 

5.5 

,  Chlorine,     . 

1.2 

S.0 

0.5 

Alumina,     . 

4.5 

3.5 

4.1 

•  Silica, 

47.1 

55.9 

70.4 

1  Charred  turf, 

6.6 

lOO.O 

100.0 

100.0§ 

4990.  Charring  peat. — Mr  A.  Grant,  Galson, 
Stornoway,  Isle  of  Skye,  gives  what  seems  a 
good  way  of  charring  peat,  without  incurring  the 
trouble  and  expense  of  drying  the  moss  into 
peats  before  charring.  "  When  beginning  to  cut 
the  sod,"  he  observes,  "  I  take  a  man  that  I 
know  to  be  an  active  steady  spadesman,  and  set 
him  to  cut  a  sod  right  across  a  given  space. 
When  he  has  advanced  five  or  six  sods  I  set 
another  to  follow  him,  and  so  on  until  there  are 
as  many  as  the  space  will  give  room  to  work  on. 
When  the  whole  are  started,  it  will  be  seen  that 
there  is  an  equal  distance  between  each  roan, and 
that  if  one  works  less  than  another,  he  is  imme- 
diately cut  out  by  the  man  following  him.  This 
he  will  hardly  submit  to,  and  the  consequence  is 
that  they  all  work  regularly,  and  at  the  same 
rate  as  your  best  man,  who  is  their  leader.  The 
sods  should  be  about  a  foot  square,  and  if  the 
weather  should  be  dry,  they  will  burn  in  about 
ten  days  or  less;  but  if  it  has  been  showery,  you 
must  take  up  the  sods  and  place  them  in  small 
heaps,  along  the  space  dug  to  dry.  When  dry,  the 
fires  should  be  lighted  at  the  distance  of  about 
ten  yards,  in  a  straight  line  along  the  space. 
The  size  of  the  fires  will  depend  on  the  depth  at 
which  the  sods  were  cut,  and  the  quantity  as 
well  as  the  quality  of  the  charcoal  will  depend 
on  the  state  of  the  sods  when  burning.  If  they 
havebeen  wet  when  the  fires  werelighted, although 
they  will  burn,  still  the  fire  cannot  penetrate  so 
fast  into  the  centre  of  the  sod,  and  the  consequence 
will  be  that  a  great  proportion  will  be  reduced 
to  ashes  before  you  can  cover  your  fires.  As 
soon  as  the  fire  begins  to  break  out  through  the 
heap,  and  you  see  that  the  whole  mass  is  pro- 
perly lighted,  you  must  begin  covering  the  fire 
very  carefully  with  wet  peat,  beginning  at  the 
foot,  and  rising  gradually  with  it,  until  you  have 
the  whole  covered — ^just  in  the  way  a  potato-pil 
is  covered — and  if  the  work  has  been  well  done, 
very  little  smoke  will  escape;  but  if  there  should, 
you  must  put  more  cover  on  that  particular  spot, 


*  Fortune's  Wanderingt  xn  China,  ^.  308-13. 
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and  beat  the  whole  down  smoothly  with  the  back 
of  a  spade.  In  this  way  you  will  have  a  large  pro- 
portion of  fine  charcoal,  and  very  little  will  be 
burnt  to  ashes."  *  In  other  places,  such  as 
Lancashire,  kilns  of  sods  are  constructed 
for  the  charring  of  peat,  and  the  fire  is  com- 
menced in  them  at  the  bottom  by  means  of  dried 
peat.t 

4991.  Burning  day. — Burning  clay  was  in 
great  vogue  in  Scotland  about  30  or  40  years 
since,  when  all  the  clay  districts  in  summer 
seemed  to  be  covered  with  smoking  heaps.  Like 
every  impulse  of  the  kind,  the  fires  soon  subsided, 
but  in  England  the  practice  is  continued  in  many 
parts.  There  are  two  modes  of  burning  clay 
sods — in  large  kilns  of  sods,  and  in  heaps — the 
latter  being  the  simplest  and  most  economical 
method,  and  is  the  one  practised  in  Sufi"olk  and 
Essex.  The  chief  thing  to  be  provided  with  is  a 
good  body  of  fire  before  any  of  the  clay  sods  are 
put  on,  and  the  sods  are  laid  on  in  the  form  of 
conical  heaps  so  as  to  regulate  and  restrain  the 
fire ;  and  when  all  this  has  been  done,  little  atten- 
dance is  required  at  the  heaps.  The  expense  of 
preparing  such  clay  ashes  per  100  loads,  has  been 
thus  estimated  by  a  veteran  clay-burner,  Mr 
Poppy,  of  Witnesham,  in  Suffolk  : — 

Digging  and  burning  sods  at  9d.  per  load,  L.3  15    0 

Filling,  Is.  6d.  tlie  20  loads,         .        .  .076 

Carting,  3  horses  and  2  men,       .        .  .      0  16    0 

Filling  and  spreading  after  burning,    .  .      0  15    0 

Carting  and  laying  on  over  2  acres,      .  .      0  16    0 

L.6    9    6 


Being  £3,  4s.  9d.  an  acre,  allowing  50  carts  to 
the  acre. 

4992.  To  prepare  Granite  manure.  —  Mr  J. 
Prideaux  of  Cornwall  recommends  the  burning 
of  granite  where  that  rock  abounds,  in  order  to 
obtain  its  potass  for  manure.  This,  being  a  new 
manure,  would  require  to  be  tried  at  first  on  a 
small  scale.  From  its  slow  solubility  its  effect 
is  likely  to  be  rather  in  the  weight  of  produce, 
for  four  or  five  successive  crops,  than  striking  the 
eye  at  first.  The  silica  it  contains,  combined 
with  the  potass,  is  likely  to  stiffen  the  straw  of 
wheat  and  other  grain;  and  it  would  seem  to  be 
especially  suitable  for  the  peat  soils,  upon  the 
granite,  they  being  deficient  in  its  ingredients, 
potash,  silica,  lime,  and  alumina.  The  granite 
itself  is  in  too  hard  and  compact  a  state  to  yield 
to  the  weather  fast  enough  for  the  purposes  of  a 
manure.  But  this  hardness  is  not  difiicult  to 
reduce.  By  turning,  whilst  red  hot,  into  water, 
it  is  rendered  quite  brittle  and  crumbling  ;  and, 
being  then  mixed  with  fresh  lime  and  water,  is 
made  much  more  susceptible  of  decomposition, 
and  easily  yields  part  at  least  of  its  potash.  The 
surface  granite,  already  softened  by  the  weather, 
will  not  do,  having  already  lost  a  part  of  its 
alkali;  the  chippings-  and  fragments  of  the  solid 
stone,  accumulating  at  the  granite  quarries,  may 
be  heated  with  turf  in  common  limekilns,  and 
raked  down  into  water  as  fast  as  they  get  red 


hot— in  which  manner  many  tons  per  day  may 
be  done  in  one  kiln.  Thus  rendered  brittle,  it 
may  be  rapidly  crumbled  by  a  water-power 
crushing-mill.  And  as  turf  and  water  are  both 
plentiful  about  the  granite,  this  rough  powder 
might  be  sold  to  the  farmer  at  a  lower  price  than 
lime.  Turf  is  the  best  fuel  for  the  purpose,  be- 
cause it  gives  a  low  heat,  and  the  lower  red  heat 
it  has  the  tenderer  it  becomes.  But  where 
farmers  have  to  burn  it  in  the  limekiln,  at  a  dis- 
tance from  the  turf  country,  the  coom  used  for 
lime  will  do  very  well,  requiring  less  than  half 
the  proportion  used  for  limestone  ;  and  it  need 
not  be  in  the  kiln  above  one  quarter  the  time 
required  for  lime.  But  it  must  go  directly  into 
the  water  whilst  red  hot,  else  it  will  harden  again 
in  cooling.  As  soon  as  it  is  hand  cold,  it  may  be 
drawn  out  of  the  water,  to  make  room  for  more. 
The  finer  it  is  crushed  before  mixing  with  the 
lime,  the  better.  It  might  even  be  burnt  upon 
the  ground  in  heap,  with  cinders  and  coal-ashes, 
and  a  little  coal  to  light  it,  (like  clay  burning;) 
and  when  red  hot  through,  the  water  is  thrown  on, 
to  quench  it;  but  there  would  be  some  parts  not 
red  hot  when  the  water  reached  them,  and  these 
would  not  be  much  softened,  so  it  is  better  to  use 
a  kiln  if  within  reach. 

4993.  A  ton  of  this  powdered  granite,  mixed 
with  a  ton  of  fresh  lime,  being  heaped  up  on  a 
thick  bed  of  earth,  and  closed  in  all  round  with 
earth,  leaving  the  top  open,  water  is  to  be  poured 
on  gradually,  enough  to  slake  the  lime  entirely, 
and  then  all  covered  in,  the  bed  of  earth  at  bot- 
tom being  about  2  feet  thick,  and  round  the  sides 
8  or  9  inches,  making  good  the  cracks  produced 
by  the  swelling  of  the  lime  in  slaking.  After 
two  or  three  days  it  may  be  uncovered  ;  the 
granite  and  slaked  lime  well  mixed  up  with  more 
water  to  a  soft  mortar  ;  and  again  all  covered  in 
close  with  earth.  In  this  state  it  may  be  left  two 
or  three  months  at  least,  and  better  if  longer — 
keeping  it  always  wet  and  soft.  When  wanted 
to  use,  the  whole  heap  should  be  well  mixed 
together,  including  the  earth,  which  will  be 
impregnated  with  solution  of  potash.  It  is 
then  fit  for  spreading,  or  mixing  with  other 
manures.:}: 

4994.  Rapeeake  and  Rape-dust. — Rape-cakes 

should  be  of  a  yellowish  green  colour  when  new, 
but  they  become  dark  on  being  long  kept.  They 
should  be  put  past  in  the  apartment  allotted  for 
their  accommodation  in  a  dry  day  and  on  a  dry 
clay  or  wooden  floor — and,  except  by  their  weight, 
they  do  no  injury  to  wood  ;  but  they  should  be 
neatly  built  up,  free  of  the  walls,  in  case  they 
should  draw  damp  from  them.  The  air,  and 
especially  damp  air,  should  be  excluded  from  the 
apartment,  as  it  is  the  cause  of  mouldiness,  and 
of  losing  their  light  colour.  New-made  cakes 
will  lieat  a  little  after  they  are  built  up,  but 
after  the  sweat  they  have  had  in  the  ship  this 
will  not  be  great  ;  and  to  prevent  heating  as 
much  as  possible,  the  small  dust  of  the  cargo 
should  be  kept  by  itself. 


•  BoK-shire  Advertiser,  14th  July  1845.  +  Gardeners'  Chronicle,  1844. 
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4995.  It  is  not  likely  that  you  will  have  occa- 
sion to  keep  rape-dust — that  is,  rape-cake  after 
it  has  been  crushed  to  powder  ;  but  in  case  you 
should  wish  to  keep  it  in  that  state,  the  mode  of 
doin"  so  is  as  follows  :^It  should  not  be  put 
together  in  a  thick  heap,  for,  however  dry  it  may 
seem,  and  however  dry  it  may  be  kept,  sooner  or 
later  it  will  heat.  When  put  by  dry  on  a  dry 
floor,  it  may  be  three  weeks  or  a  month  before  it 
will  heat;  but  if  damp  it  will  heat  soon,  and  the 
heat  will  become  insufferable  to  the  hand.  When- 
ever it  begins  to  heat  it  should  be  carefully  and 
slowly  turned  over  in  shallow  bins  to  cool  it. 
When  heated  to  excess  it  becomes  burnt  as  black 
as  soot,  and  gets  into  lumps  like  coal-cinders, 
from  which  it  is  not  easily  distinguished,  and  in 
which  state  its  eflScacy  is  impaired.  Many  throw 
rape-dust  into  a  comer  of  a  cart  or  turnip-shed 
where  pigs  and  fowls  find  their  way  to  it,  and 
where  it  is  constantly  exposed  to  the  moisture  of 
the  air  ;  a  practice  to  be  avoided.  You  should 
purchase  none  but  newly  crushed  rape-dust. 

4996.  Gifffum. — In  the  first  part  of  his  in- 
quiry into  the  way  in  which  gypsum  acts  when 
employed  as  a  manure,  M.  Caillat  has  endeavour- 
ed to  show  that  the  method  of  calcination  usually 
resorted  to,  for  the  purpose  of  obtaining  the  in- 
organic parts  of  plants,  gives  inaccurate  results. 
The  weight  of  the  ash  does  not  represent  the 
mineral  parts:  in  consequence  of  the  high  tempe- 
rature to  which  a  plant  is  exposed  when  calcined, 
there  is  a  loss  in  the  quantity  of  nearly  all  its 
inorganic  components;  and  the  sulphates  espe- 
cially are,  to  a  great  extent,  either  decomposed 
or  destroyed.  M.  Caillat,  by  treating  plants, 
Buch  as  lucerne,  clover,  and  sainfoin,  with 
diluted  pure  nitric  acid,  succeeded  in  eliminating 
nearly  the  whole  of  the  mineral  matters  present; 
so  much  so,  indeed,  that,  when  the  pulp  was 
afterwards  washed  and  burnt,  not  more  than  one- 
fifth  per  cent  of  ash  was  left.  This  small  residue 
consisted  of  silica  and  a  small  quantity  of  per- 
oxide of  iron,  both  of  which  are  insoluble  in  the 
acid  employed.  This  method  of  proceeding 
always  gave  more  mineral  matter  than  could  be 
obtained  by  calcining  an  equal  quantity  of  the 
same  plants;  and  it  has  been  thus  ascertained 
that  there  exists  in  many  vegetables,  especially 
in  the  leguminous  plants  used  as  fodder,  much 
more  sulphuric  acid  than  has  been  hitherto  sup- 
posed. 

4997.  M.  Caillat  has  ascertained  that  the  loss 
of  sulphuric  acid  in  the  process  of  calcination 
arises  from  a  partial  decomposition  of  the  sul- 
phate of  lime.  When,  for  example,  he  mixed  a 
known  weight  of  pure  burnt  sulphate  of  lime 
with  wheat  starch  in  the  form  of  paste,  and 
calcined  the  whole,  the  residuary  ash  did  not 
yield  as  much  sulphuric  acid  as  the  sulphate  of 
lime  used  contained.  He  also  found,  by  another 
directexperiment,  that  sulphate  of  lime,  convert- 
ed into  sulphuret  of  calcium  by  the  action  of 
organic  matter  at  a  high  temperature,  became, 
in  part,  converted  into  carbonate  of  lime,  under 
the  influence  of  the  oxygen  in   the  air  :    this 


oxygen,  burning  at  the  same  time  both  the  sul- 
phur of  the  sulphuret  and  a  part  of  the  interposed 
carbon,  forms  sulphurous  acid,  which  is  given  off, 
and  carbonic  acid,  of  which  a  certain  portion 
remains  combined  with  the  lime,  and  thus  helps 
to  displace  the  sulphur.  In  a  future  memoir,  M. 
Caillat  proposes  to  examine  and  compare  the 
mineral  substances  contained  in  leguminous 
plants  growing  on  soils  of  like  nature,  but  some 
of  which  have,  and  others  have  not  been  manured 
with  gypsum  ;  and  he  expects  to  show  that  it  is 
probable  that  gypsum  naturally  finds  its  way  into 
the  crops  which  it  occasions  to  grow  so  quickly. 
By  the  above  method  of  treating  plants  with 
nitric  acid,  the  silica,  which  lies  in  the  tissue 
of  the  epidermis,  was  isolated  as  completely  as 
possible:  it  was  perfectly  white.  By  examining 
silicious  pellicles  taken  from  some  grasses,  which, 
as  is  well  known,  contain  a  great  quantity  of 
silica  in  their  epidermis,  "  I  found,"  says  M. 
Caillat,  '■  that  this  silica,  moulded  in  the  cells  of 
the  skin,  is  very  curiously  disposed.  It  exists 
in  little  plates,  from  one  to  two  hundredths  of  a 
millimetre  broad,  according  to  the  plant,  packed 
side  by  side,  but  whose  edges  are  not  smooth, 
but  indented  very  regularly,  and  thus  articulated 
laterally.  This  organisation  of  the  silica,  which 
has  not,  so  far  as  I  am  aware,  been  yet  remarked, 
seems  to  me  to  be  worthy  of  the  attention  of 
physiologists."  * 

4998.  Shell-fgh  and  Shells.— Ground  mussel 
and  oyster  shells  are  used  as  manure  for  turnips; 
but  double  the  quantity  does  not  produce  the 
same  effect  upon  the  crop  as  bone-dust  ;  perhaps 
it  would  require  40  bushels  to  produce  the  same 
effect  as  16  bushels  of  bone-dust.  One  use  made 
of  shell-dust  is  the  adulteration  of  bone-dust. 
Whelks,  cockles,  and  mussels,  16  bushels  per 
acre,  the  bushel  weighing  1  cwt.,  have  been  em- 
ployed with  success  to  raise  turnips.  Such  man- 
ure is  obtainable  by  those  residing  near  a  rocky 
shore,  where  no  fishermen  have  their  haven — for 
th^re  they  gather  and  use  such  shell-fish  as  bait. 

4999.  Skelltnarl.  —  In  some  parts  of  the 
country,  as  in  Forfarshire,  this  substance  is 
found  in  considerable  quantities  associated  with 
peat.  It  occurs  in  beds  in  deep  peat-bogs,  lined 
above  and  below  with  a  layer  of  very  fine  unctu- 
ous clay.  It  is  taken  out  of  the  bogs  by  means 
of  a  boat  mounted  with  a  dredging  apparatus. 
When  of  fine  quality,  and  in  a  dry  state,  it  is  as 
white  as  lime,  not  crumbling  down  into  powder 
like  quiiklinie,  but  cutting  something  like  cheese 
with  the  spade,  and  adhering  in  large  lumps 
when  spread.  It  is  applied  at  the  rate  of  from 
40  to  50  bolls  an  acre,  the  boll  containing  8 
cubic  feet,  and  costs  9d.  the  boll,  making  the 
manuring  £1,  10s.  to  £1,  17s.  6d.  an  acre,  ex- 
clusive of  carriage.  When  applied  to  land  as 
lime,  it  is  beneficial;  but,  as  is  too  often  the  case, 
when  applied  solely  as  a  manure,  in  quantities  of 
35  to  45  cubic  yards  an  acre,  it  never  fails  to  be 
mischievous.  It  does  not  easily  injure  new  fresh 
land  ;  but  when  repeated  frequently  as  a  sole 
manuring,  1  have  seen  old  land  reduced  to  such 
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a  state  of  pnlyerisation,  that  the  foot,  with  a 
stamp,  sank  into  the  ground  as  deep  as  the 
ankle,  and  raised  a  dust  with  the  stroke.  "  Ap- 
plied to  lands  followed  by  severe  cropping," 
remarks  Mr  Headrick,  "  it  has  reduced  them 
almost  to  a  state  of  utter  sterility,  which  they 
hare  not  recovered  to  this  day."* 

5000.  Soot. —  Soot  is  a  good  top-dressing  for 
grass,  though  it  renders  pasture  rather  distasteful 
to  cattle.  Being  a  very  dirty  article  to  distribute 
by  the  hand,  any  machine  that  distributes  it 
broad-cast  will  prove  useful  on  farms  where  it 
can  be  easily  obtained  in  quantity.     The  follow- 


ing is  a  description  of  a  machine  that  has  prored 

itself  useful. 

5001.  The  soot-sotcing  machine,  from  the  limit- 
ed supply  of  the  article  upon  which  it  operates, 
can  never  be  ranked  amongst  the  most  important 
class  of  machines  on  the  farm  ;  still,  owing  to 
the  powerful  effect  of  the  manure  itself,  its  due 
distribution  is  of  importance,  and,  from  its  ex- 
treme lightness,  it  cannot,  without  disadvantage, 
be  sown  by  the  hand.  The  machine  here  de- 
scribed was  the  production  of  Mr  Main,  factor 
to  the  Marquis  of  Dalhousie.t  Fig.  436  is  a  view 
in  perspective,  the  horse-shafts  being  broken  off. 


Fig.  43b\ 


THE  SOOT-SOWING  MACHINE. 

The  machine  consists  of  a  bed-frame  a  a,  to 
which  the  horse-shafts  6  b  are  attached,  and  is 
mounted  on  a  pair  of  low  wheels  c  c,  fixed  upon 
and  turning  with  the  axle,  around  which  there 
is  built  a  wooden  cylinder  d,  fluted  longitudinally. 
A  chest  e  is  appended  to  the  body-frame,  and 
descends  so  far  as  to  half  embrace  the  cylinder 
d,  and  is  surmounted  by  a  semi-cylindrical  cover, 
which  is  left  out  of  the  figure.  In  the  interior 
of  the  chest  is  placed  a  cylinder  of  sheet-iron  f, 
perforated  all  over  with  holes  of  half-inch 
diameter,  and  as  much  apart,  giving  to  it  the 
character  of  a  riddle.  The  cylinder  is  closed  at 
both  ends,  and  has  a  trap-door  on  one  side, 
hinged,  and  secured  at  each  end  with  hook  and 
eye.  An  axle  of  iron  passes  quite  through  the 
cylinder,  having  journals  that  rest  in  two  jointed 
bars  gg  ;  and  on  one  end  of  the  axle,  produced 
beyond  the  bar  <;,  is  mounted  awheel  li.  The 
axle  of  the  carriage-wheels  c  carries  also  a  wheel, 
and  the  two  are  connected  by  means  of  the  in- 
termediate wheel  I,  thus  producing  motion  in 
the  perforated  cylinder,  as  well  as  in  the  fluted 
one  that  is  carried  by  the  axle.  The  purpose  of 
the  perforated  cylinder,  into  which  the  soot  is 
first  delivered,  is  to  separate  stones  or  other  hard 
substances  that  may  be  mixed  with  it  ;  that  of 
the  fluted  cylinder  is  the  distribution  of  it  from 
the  machine  ;  and  that  of  the  hinged  cover  to 
prevent  it  flying  off  during  the  agitation  by  the 
first  cylinder. 


5002.  The  operations  of  the  soot-machine  are 
effected  thus  : — A  charge  of  soot  is  put  into  the 
cylinder,  the  chest  closed,  and  the  machine  put 
in  motion.  By  the  revolution  of  the  upper  cylin- 
der, the  soot  is  separated  from  the  stones  and 
refuse  with  which  it  is  always  mixed,  and  so 
passes  into  the  lower  part  of  the  chest,  from 
whence,  by  the  revolution  of  the  fluted  cylinder, 
regulated  by  a  brush  extending  the  whole  length 
of  the  cylinder,  it  is  distributed  iu  an  equal  man- 
ner upon  the  ground.  When  the  soot  has  been 
discharged  from  the  upper  cylinder,  the  cylinder 
is  raised  from  the  chest  by  means  of  the  knee- 
jointed  bars  g  g,  and  when  so  elevated,  the  trap- 
door is  opened,  and  the  stones  and  other  refuse 
discharged,  preparatory  to  the  next  charge  of  soot. 


5003.  The  machine  constructed  as  above  de- 
scribed, has  been  found  liable  to  the  inconveni- 
ence of  ceasing  to  perform  its  wonted  duties,  by 
the  soot  being  converted  into  a  paste  by  the  ac- 
tion of  the  revolving  parts  of  the  machine,  when- 
ever the  soot  happened  to  be  damp  ;  but  which 
has  been  effectually  rectified  by  the  adoption  of 
broad-cast  distributing-wheels,  in  place  of  the 
fluted  roller.  The  bottom  of  the  chest  is  conse- 
quently closed,  except  the  orifice  for  each  wheel, 
all  the  other  parts  of  the  machine  remaining  as 
they  were  ;  or  by  a  proper  adjustment,  the  inter- 
mediate wheel  i  is  left  out  of  the  construction. 
It  is  also  to  be  observed,  that  the  distributing 


*  Headrick's  Agricultural  Surrey  of  Forfarshire,  p.  406. 
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orifices    for  soot  require  to   be   &boat   1^   inch 
diameter. 

5004.  No  correct  analysis  of  coal-aoot  has  yet 
been  made  ;  but  as  long  since  as  1826,  Bracconot 
made  the  following  one  of  wood-soot  : — 

Ulmin— a  hydro-carbon,  not  weU  defined          .  .TO-M 

Azotued  matter 30-00 

Carbonate  of  lime,  and  a  trace  of  carbonate  of  t  14.^; 
ma^neaia,        ......        f 

Water 12-50 

Acetate  of  lime, 6'65 

potash 4-10 

nugntsia, ObS 

ammonia, 0-30 

Sulphate  of  lime 6-00 

Carbonaceuos  matter,  not  solubte  in  «"^'%,       .  3-tv5 

Femi^nous  phosphate  of  lime,          .        .        .  1-dO 

Silica 0-S5 

Aibolin — a  peculiar  acid  and  bitter  principle,    .  0-50 

Ctilonde  of  potaasium 0-36 

lOO-OO 

5005.  CoproliUt. — In  the  lower  region  of  the 
lias  at  the  .\ust  Passage  Cliffs,  on  the  left  bank 
of  the  Severn,  near  Bristol,  is  the  well-known 
bone-bed,  where  two  beds  of  lias,  each  from 
one  to  two  feet  thick,  are  densely  loaded  with 
dislocated  bones,  aod  teeth,  and  scales  of  ex- 
tinct reptiles  and  fishes,  interspersed  abun- 
dantly with  coprolites  derived  from  animals  of 
many  kinds.  Coprolites  are  also  di.«persed  plen- 
tifully through  the  strata  of  many  other  parts  of 
the  lias,  as  on  the  coast  at  Lyme  Regis;  but 
neither  there,  nor  in  the  bone-bed  at  .A.ust  Pas- 
sage, is  a  sufiBcient  quantity  accessible  at  a  cost 
that  would  repay  the  digging  for  the  express 
purpose  of  collecting  these  mineralised  fragments 
of  skeletons  and  faeoal  balls  of  digested  bones  for 
nse  as  a  substitute  for  recent  bone-dust  or  guano. 
Geologists  have  long  been  acquainted  with  the 
abundant  occurrence  of  rolled  fragments  of  the 
bones  and  teeth  of  large  quadrupeds,  and  of 
many  marine  fishes  in  the  tertiary  beds  of  gravel 
and  shells,  called  crag,  in  the  counties  of  Nor- 
folk and  Suffolk;  and  in  1846  an  abundance  of 
the  ear  shells  of  whales,  in  the  crag  beds  of 
Felixton.  on  the  coast  of  Suffolk,  together  with 
large  quantities  of  rolled  pebbles  of  phosphate  of 
lime,  then  supposed  to  be  coprolites,  were  found 
among  the  miscellaneous  gravel  and  shells  that 
compose  the  bulk  of  the  crag  formation. 

5006.  The  following  is  an  analysis  of  coprolites 
by  Mr  T.  J.  Herepath  of  Bristol':— 

Water,  3.400 

Organic  matter,  .  trace 

Silica,  13.240 

Carbonate  of  lime,  28.400 

Sulphate  of  lime,  0.736 

LoH,   .  0.494 


The  idea  formed  by  Dr  Buckland  with  regard  to 
the  nature  of  coprolites  is  probably  correct,  and 
the  supposition  is  borne  out  by  the  following 
aoalysis  of  the  bone  of  an  ox,  which  the  copro- 
lite  closely  re^mbles  in  composition,  when  the 
bone  is  deprived  of  its  fat  and  moisture  : — 


Phoiphate  of  lime,      MMS  > 

Phoapbate  of  mag- 
nesia, 3.256 

Se.OOS  -  pbo^thorie  acid,  27.609* 

5007.  Mr  Lawes  has  established  on  the  east 
bank  of  Deptford  Creek,  near  Greenwich,  rery 
extensive  works  for  grinding  to  powder  thefio 
false  coprolites  or  phosphates,  to  supply  farmers 
with  a  valuable  substitute  for  guano,  under  the 
accepted  name  of''  coprolite  manure.'"  f 

5008.  Dried  carcaset  0/  animals. — It  is  knovm 
that  large  quantities  of  the  hides  of  cattle  and 
horses  are  imported  into  this  country  annually  from 
South  America.  The  carcases  from  which  those 
skins  had  been  taken  are  left  to  be  devoured  by 
birds  of  prey  and  wild  beasts,  but  their  bones 
are  collected  and  exported  to  this  country.  I 
have  recently  learned  that  the  flesh  of  these  car- 
cases is  now  not  to  be  lost  but  is  dried,  most 
probably  in  the  sun,  and  sent  to  this  country  for 
mauure.  Thus  we  may  expect  that  a  large 
amount  of  animal  matter  may  soon  be  made 
available  for  the  nitrogenous  enrichment  of  our 
compost  heaps. 

5009.  A  large  skin  trade  also  exists  from  the 
cattle  of  the  Ukraine,  and  there  the  carcases  of 
the  cattle  are  boiled  down  for  the  sake  of  the 
fat,  which  when  collected  is  sent  to  this  country 
as  tallow,  and  the  flesh  thrown  away.  The 
tallow  collectors,  however,  may  be  induced  to  dry 
the  boiled  flesh  of  the  oxen  and  separate  it  from 
the  bones,  and  send  both  to  this  country  for  man- 
ure, as  well  as  they  do  the  tallow  in  comiaerM. 

5010.  Owing  to  the  very  low  price  of  mutton 
in  Australia  for  several  years  past,  the  colonists 
have  been  induced  to  boil  down  the  carcases  of 
their  old  sheep,  after  depriving  them  of  their  skin, 
in  order  to  collect  the  fat  and  export  it  to  this 
country.  They  might  dry  the  boiled  flesh,  sepa- 
rate the  bones,  and  convert  both  into  an  article 
of  commerce  for  this  country.  Thus  large  quan- 
tities of  the  richest  animal  manures  may  yet 
reach  this  country  from  abroad,  of  much  greater 
value  than  many  of  the  compounds  offered  at 
home  as  manures  to  the  notice  of  the  farmer. 

5011.  Sugar  reftue. — The  following  analysis 
of  sugar  refuse  was  made  by  Professor  Johnston, 
for  the  Leith  Sugar- Refining  Company,  and  the 
Messrs  Schultz  have  kindly  furnished  me  with  it. 

60-26 

20-77 

0-77 
H-67 
3-55 
5-98 

100-00 


Water,     ..... 

Organic  m.itter,  (refuse  blood  and  sugar,  1 
containing-  l-ftfi  of  ammonia,)  .  .    ) 

Common  salt,  sulphates  and  phosphates  of) 
potash  and  soda,  .  .  .   ) 

Phosphkt«s  of  lime  and  magnesia, 

Carbonate  of  lime,  .  .  . 

Insoluble  silicious  matter  and  alumina. 


It  will  be  observed  that  the  percentage  of  water 
*  Journal  of  AgrievUure,  July  1849,  p.  74. 
t  Journal  of  tk«  Agricultural  Society  of  Ernjlaud,  vol.  i.  p.  520-3. 


SPECIAL  MANURES. 


Ail 


IB  large,  on  wbich  account  the  carriage  of  this 
refuse  to  a  distance  is  expensive;  and  the  pro- 
cess of  depriving  it  of  a  part  of  its  water  would 
be  too  expensive.  The  quality  of  this  article 
varies  according  to  the  mode  of  manufacture 
pursued. 

5012.  Animal  charcoal. — Sugar  refiners  use  a 
large  quantity  of  animal  charcoal;  and  as  it  be- 
comes necessary  occasionally  to  separate  the 
finer  particles  by  riddling,  they  dispose  of  the 
latter  for  manure,  which  is  found  valuable  as  a 
top-dressing  for  grass,  and  might,  no  doubt,  be 
used  with  turnip  seed  to  absorb  moisture  around 
it  in  dry  weather  in  strong  land. 

5013.  Sewerage  water  of  towns. — The  water 
flowing  from  the  common  sewers  of  towns  may 
be  regarded  as  a  special  manure.  It  must  con- 
tain many  very  valuable  ingredients,  such  as  the 
contents  of  water-closets,  the  drainings  from 
kitchens,  and  the  washings  from  many  sorts  of 
manufactures.  The  Metropolitan  Sewerage 
Manure  Company  was  established  in  1846  for 
the  purpose  of  delivering  the  water  from  the 
sewers  of  London  to  parties  in  the  country  who 
might  choose  to  employ  it  as  a  manure;  and  the 
eflScacy  of  such  manure  is  believed  to  be  great 
everywhere  from  witnessing  the  effects  produced 
on  the  Craigentinny  meadows  in  the  neighbour- 
hood of  Edinburgh.  There,  the  irrigated  mea- 
dows are  begun  to  be  cut  for  green  food  for  cows 
in  April,  and  continued  at  intervals  until  the 
end  of  November.  As  a  natural  consequence, 
the  worth  of  the  soil  has  risen  in  rent  from  30s. 
and  £6  an  acre,  to  £20  a-year.  It  is  imagined 
that  the  sewerage  water  ought  to  have  the  same 
effect  on  arable  as  it  has  on  grass  land,  but  such 
a  result  by  no  means  follows ;  and  a  stronger 
instance  of  disbelief  in  its  good  effects  on  land 
under  the  spade,  cannot  be  given  than  the  sim- 
ple statement  of  the  fact,  of  the  vegetable 
gardeners  of  Edinburgh  not  using  it  as  manure 
in  raising  vegetables,  though  many  have  the 
opportunity  of  doing  so  if  they  choose.  Wher- 
ever a  run  from  a  public  sewer  passes  through 
their  gardens,  they  convert  as  much  of  the  ground 
into  a  meadow  as  the  water  will  fully  irrigate, 
to  supply  their  cows  with  green  food;  and  every 
gardener  keeps  cows  where  he  has  a  byre  to  ac- 
commodate them;  but,  to  raise  vegetables,  they 
purchase  cows'  urine  and  cow  and  horse  dung 
from  the  cow-feeders  and  livery  stable  keepers, 
at  a  large  price.  For  example,  they  pay  5s.  the 
ton  for  the  dung,  and  from  i^d.  to  6d.  the  butt 
of  102  gallons  for  the  urine;  and  they  apply  60 
tons  of  the  dung,  and  as  many  gallons  of  the 
urine  in  proportion  to  the  acre,  during  the  sea- 
son, at  a  cost  of  £15  an  acre. 

SOU.  To  cart  sewer  water  to  a  distance  is 
attended  with  more  trouble  and  expense  than  it 
is  worth.  To  avoid  the  inconvenience,  the 
Sewerage  Manure  Company  propose  to  pump 
the  water  from  the  sewers  by  means  of  steam- 
engines,  and  distribute  it  for  miles  into  the 
country  through  iron  pipes,  at  253.  the  100  tons 
of  the  water.  Now  a  very  small  proportion  of 
the  bulk  of  the  sewerage  water  is  solid  matter — 


one  gallon  of  the  King's  Scliolars'  PmiJ  sewer- 
age at  London  affording  only  85.34  grains  of  solid 
matter.  This  quantity  of  solid  matter  is  partly 
soluble  and  partly  insoluble.  The  soluble  por- 
tion weighs  74.80  grains,  and  contains  of — 
Ammonia,  .         .         .         3.29  grains. 

Sulphuric  acid,  ,         .         0.62 

Phosphate  of  lime,     .         .         0.29 

Lime 6.05      ... 

Chlorine,  .        .        .       10.00     ... 

20.25     ... 
Potash,  soda,  soluble  animal 

and  vegetable  matter,      .       53.55 

74.80      ... 


The  insoluble  portion  weighs  10.54  grains,  and 
contains  of — 


Phosphate  of  lime, 
Carbonate  of  lime. 
Silica, 


2.32  grains. 
L94      ... 
6.28     ... 


10.54 


In  large  quantities,  these  proportions  only  afford 
1  ton  of  soluble  and  insoluble  matter  in  560  tons 
of  water. 

5015.  The  sewerage  water  of  London  is  not  so 
rich  as  that  of  Edinburgh.  Thus,  one  gallon  of  the 
clear  liquid  of  the  Edinburgh  sewers,  evaporated 
to  dryness,  gave  117.05  of  solid  matter,  of  which 
78  grains  were  soluble,  and  contained  of — 

Ammonia,  .         .         .         4.45  grains. 

Sulphuric  acid,  .         .         3,00 

Lime,  ....         6.84 

Magnesia,  ,         .         .  trace. 

Chlorine 12.10     ... 

Phosphate  of  lime,      .         .         1.06     ... 


27.45 
Potash,  soda,  soluble  animal  \  en  t- 
and  vegetable  matter,  f 

78.00 


The  insoluble  part  weighed    39.05    grains,   the 
animal  matter  predominating,  and  contained  of — 

Phosphate  of  lime,  coloured  )  g  g       .^^^ 

with  iron,  j  '    ° 

Carbonate  of  lime,       .         .  2.7     ... 

Magnesia,  .         .         .  0.25  ... 

Earth  and  sand,  .         .         ,  29.5     . . . 


39.05  .. 


5016.  The  cartage  of  560  tons  of  water,  in 
proportion  to  1  ton  of  fertilising  ingredients  held 
in  it,  is  so  expensive  that  it  is  proposed  to  dis- 
tribute the  water  over  the  land  by  means  of  cast- 
iron  pipes,  laid  permanently  under  ground. 
When  a  farm  is  proposed  to  be  manured  with 
the  sewerage  water  of  towns,  instead  of  solid 
dung,  a  system  of  pipes  is  required  to  be  laid 
down  in  every  field  in  connection  with  a  main 
pipe,  which  originates  at  a  tank  at  the  steading, 
and  through  which  the  liquid  manure  must  be 
propelled  by  means  of  the  steam  power  which  is 
used  for  the  purposes  of  the  farm  at  the  stead- 
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ing.  The  late  Mr  Smith  of  Deanston  gare  an 
estimate  of  the  cost  required  to  distribute  liquid 
manure  over  a  farm  of  400  acres,  both  with 
earthen  and  cast-iron  pipes.  The  statement  in 
regard  to  earthen  pipes  was  this  : — 

Steam-engine  of  10  horse  power,  inclading 

boiler,  gearing,  iStc,        ..  L.250    0    0 

5600  yards  main  stoneware  pipes,  3  inches  in 

diameter  at  ]».  4d.  the  yard  laid  down,  373    6    8 

Manure   tank,  50  feet   long  by 

12  feet  broad,  and  8  feet  deep 

built  and  arched  in  masonry, 

7  roods  at  L.6, 10s.  the  rood,     L.45  10    0 
Digging  430  cubic  yards,  at  Is. 

the  yard 21  10    0 

Concrete  for  puddle,  50  cubic  yds. 

at5».,  12  10    0 

79  10    0 

300  yards  of  gutta  percha,  bore  2  inches  dia- 
meter, at  3s.  per  yard 30  0  0 

Cranes,  ic,               8  3  4 

6  per  cent,  for  coDtingencies,  39  0  0 


Amount  of  outlay,        L.780    0    0 


That  is,  L.l,  193.  in  the  gross,  or  Is.  lljd.  yearly 
interest  per  acre.  The  cost  of  cast-iron  pipes 
was  as  follows  : — 

Steam-engine  as  above,  L.  250  0  0 
5600  yards  of  cast-iron  pipes,  3  inches  dia- 
meter, at  23.  6d.  the  yard  laid  down,  70O  0  0 
Manure  tank,  as  above,  79  10  0 
Hose,  as  above,  . .  . .  30  0  0 
Cranes,  &c.,  ..  ..  .  8  3  4 
5  per  cent  for  contingencies,  52  6  8 

Amount  of  outlay,        L.l  120    0    0 

That  is,  L.2,  16s.  in  the  gross,  or  2s.  9Jd.  yearly 
interest  per  acre.* 

5017.  That  liquid  manure  proves  beneficial  to 
the  grass  land  of  the  farm,  and  that  sewerage 
water  has  raised  the  value  of  meadow  land  in 
the  neighbourhood  of  Edinburgh  very  consider- 
ably, is  beyond  doubt  ;  but  that  the  sewerage 
water  of  towns  is  a  proper  application  for  arable 
land  anywhere  has  by  no  means  yet  been  proved. 
Let  us  consider  the  probable  efiects  of  using 
sewerage  water  upon  the  land  which  only  con- 
tains 1  ton  of  fertilising  matter  in  560  tons  of 
water.  It  is  desirable  the  turnip  land  should 
receive  20  tons  of  farmyard  dung  to  the  acre  ; 
but  let  us  take  16  tons  as  nearer  the  quantity  on 
the  average.  It  is  alleged  that  every  kind  of 
manure  in  a  liquid  form  is  much  more  effective 
than  in  a  solid  one.  This  is  only  assertion — we 
have  no  proof  of  it.  No  doubt,  we  believe  that 
plants  only  receive  manure  into  their  textures 
in  a  state  of  solution  ;  and  in  as  far  as  the  solu- 
ble ingredients  of  the  manure  employed  are  con- 
cerned, they  may  be  taken  up  by  the  plants  in  a 
shorter  time  than  when  applied  in  a  solid  form. 
But  there  is  no  reason  for  believing  that,  when 
the  solid  manure  is  dissolved  in  the  soil  by  rain 
water,  it  is  less  acceptable  to  plants  than  if  it 
had  been  applied  directly  in  a  state  of  solution; 
because,  if  we  put  greater  faith  in  the  dissolved 
manure  supplied  by  ourselves,  we  must  prefer 
our  own  agency  to  that  of  nature,  and  believe 


that  the  plant  prefers  the  manure  in  a  liqnid 
state  from  the' hand  of  man,  to  that  prepared  by 
the  rain-water.  The  effect  of  solid  and  fluid 
manure  is  thus  in  fact  a  mere  question  cf  time, 
and  not  one  of  quality  or  efiicacy.  Can  we  be- 
lieve that  it  is  better  for  the  land  that  a  large 
quantity  of  water  should  be  put  upon  it  at  once 
than  as  it  gradually  falls  from  the  heavens  t  I 
think  we  cannot,  as  long  as  we  do  not  know  the 
exact  periods  of  a  plant's  growth  when  manure 
is  most  acceptable  to  it.  But  granting  that 
fluid  manure  is  more  efficacious  than  solid,  and 
that  10  tons  in  that  state  tell  as  sensibly  upon 
vegetables  as  16  tons  in  the  solid  state,  let  us 
follow  the  effects  of  its  application.  To  receive 
10  tons,  the  acre  must  be  deluged  with  5600 
tons  of  water,  which  would  stand  to  a  height  of 
544  inches.  To  insure  a  good  and  quick  braird, 
suppose  that  half  of  this  manure  is  required  be- 
fore the  seed  is  sown,  27^  inches  of  water  would 
require  to  be  directed  upon  the  acre — that  is,  a 
quantity  of  about  a  whole  year's  rain  on  the  east 
coast,  and  three-fourths  of  the  average  fall  of 
the  cjuntry,  should  be  poured  on  at  one  time. 
How  long  would  this  quantity  of  water  be  in 
subsiding,  and  where  are  tlie  drains  that  would 
convey  it  away  in  time,  even  although  assisted 
by  evaporation  ?  The  other  half  of  the  manure, 
27  J  inches,  should  perhaps  be  applied  at  two  dif- 
ferent periods  of  the  plant's  growth — that  is,  134 
inches  at  each  time,  equal  to  about  a  half  of  the 
average  fall  of  rain  over  the  country.  But  along 
with  all  this  watering,  we  must  remember  that 
the  rain  has  been  falling  in  its  wonted  quantity, 
still  further  retarding  the  absorbing  property  of 
the  soil,  and  testing  tlie  conducting  power  of  the 
drains.  This  simple  statement  of  the  effects  of 
applying  a  very  limited  quantity  of  sewerage 
water  is  sufficient  to  show  the  impracticability 
of  the  scheme,  as  regards  arable  land;  and  if  15 
tons  of  manure  are  prescribed  to  the  acre,  which 
ought  to  be  to  do  justice  to  the  crop,  the  above 
results  would  be  increased  50  per  cent.  But  if 
less  than  the  smaller  quantity  is  sufficient  for  the 
purpose  of  manuring  any  crop  on  arable  land, 
what  is  the  quantity  of  sewerage  water  just  ne- 
cessary to  produce  a  given  crop  ?  I  visited  Mr 
Harvie's  dairy  at  Hundred-acre-hill  farm,  in  the 
neighbourhood  of  Glas^'ow,  on  the  3d  of  August 
1850,  to  see  the  mode  he  has  adopted  of  distri- 
buting liquid  manure,  by  means  of  pipes  through 
which  it  is  propelled  by  a  steam-engine.  This 
was  the  instance  adduced  before  the  Committee 
of  the  House  of  Commons  in  1846,  of  a  suc- 
cessful application  of  liquid  manure  by  means  of 
pipes,  by  the  Metropolitan  Sewerage  Manure 
Company,  when  tliey  had  their  bill  before  Par- 
liament.f  The  cases  are  not  quite  analogous, 
as  Mr  Harvie  applies  cow  urine  directly  upon 
the  land.  He  has,  in  summer,  400  cows  giving 
milk,  which  are  fed  on  grass,  in  pasture,  for  four 
hours  every  day,  and  in  the  byres  receive  twice 
a-day  a  dry  mash  of  distillery  draff,  (1277,)  and 
twice  aday  a  drink  of  distillery  dreg,  (1273,) 
there  called  pot  ale,  both  at  stated  hours.     The 


North  British  AgricultHrist,  March  7,  1850;  and  Transactions  0/  the  Highland  and  Agricultural 

Society,  July  1850,  p.  332. 
+  Report — Metropolitan  Setcage  Manure  Company — 13th  July  1846. 
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greatest  part  of  the  urine  is  conducted  by 
drains  to  a  large  tank,  but  part  of  it  must  be 
carried  away  with  the  dung,  which  is  wheeled 
into  dung-pits,  and  part  poured  upon  the  pas- 
ture field.  The  urine  in  the  tanli  is  kept  in 
motion  by  means  of  an  agitator,  worked  by  the 
steam-engine  when  the  pumps  are  in  action. 
The  pumps  send  the  urine  to  the  highest  part  of 
the  ground,  where  large  reservoirs  are  erected 
to  receive  it,  and  from  which  it  is  conveyed  in 
pipes  to  certain  convenient  points,  where  it  rises 
to  the  surface,  and  is  distributed  over  the  ground 
by  means  of  hose-pipes,  which  extend  to  great 
lengths  and  are  removable  at  pleasure.  Although 
the  urine  runs  fresh  into  the  tank  daily,  yet  it  is 
as  old  as  to  be  in  a  state  of  incipient  decomposi- 
tion, as  is  evidenced  in  the  reservoirs  by  the 
rising  of  gas  bells  to  the  surface,  before  it  is 
applied  to  the  soil.  It  must  therefore  be  of  con- 
siderable strength,  and  yet  cannot  be  nearly  so 
strong  as  the  liquid  manure  used  in  Flanders, 
where  it  is  applied  to  the  arable  land.  A  tank 
containing  the  urine,  as  it  runs  from  the  stables 
and  byres  when  voided  by  animals  supported  on 
green  food,  holding  30,000  gallons,  is  enriched 
with  from  2000  to  4000  rape-cakes  of  2  lb.  each, 
to  every  1000  gallons,  and  a  large  quantity  of 
the  contents  of  privies  obtained  from  the  towns, 
and  2480  gallons  of  this  rich  manure  are  applied 
to  the  acre.* 

5018.  The  urine  is  distributed  over  grass, 
turnip  land,  and  garden  ground;  and  as  far  as  I 
could  judge  of  its  effects,  I  would  say  that  the 
ground  was  under-manured,  and  none  of  the 
crops  were  remarkably  good.  Such  a  system 
seems  practicable  on  a  large  dairy  farm,  but  not 
where  the  command  of  a  larj^e  quantity  of  urine 
cannot  be  obtained.  I  am  satisfied  that  sewer- 
age water  could  not  have  produced  even  so  good 
an  effect  as  the  urine,  by  distribution  from  pipes. 

5019.  Of  the  comparative  utility  of  dung  and 
urine  in  supplying  nitrogen  to  plants,  we  have 
the  authority  of  Liebig  for  saying,  that  "  the 
solid  excrements  of  men  and  animals  contain 
comparatively  very  little  nitrogen,"  and  that  the 
urine  of  cattle,  horses,  and  sheep,  contains  far 
more  nitrogen  than  their  solid  excrements. 
"  Now,"  he  continues,  "  as  it  is  evident  that  the 
nitrogen  of  plants  and  seeds  used  by  animals  as 
food  must  be  employed  in  the  process  of  assimi- 
lation, it  is  natural  to  expect  that  the  solid  ex- 
crements of  these  animals  will  be  deprived  of  it 
in  proportion  to  the  perfect  digestion  of  the  food, 
and  can  only  contain  it  when  mixed  with  secre- 
tions from  the  liver  and  intestines.  Under  all 
circumstances,  they  must  contain  less  nitrogen 

than  the  food The  liquid  manure 

of  animals  must,  on  the  other  hand,  be  of  the 
highest  value  with  respect  to  nitrogen,  because 
it  contains  all  or  nearly  all  the  nitrogen  origi- 
nally present  in  the  food  consumed."  Liebig 
gives  a  striking  instance  of  the  different  effects 
of  dung  and  urine  on  a  wheat  crop.     "  One  hun- 


dred parts  of  wheat  grown  on  a  soil  manured 
with  cow-dung,  (a  manure  containing  the  smallest 
quantity  of  nitrogen,)  afforded  only  11.95  parts 
of  gluten,  and  62.34  parts  of  amylin  or  starch; 
while  the  same  quantity,  grown  on  a  soil 
manured  with  human  urine,  yielded  the  maxi- 
mum of  gluten — namely  35.1  per  cent,  or  nearly 

three  times  the   quantity It  is 

obvious,"  he  concludes,  "  that  by  collecting  both 
the  solid  and  liquid  excrements  of  an  animal  fed 
upon  the  produce  of  a  certain  surface  of  land,  we 
are  enabled  to  supply  to  it  nearly  the  same 
quantity  of  nitrogen  as  that  contained  in  the 
original  produce.  Thus,  we  supply  to  the  land 
a  certain  quantity  of  ammonia  in  addition  to 
that  which  may  be  extracted  from  the  atmos- 
phere by  the  plants  growing  upon  it."  t  It  thus 
appears,  that  to  deprive  dung  of  the  urine  which 
accompanies  it,  is  to  render  it  less  valuable  as  a 
manure ;  and  although  urine,  in  the  form  of 
liquid  manure,  be  more  valuable  than  dung,  it  is 
so  at  the  expense  of  the  dung.  A  farmer  who 
would  only  employ  the  urine  as  a  manure,  as  Mr 
Harvie  does,  and  dispose  of  the  dung,  may  en- 
rich his  own  land,  provided  he  has  the  command 
of  a  sufficient  quantity  of  urine;  but  he  would 
thereby  so  much  impoverish  the  land  to  which 
the  dung  he  sold  would  be  applied.  On  a  dairy 
farm,  such  as  Mr  Harvie's,  such  a  system  may 
be  pursued;  but  in  ordinary  farming  it  seems 
questionable  practice  to  deteriorate  the  value  of 
the  dung  by  separating  the  urine  from  it  into  a 
tank,  as  may  be  inferred  from  the  statements  of 
Liebig  given  above. 

5020.  Coal  ashes. — Coal  ashes  consist  in  gene- 
ral of  lime,  often  in  a  state  of  gypsum,  with  mag- 
nesia, silica,  alumina,  and  oxide  of  iron,  mixed 
with  a  variable  quantity  of  bulky  and  porous 
cinders,  or  half-burned  coal.  Its  composition 
is  as  follows,  according  to  the  nature  of  the 
coal  : — 

St  Etienne.  Cantyre. 

Berthier.  Thomas. 

Silica,      .             ,             .         ...  45.5 

Alumina,  insoluble  in  acids,    62  )  .„  q 
Alumina,  soluble  in  acids,         5  j 

Lime,       ...           6  3.2 

Magnesia,             .            .•           8  3.3 
Oxide  of  manganese,        .           3 

Oxide  of  sulphuret  of  iron,       16  1.4 

Sulphuric  acid,     .              .          ...  1,7 

Chlorine,               .             .          ...  0.1 

Potash  and  soda, .             .         ...  0.3 

100  99.4+ 

Coal  ashes  are  admirably  suited  for  absorbing 
any  sort  of  liquid  manure,  and  of  first  preserving 
and  then  imparting  it  to  any  crop  it  may  be  top- 
dressed  upon.  Grass  lands  derive  much  advan- 
tage from  such  a  top-dressing,  and  when  applied 
to  strong  soils,  it  has  the  effect  of  producing  a 
favourable  physical  change  upon  them,  (2803.) 

5021.  Wood  ashes. — "Wood   ashes  lixiviated 


*  Radcliff's  Agriculture  of  FlanderSy.'p.  39. 

t  Liebig's  Chemistry  in  its  Application  to  Agriculture,  3d  edition,  p.  50-3. 

X  Johnston's  Lectures  on  Agricultural  Chemistry,  2d  edition,  p.  632. 
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with  cold  water,"  observes  Liebig,  "  con- 
tain silicate  of  potash  in  exactly  the  same  pro- 
portion as  straw,  and  that,  in  addition  to  the  salt, 
it  contains  considerable  quantities  of  phosphates. 
Different  kinds  of  wood  ashes  possess  very  une- 
qual value  as  manure.  Thus,  the  ashes  of  the 
oak  are  of  the  smallest,  those  of  the  beech  of  the 
greatest  value.  Wood  ashes  from  oak  contain  4 
to  5  percent  of  phosphates  ;  those  from  the  beech 
contain  the  fifth  part  of  tJieir  weight  of  these 
salts.  The  quantity  of  phosphates  in  the  ashes 
of  firs  and  pines  amounts  to  from  9  to  15  per 
cent;  the  ashes  of  the  poplar  contain  16|  per 
cent,  and  thoi^e  of  the  hazel-nut  tree.  12  per  cent. 
With  every  100  lbs.  of  the  lixiviated  ashes  of  the 
beech,  we  furnish  to  the  soil  as  much  phosphates 
as  are  contained  in  460  lb.  of  fresh  human  ex- 
crements. According  to  the  analysis  of  Saussure, 
100  parts  of  the  ashes  of  grains  of  wheat  contain 
82  parts  soluble,  and  44.5  parts  insoluble,  or  al- 
together 76.5  parts  soluble  and  insoluble  phos- 
phates. The  ashes  of  wheat  straw  contain  in  all 
11.5  per  cent  of  phosphates.  Thus,  with  every 
100  lbs.  of  the  ashes  of  beech,  we  furnish  to  the 
field  phosphoric  acid  sufficient  for  the  production 
of  4000  lb.  of  straw,  (calculating  its  ashes  at  4 
percent,  according  to  Saussure,)  or  for  2000  lbs. 
of  the  grains  of  wheat,  (calculating  their  ashes  at 
1.3  per  cent,  according  to  Saussure.)  The  dry 
fruit  of  the  horse-chestnut  yields  34  per  cent  of 
ashes,  possessing  a  similar  composition  to  the 
ashes  of  maize,  and  of  the  grain  of  certain  kinds 
of  wheat."  * 


ON  ELECTRO-CULTURE. 

5022.  Any  material  that  promotes  the 
vegetation  of  plants  may  be  regarded  as  a 
special  manure.  In  this  view,  electricity, 
when  applied  practically  to  a  crop,  may 
be  classed  amongst  the  special  manures. 

5023.  That  some  connection  exists  be- 
twixt the  growtli  of  plants,  or  the  germi- 
nation of  their  seeds  at  least,  and  the  evo- 
lution of  tlie  electric  fluid,  has  been  satis- 
factorily demonstrated  by  M.  Pouillet, 
■who  discovered  that  positive  electricity 
was  given  out  from  plants  when  germi- 
nating, (127.)  As  a  consequence,  it  has 
been  suggested  to  render  available  the 
influence  of  the  electric  agency,  in  raising 
plants  on  a  large  scale  on  the  fields  of  the 
farm.  Dr  Forster  of  Findrassie,  near 
Elgin,  was  the  first  to  draw  the  attention 
of  agriculturists  to  this  subject,  in  1844; 
and  in  that  year  he  published  the  results 
he  obtained  in  the  electro-culture  of  Che- 
valier barley,  which  was  increased  to  13 


quarters,  or  104  bushels,  an  acre;  and  its 
straw  to  about  a  third  more  than  the  usual 
quantity.  Such  a  result  set  other  experi- 
menters to  work,  but  no  one  has  as  yet 
been  able  to  reap  similar  advantages  from 
similar  experiments  as  Dr  Forster  obtained 
from  his;  and  it  is  doubtful,  in  the  present 
state  of  our  knowledge  of  the  subject, 
that  electro-culture  will  be  prosecuted 
further  for  a  time.  Still,  it  is  requisite 
that  I  give  some  account  of  the  means 
employed  for  obtaining  the  assistance  of 
the  electricity  of  the  air;  but,  before  doing 
so,  it  will  be  satisfactory  to  show  the 
relation  which  exists  betwixt  the  elec- 
tricity of  the  air  and  of  the  earth — and  I 
cannot  do  so  better  than  in  the  words  of 
Mr  William  Sturgeon  of  Manchester,  who 
has  bestowed  much  attention  to  the  sub- 
ject of  electricity  in  all  its  bearings. 

5024.  "  It  may  not  be  out  of  place  to 
remind  those  not  accustomed  to  the  study 
of  electricity,"  observes  Mr  Sturgeon, 
"  that  this  active  element  of  nature  is  so 
universally  diH'used  through  every  part  of 
the  terrestrial  creation,  that  it  becomes  an 
occupant  of  every  part  of  the  earth's  sur- 
face, and  of  the  shell  of  air  that  surrounds 
it.  This  general  definition  necessarily 
leads  to  the  inference  that  all  the  various 
objects  which  clothe  the  surface  of  the 
earth — such  as  trees,  shrubs,  plants,  flowers, 
and  crops  of  every  kind — partake  of  this 
electric  distribution,  and  that  each  indivi- 
dual object  is  possessed  of  more  or  less  of 
this  extraordinary  element — or,  in  electri- 
cal language,  that  each  is  possessed  of  its 
natural  share.  It  must  not  be  understood, 
however,  that  this  natural  distribution 
confers  upon  difl'erent  objects  an  equal 
share,  either  in  proportion  to  their  magni- 
tude, weight,  or  shape ;  but,  on  the  con- 
trary, that  each  object  contains  a  share 
peculiar  to  itself,  according  to  its  degree 
of  susceptibility  of  receiving  the  fluid,  or 
according  to  its  capacity.  But  whatever 
may  be  the  (piality  due  to  any  individual 
object,  under  ordinary  circumstances,  it 
becomes  exquisitely  susceptible  of  disturb- 
ance when  the  circumstances  vary,  and 
whether  these  be  of  natural  or  artificial 
occurrence.  A  disturbance  of  the  electric 
fluid,  in  any  body,  may  be  accomplished 
either   by  abstractions,    additions,  or  hy 
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merely  forcing  a  part  of  ll  to  some  parti- 
cular side  of  the  body  operated  on.  In  the 
.  first  condition  the  body  would  be  electro- 
negative^ in  the  second  electro-positive., 
and  in  the  third  electro-polar.  These, 
together  with  the  natural  electric  condi- 
tion, would  appear  to  number  four  distinct 
electric  states  or  conditions  that  any  body 
or  object  may  assume,  according  to  the 
circumstances  in  which  it  is  placed ;  but 
as  the  terms  positive  and  negative  are  ex- 
pressions which,  in  a  strictly  philosophical 
sense,  imply  nothing  more  than  the  rela- 
tive electric  conditions  of  bodies,  any  indi- 
vidual body  or  object  may  be  positive  to 
another,  whilst  at  the  same  time  it  is  ne- 
gative to  a  third.  Hence  the  only  abso- 
lute electric  state  that  any  body  can  ap- 
pear in  is  the  polar — a  condition  growing 
plants  must  necessarily  assume.  The 
various  objects  which  constitute  the  vege- 
table clothing  of  the  land  are  now  in  pre- 
cisely the  same  electric  condition,  being 
continually  positive  and  negative  with 
regard  to  each  other.  An  oak  and  an  ash 
tree,  for  instance,  though  both  in  their 
ordinary  or  normal  electric  states,  are  not 
endowed  with  the  same  degree  of  electric 
force,  one  he'mg  positive  to  the  other,  and, 
consequently,  the  latter  negative  to  the 
former.  A  similar  inequality  of  electric 
force  occurs  amongst  growing  plants  and 
their  manures,  and  even  amongst  the 
various  elements  which  constitute  the 
latter,  no  two  of  them  being  precisely 
alike  at  the  same  time.  The  normal  pro- 
ductions of  the  earth  also,  as  decidedly  as 
those  just  noticed,  display  a  diversity 
of  electric  action  amongst  themselves, 
no  two  of  them  being  found  alike.  Hence 
the  particles  constituting  each  and  every 
variety  of  soil  are  endowed  with  a  pecu- 
liar electric  force — a  circumstance  of  im- 
mense importance  in  the  comtemplation  of 
the  vegetable  physiologist,  and  carefully 
connected  with  all  electro-cultural  opera- 
tions." 

5025.  "When  the  electric  fluid  is  in 
abundance  and  in  motion,  it  is  accom- 
panied by  a  development  of  heat  which, 
in  some  cases,  is  of  sufficient  intensity  to 
fuse  the  most  refractory  substances.  Elec- 
tricity, like  heat,  has  its  conductors  and 
non-conductors,  but  in  some  cases  they  are 
different  for  the  two  kinds  of  force.  For 
instance,  charcoal  is  a  good  conductor  of 


electricity,  but  a  bad  conductor  of  heat. 
The  metals  are  the  best  electrical  conduc- 
tors ;  but  there  aie  many  other  kinds  of 
matter  which  rank  high  in  this  capacity. 
Such  are  trees  when  full  of  sap — water, 
and  consequently  all  growing  ])lants,  by 
virtue  of  the  water  they  contain.  Moist 
land  is  also  a  conductor  of  electricity. 
Dry  sand  is  a  bad  conductor,  so  is  dry 
mould  of  every  kind  ;  but  limestone  rock 
and  dry  chalk  are  still  worse;  and  dry  air 
is  a  worse  conductor  than  any  of  the  rest, 
though  moist  air  is  a  tolerably  good  con- 
ductor. When  the  electric  fluid  meets 
with  a  good  conductor,  it  spreads  with 
rapidity  over  the  conducting  surface ;  but 
when  it  meets  with  an  inferior  conductor, 
it  has  to  encounter  a  resistance  which,  in 
some  cases,  it  is  unable  to  overcome,  con- 
sequently its  forces  are  limited  within  a 
certain  range  of  locality." 

5026.  "  Another  grand  law  of  electri- 
city, to  be  noticed  by  the  electro-cultural 
physiologist,  is  the  following : — In  all 
cases  of  electrical  disturbance,  whether  the 
fluid  be  in  the  act  of  absolute  transfer 
from  one  body  to  another,  or  traversing 
conducting  channels  in  the  character  of 
currents,  or  spreading  itself  over  sur- 
faces of  moist  land  or  other  conducting 
matter,  the  transmission  is  uniformly /Vom 
the  positive  to  the  negative  parts ;  for  in 
no  case  can  the  fluid  be  transmitted  from 
a  negative  to  a  positive  body,  nor  from  a 
negative  part  to  a  positive  part  of  the 
same  body.  Hence  it  is  that  those  parts 
of  the  prime  conductor  of  an  electrical 
machine,  Avhicli  are  in  the  act  of  receiving 
fluid  from  the  revolving  glass,  are  M^^a^iee 
with  respect  to  the  latter,  although,  at  the 
same  time,  the  remote  parts  of  the  con- 
ductor be  positive  to  all  surrounding  bodies, 
and  whether  they  be  delivering  the  fluid 
as  fast  as  they  receive  it  or  not.  There- 
fore the  prime  conductor  is  electro-polar, 
under  all  circumstances,  when  the  machine 
is  at  work.  Now,  as  this  is  a  universal  law 
when  electric  fluid  is  transmitted  from  one 
body  or  object  to  another,  it  follows  that 
the  electro-positive  state  of  the  air,  contigu- 
ous to  growing  plants,  causes  the  latter  to 
become  electro-polar,  even  when  they  are  in 
the  act  of  transmitting  fluid  to  the  ground — 
their  upper  parts  being  negative  relatively 
to  the  roots,  whilst  the  latter,  in  their 
turn,  are  positive  to  the  contiguous  manure 
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and  soil,  to  which  they  deliver  up  the 
fluid — or  rather  such  portions  of  them  as 
are  not  retained  for  the  expansion  and 
growth  of  the  plants — as  faithfully  as  the 
leaves  and  stems  receive  it  from  the  air." 

5027.  "  From  this  train  of  reasoning, 
we  are  led  to  some  of  the  most  interesting 
jioints  in  vegetable  physiology.  The 
electro-polar  condition  of  plants  qualifies 
them  in  an  eminent  degree  for  the  per- 
formance of  those  operations  which  deve- 
lop electro-chemical  phenomena;  and 
what  is  very  remarkable,  the  laws  of  this 
beautiful  branch  of  electricity  are  rigidly 
enforced  and  admirably  complied  with  in 
the  decomposition  of  carbonic  acid  gas  by 
their  foliaceous  parts  ;  for,  in  this  process, 
the  electro-positive  carbon  is  drawn  to  the 
electro-negative  poles  of  the  plants,  in  pre- 
cisely the  same  manner  as  any  electro- 
negative pole,  artificially  made,  would 
release  the  carbon  from  the  oxygen,  and 
select  it  in  preference.  This  remarkable 
fact,  based  as  it  is  on  the  strict  principles 
of  electrical  action,  not  only  establishes  a 
correct  view  of  the  modus  operandi  by 
which  plants  are  euabled  to  acquire  food 
through  the  instrumentality  of  their  foli- 
age, but  appears  to  be  well  calculated  to 
give  a  clue  to  every  operation  by  which 
vegetables  become  nourished  and  elaborate 
their  food,  in  all  the  variety  of  structure 
they  so  abundantly  and  beautifully  assume. 
But  as  the  electro-physiology  of  the  vege- 
table kingdom  has  never  yet  been  explored 
beyond  the  humble  examination  of  an 
operation  only,  any  farther  remarks  on  a 
subject  so  imperfectly  understood  would 
be  premature  in  this  place ;  although  no 
doubt  can  now  remain  respecting  the  in- 
fluence of  electric  forces  in  rearing,  adorn- 
ing, and  giving  full  development  to  every 
class  of  vegetable  structure/' 

5028.  "  Contemplations  on  electro- 
chemical forces,  thus  disencumbered  of 
complexity,  lead,  by  easy  gradations,  to 
many  recondite  operations  of  nature,  and 
to  the  discovery  of  those  hidden  actions 
by  which  the  ever-varying  transformations 
of  matter  are  accom|)lished.  They  are 
•well  calculated  to  afford  a  clue  to  those 
atomic  operations  which,  in  silent  seclu- 
sion, select  the  appropriate  materials,  con- 
vey them  to  tiieir  destination,  and  elabo- 
rate them  in  the  structure  of  every  vege- 


table tissue  that  is  formed  within  and  upon 
the  surface  of  the  land." 

5029.  These  observations  of  Mr  Stur- 
geon will  enable  you  to  understand  the 
principle  upon  which  the  electric  fluid 
may  be  made  to  operate  on  vegetation ; 
and  the  only  thing  that  now  remains  to 
render  electro-culture  intelligible,  is  to 
describe  the  mode  of  erecting  such  an 
apparatus  as  shall  secure  the  command  of 
a  greater  supply  of  the  electric  fluid  to  the 
crop  than  it  would  naturally  receive  from 
the  atmosphere.  Mr  Sturgeon's  apparatus 
is  simple,  and  its  arrangement  may  be 
seen  in  fig.  437.  DrForster  of  Findrassie 
erected  his  apparatus  in  the  line  of  the 
meridian,  from  an  erroneous  idea  that  an 
electric  current  is  constantly  moving 
round  the  globe  in  the  direction  of  E.  to 
W.  In  these  latitudes,  the  E.  winds  pre- 
vailing in  the  spring,  and  the  W.  winds  in 
summer,  Mr  Sturgeon  erects  his  apparatus 
in  the  direction  of  N.E.  and  S.W.,  and 
N.W.  and  S.E.,  in  order  that  the  entire 
apparatus  may  receive  those  winds  as  near 
to  the  right  angle  as  they  can.  The  com- 
ponent j>arts  of  the  apparatus  consist  of 
poles  abed,  fig.  437,  which  should  be 
Fig.  437. 
/ 
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ELECTRO-CLLTIKE  APPARATUS. 

fixed  at  least  15  feet  above  the  ground, 
and  they  mav  be  of  any  sort  of  wood,  and 
seasoned  or  not.  Young  larch  trees  would 
form  good  poles  for  the  purpose.  The 
pole  c  is  set  N.E.  of  a,  and  d  is  S.E.  oi  b. 
The  tops  of  the  poles  a  and  c  are  con- 
nected by  the  wire  c,  and  those  of  b  and  d 
by  the  wire/;  and  as  one  wire  should  be 
not  less  than  9  inches  above  the  other,  the 
poles  which  bear  it  should  be  raised  as 
high  above  the  other  poles.  The  wires  are 
twisted  round  the  poles  and  brought  down 
into  the  ground,  to  connect  with  the  sys- 
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tem  of  wires  under  ground.  The  under 
ground  wires  connect  the  poles  in  the  same 
manner  as  those  above  ground  ;  the  dotted 
wire  g  i  connecting  the  poles  a  and  c,  and 
k  h  connecting  d  b.  In  order  to  spread  the 
fluid  over  a  larger  surface,  collateral  wires 
are  made  to  diverge  at  right  angles  from 
each  side  of  the  principal  wires  ^,  h,  t, 
and  k.  The  ground  wires  should  be  sunk 
at  least  3  or  4  inches  under  the  sur- 
face, that  the  fluid  may  be  the  more  easily- 
diffused  by  the  moisture  of  the  ground. 
The  wires  sliould  be  of  copper,  because  of 
its  superior  conducting  character,  and  its 
capability  of  withstanding  the  damp  air 
and  moist  ground.  The  upper  wires 
should  be  elevated  as  high  as  practicable; 
and  as  tall  trees  are  conductors  of  electri- 
city, the  apparatus  should  not  be  erected 
near  trees.  Such  an  apparatus  would 
answer  for  a  space  included  within  50 
yards  square ;  but  should  the  poles  be 
placed  at  a  much  greater  distance,  the 
wires  will  be  apt  to  stretch  and  bend  down 
from  their  own  weight,  on  which  account 
it  would  be  necessary  to  place  another  pole 
at  the  centre  of  bisection  I  of  the  ground 
and  upper  wires.  The  apparatus  should 
be  erected  early  in  spring,  immediately 
after  the  crop  has  been  sown — and  it  may 
be  erected  on  grass  land  as  well  as  among 
the  cereal  crops ;  and  every  repetition  of  the 
apparatus  of  the  above  dimensions  may  be 
made  to  comprehend  any  extent  of  ground 
desired. 

5030.  Since  it  matters  not  whether  the 
ground  wires  receive  the  electric  fluid  by 
means  of  the  upper  wires  or  the  poles,  it 
occurs  to  me  to  suggest  that  metallic  rods 
might  be  used  instead  of  the  wooden  poles, 
and  dispense  with  the  upper  wires  alto- 
gether. A  few  sharp  points  would  con- 
vey abundance  of  electricity  to  the  rods 
or  pillars.  But  perhaps  the  cost  of  these 
rods  would  be  more  than  that  of  the  poles 
and  wires,  and  any  such  difference  is  a  con- 
sideration for  economy. 

5031.  Mr  Sturgeon  erected,  in  1845, 
such  an  apparatus  on  a  grass  plot  in  the 
Botanic  Garden  of  Manchester ;  but  no 
perceptible  influence  on  the  grass  was 
known  to  occur.  He  erected  another  on 
the  farm  of  Didsbury  on  barley  and  oats, 
the  third  crop  from  the  fallow  one ;  and 
"  the  ridge  of  oats,  both  within  the  under- 


ground wire  and  exterior  to  it  at  the  ends 
of  the  enclosed  plot,  was  much  taller,  had 
stronger  stems  and  blades,  and  of  a  far 
deeper  green  colour  than  any  other  plot  of 
oats  on  the  field."  The  influence  was  per- 
ceptible on  the  crop  as  far  as  the  fourth 
ridge  icesticard,  and  exterior  to  the  wires. 
As  to  the  barley,  "  the  ridge  within  the 
wire,  even  on  those  parts  of  it  exterior  to 
the  plot  enclosed,  was  the  finest  barley  in 
the  field  ;  but  the  colour  was  only  a  mere 
shade  deeper  than  that  of  the  other  parts 
of  the  crop.  The  first  ridge  outside  the 
wire  was  obviously  the  next  best;  but  the 
distinction  here  was  nothing  like  so  finely 
marked  as  in  the  oats."  The  straw  of  the 
oats  was  6  iuches  taller  under  the  influence 
of  the  apparatus  than  that  beyond  it;  and 
although  the  grains  were  in  no  respect 
superior,  the  numbers  of  them  on  each  stalk 
averaged  50,  while  the  rest  of  the  field 
only  averaged  35.  The  barley  also  showed 
a  superiority,  but  not  much.  The  appa- 
ratus erected  in  Sir  Thomas  Trafford's 
field  of  oats,  sown  on  mossland  not 
thoroughly  dried,  gave  a  greater  length  of 
straw  of  10  inches,  in  the  early  period  of 
its  growth ;  but  at  harvest  the  entire  crop 
was  a  fine  one,  measuring  7  feet  in  length. 
Within  the  wires  a  splendid  crop  of  this- 
tles had  sprung  up.  At  Kirby  Lonsdale, 
the  apparatus  was  erected  on  a  green  field, 
and  the  result  may  be  best  appreciated 
when  described  in  the  emphatic  provincial 
style  of  Cumberland,  by  William  Muckald, 
one  of  the  hinds, — "  Wy,  I  niver  sa  t'  like 
in  o  me  life ;  it  beat  o  t'  other  eet  field  far 
enough.  John  Hodgson  lielpVl  ta  maa  't, 
en  when  we  cam  tet  thick  spot,  he  sed, 
'dam  t'  wires,  t'  gerss  is  sa  thick  I  can 
hardly  maa 't.'  En  I 's  sure  it  eapt  owght 
et  iver  T  saa;  that  it  did."  At  Casterton 
Hall,  the  apparatus  produced  "no  im- 
provement ;  or,  if  any,  very  slight." 

5032.  The  conclusions  that  may  be  legi- 
timately drawn  from  the  use  of  electric 
wires  in  cultivation  are,  that  in  cold,  dry 
easterly  winds,  the  ground  becomes  so  dry 
and  hard  that,  although  tl;e  air  be  charged 
with  the  electric  fluid,  the  dry  ground  can 
neither  receive  nor  distribute  it:  that 
when  the  air  is  dry  over  the  crop,  it  offers 
a  considerable  resistance  to  the  dispersive 
tendency  of  the  fluid,  so  that  the  points 
of  the  leaves  and  stems  of  the  growing 
crop  cannot  obtain  sufficient  quantity  of 
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the  fluid  to  stimulate  them  beyond  ordinary 
vegetation  ;  and  the  only  part  of  the  crop 
that  docs  receive  it  in  excess  is  that  ini- 
niediatelv  round  each  pole  :  that  genial 
showers,  laden  with  electric  matter,  soon 
saturate  tiie  land  with  moisture,  rendering 
it  a  good  conductor,  and  supply  it  abun- 
dantly with  the  electric  stimulus :  and 
that  moist  air,  losing  its  insulating  quality, 
becomes  more  uniformly  charged  with 
the  electric  fluid  to  a  great  height  above 
the  surface  of  the  land,  and  yields  it  with- 
out measure  to  the  pointed  and  sharp-edged 
leaves  of  the  corn  and  grass,  as  well  as 
other  conductors  more  elevated  in  their 
vicinity.* 

5033.  I  do  not  suppose  that  electro- 
culture  can  be  extensively  practised,  even 
if  experience  should  prove  it  to  be  benefi- 
cial, because  it  cannot  be  prosecuted  near 
trees  with  any  eflect ;  and  the  trouble  and 
expense  of  putting  up,  taking  down,  and 
repairing  the  apparatus  every  year,  is 
attended  with  more  inconvenience  than 
can  be  followed  out  as  a  system.  To  a 
limited  extent,  however,  it  does  seem  suited 
to  practice.  It  might  promote  the  growth 
of  a  patch  of  turnip  seed,  (2476,)  or  of  a 
small  field  of  clover  seed,  (4379,)  or  a  part 
of  the  potato  or  turnip  crop.  It  might 
also  prove  useful  around  gardens. 


ON    THE    RATIONALE  OF  THE  APPLICATION 
OF  SPECIAL  MANURES. 

.5034.  The  rationale  of  the  application 
of  the  special  manures  is  simple,  if  the 
views  propounded  of  their  action  on  plants 
be  correct.  You  have  already  seen  that 
every  plant  is  made  up  of  two  states  of  mat- 
ter, the  one  organic,  the  other  inorganic, 
(198.)  The  organic  portion  is  said  to  be 
taken  by  the  plant  from  the  atmosphere 
alone,  because  its  elements,  oxygen,  hydro- 
gen, nitrogen,  and  carbon  exist  in  the  at- 
mosphere in  a  free  state.  It  is  not  sup- 
posed, however,  that  plants  derive  their 
nitrogen  from  the  nitrogen  as  it  exists  in 
the  atniof^pliere,  but  in  the  state  of  am- 
monia. The  nitrogen  of  the  air  is  con- 
sidered necessary  only  as  a  diluent  for  the 
oxygen,   and  its    character   of  inactivity 


precludes  it  from  being  acted  on  by  the 
organs  of  plants. 

5035.  Liebig's  idea  is,  that  as  hydro- 
gen, oxygen,  nitrogen,  and  carbon,  are 
liberated  in  the  decomposition  of  animal 
matter  in  the  soil,  and  as  hydrogen  has  a 
predominating  affinity  for  nitrogen,  am- 
monia is  formed  in  the  soil,  in  which  the 
roots  of  plants  receive  it  in  both  the  gase- 
ous and  saline  states,  the  latter  being 
formed  by  the  union  of  ammonia  with  car- 
bonic acid,  generated  by  carbon  and  oxy- 
gen, and  easily  soluble  in  water ;  but  while 
the  roots  of  plants  thus  receive  ammonia 
as  it  is  formed  in  the  soil,  part  of  the 
ammonia  escapes  into  the  atmosphere,  and 
returns  to  the  soil  with  the  rain,  for  the 
use  of  plants — the  quantity  received  di- 
rectly from  the  soil  being  greater  than 
that  brought  back  again  by  the  rain.  The 
inorganic  constituents  of  plants  are  de- 
rived directly  from  the  soil.t 

5036.  This  is  a  very  probable  mode  by 
which  plants  receive  their  nitrogen,  an 
essential  element  of  their  existence ;  but 
if  it  be  strictly  true,  it  seems  to  a  practi- 
cal mind  an  over-straining  of  the  subject, 
to  press  upon  farmers  the  absolute  neces- 
sity of  preventing  any  escape  of  ammonia 
from  their  dung  heaps.  It  appears  that 
plants  receive  more  ammonia  from  the 
soil  than  from  the  atmosphere ;  and  as  the 
atmosphere  supplies  nearly  all  the  am- 
monia the  cereal  crops  require,  it  is  no 
stretch  of  improbability  that  the  soil  con- 
tains as  much  as  they  do  require.  If  these 
inferences  be  correct,  the  necessity  for 
incurring  the  expense  and  trouble  of  using 
the  means  of  preventing  the  escape  of 
ammonia  into  tlie  atmosphere  is  not  very 
apparent. 

5037-  Mulder's  views  of  the  manner 
in  which  the  ammonia  of  the  manures  is 
produced  in  the  soil,  are  these : — That 
several  organic  constituents  of  the  soil — 
namely,  the  huniic,  ulmic,  geio,  crenic, 
and  apocrenic  acids — after  being  cnnibinc<l 
with  ammonia,  are  taken  up  in  solution 
by  the  roots  and  assimilated  by  ])lants,  on 
the  ground  that  the  compounds  which 
these  acids  form  with  ammonia  are  very 
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readily  soluble  in  water,  and  because 
several  of  these  acids  possess  polybasic 
properties,  by  which  tliey  are  enabled  to 
form  combinations  with  potash  or  soda, 
ammonia,  lime,  magnesia,  and  oxide  of 
iron,  in  which  several  of  these  bases  are 
present  at  one  and  the  same  time  :  that 
ammonia  is  formed  in  the  soil  by  the  com- 
bination of  the  nitrogen  of  the  air  there 
with  hydrogen  in  the  nascent  state,  as 
liberated  during  the  decay  of  vegetable 
and  animal  substances  in  the  soil. 

5038.  Dr  Fromberg  thus  explains  Mul- 
der's views  of  the  action  of  plants  upon 
manures  in  the  soil :  "  In  whatever  way 
the  decay  of  the  organic  substances  present 
in  the  soil  be  conceived — the  main  pro- 
ducts being  humic,  ulmic,  and  crenic 
acids — there  will  always  be  a  large  ex- 
cess of  hydrogen,  which,  being  in  the 
nascent  state,  has  all  its  proi)erties  un- 
weakened.  It  is,  moreover,  set  free  amidst 
a  decaying  and  porous  organic  substance, 
with  a  limited  access  of  air,  and  at  a  low 
temperature — conditions  essential  to  effect 
the  production  of  ammonia,  and  to  prevent 
that  of  nitric  acid,  which  latter  substance 
iscommonlyfoundin  the  heatof  the  tropical 
regions.  The  decaying  organic  matter  sets 
free  carbon,  hydrogen,  oxygen,  and  a  little 
nitrogen.  The  carbon,  obeying  its  strongest 
tendency  in  this  condition,  forms  carbonic 
acid,  in  so  far  as  it  can  find  oxygen  enough 
present  in  the  air,  which  is  continually 
circulating  through  the  porous  soil.  The 
small  remainder  of  carbon,  if  a  sufficiency 
of  oxygen  cannot  be  procured,  will  com- 
bine with  part  of  the  hydrogen  ;  and  hence 
the  quantity  of  carburetted  hydrogen  in 
marshy  places  and  stagnant  waters.  The 
remainder  of  the  hydrogen  takes  the  ni- 
trogen, simultaneously  liberated  from  the 
plant,  and  also  from  its  intimate  mixture 
with  the  nitrogen  in  the  atmospheric  air; 
and  thus  ammonia  is  formed.  This  am- 
monia, the  extraordinary  affinity  of  which 
for  humic,  ulmic,  and  crenic  acids  is  very 
well  known,  combines  immediately  with 
part  of  the  decaying  substances,  when  still 
in  a  state  of  humus,  either  extracting  or 
producing  humic  and  ulmic  acids,  with 
which  it  forms  bumate  and  ulmate  of  am- 
monia, so  extremely  soluble  in  water,  and 
fit  for  progressive  decomposition    within 


the  cellular  tissue  of  the  plants.  Now,  it 
is  evident  from  this,  that,  as  the  said  pro- 
duction of  humic  acid  is  going  on  gradually, 
there  are  only  small  quantities  present  at 
the  same  time  in  the  soil,  that  which  is 
formed  being  instantly  taken  up  by  the 
roots.  There  is  a  continual  formation  and 
absorption  of  it;  and  thus,  though  the 
liquid  is  always  cold  and  weak,  and  so 
ada])ted  to  the  tender  extremities  of  the 
roots,  it  is  constantly  present,  and  so  a 
sufficient  and  nourishing  supply  is  present 
whenever  required.  The  beautiful  con- 
nection which  this  theory  constitutes  be- 
tween the  production  and  use  of  ammonia 
and  the  humic  acid  in  the  soil  is  evident, 
and  certainly  not  the  least  of  the  advan- 
tages of  the  theory  itself.  It  agrees  re- 
markably well  with  the  great  rule  of 
nature,  that  there  is  a  close  relation  of 
causation  between  any  two  products  whose 
presence  is  necessary  to  each  other.  The 
experiment  of  Mulder,  showing  the  luxu- 
riance of  plants  grown  in  a  mixture  of 
charcoal,  ashes,  and  ulmic  acid,  superior 
to  those  grown  in  mere  charcoal  and  ashes, 
and,  at  the  same  time,  the  larger  quantity 
of  ammonia  produced  and  assimilated  by 
the  former,  apparently  tends  to  solve  two 
problems  at  once."* 

5039.  In  whatever  way  those  organic 
constituents  of  plants,  the  nitrogen  and 
carbon,  are  derived,  there  can  be  little 
doubt  but  that  their  inorganic  constituents 
are  derived  from  the  mineral  ingredients 
of  the  soil,  which,  however,  must  first 
assume  that  state  in  which  they  are  most 
easily  dissolved  by  water,  as  a  condition 
in  which  the  roots  are  enabled  to  absoi'b 
them  for  use.  While  describing  the  cul- 
tivation of  each  plant,  I  have  specified  its 
inorganic  ingredients,  that  they  might  be 
directly  referred  to  when  I  came  to  speak 
of  the  use  of  special  manures;  the  theory 
being,  that  the  knowledge  of  the  compo- 
sition of  plants,  and  of  the  soil  in  which 
they  best  grow,  indicates  at  once  the 
exact  composition  of  the  special  manure 
which  should  best  promote  the  growth 
and  maturing  of  the  plants.  From  the 
vast  variety  in  the  proportions  of  the  com- 
ponent parts  of  different  ])lants  and  soils, 
it  seems  almost  impossible  to  concoct  a 
special  manure  that  shall  produce  a  given 
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result  in  each  case ;  but  it  is  evident, 
where  the  composition  of  both  plant  and 
soil  is  unknown,  notliing  but  chance  can 
guide  the  application  of  a  special  manure. 
At  any  rate,  until  the  composition  of  all 
the  cultivated  plants,  and  of  the  different 
characters  of  soils,  have  been  ascertained, 
no  fixed  formula  of  particular  manures  can 
be  prescribed  with  certainty. 

5040.  Much  of  late  years  has  been  done, 
and  is  now  doing,  by  chemists,  to  ascertain 
the  composition  of  the  cultivated  plants  at 
every  important  period  of  growth,  and  a 
great  deal  more  has  yet  to  be  accomplished. 
But  it  is  feared  that  the  proportions  of 
the  mineral  ingredients  of  those  which 
have  been  already  subjected  to  analysis 
do  not  exist  in  the  plant  in  the  state  the 
analyses  represent  them  to  us,  nor  are  best 
suited  for  absorption  into  the  plant.  The 
method  of  obtaining  the  mineral  consti- 
tuents of  the  plant  by  burning,  seems  to 
imply  that  all  the  inflammable  mineral 
substances  must  have  been  destroyed  by 
the  fire  along  with  the  large  vegetable 
portion.  Hence  the  quantity  of  sulphuric 
acid  is  probably  always  represented  below 
the  mark;  and  such  a  result  alters  the 
proportion  which  the  rest  of  the  ingre- 
dients bear  to  one  another.  Tiie  only 
way  of  practically  remedying  such  a  de- 
fect is  to  apply  a  larger  quantity  of  each 
ingredient  than  the  apparent  wants  of  the- 
plant  indicate.  Each  inorganic  matter  is 
certainly  essential  to  the  wellheing  of  a 
plant ;  and  although  its  proportion  may 
vary  relatively  to  the  other  ingredients,  it 
takes  its  place  according  to  some  fixed  law. 

5041.  The  analysis  of  soils  is  a  tedious 
and  dilatory  process,  and  ere  every  variety 
can  be  analysed,  ages  must  pass  away. 
But  soils  indicate  distinctive  characters 
which  cannot  be  mistaken,  at  least  by 
practical  agriculturists,  (332;)  and  were  a 
few  minute  analyses  of  each  class  made, 
from  specimens  selected  from  localities 
famed  for  the  kinds  of  crops  which  they 
raise,  a  standard  for  each  class  might 
be  established  which  might  answer  all 
practical  pur[)oses  for  reference.  Dr  Tho- 
mas Anderson  of  Edinburgh,  Chemist  to 
the  Highland  and  Agricultural  Society,  has 


commenced  such  an  investigation,  and  has 
already  published  some  interesting  parti- 
culars on  the  composition  of  wheat  clays.* 

5042.  Possessing  such  analyses  of  plants 
and  soils,  agriculture  would  be  made  com- 
paratively an  easy  art,  as  appears  from 
these  observations  of  Dr  Fownes, — "  If 
we  were  in  possession  of  a  set  of  analyses 
of  sufficient  completeness  and  extent,  both 
of  the  proximate  organic  and  mineral  con- 
stituents of  all  sucii  substances,  the  pro- 
portion of  water,  and  other  things — this 
information,  combined  with  a  knowledge 
of  the  gross  weight  of  such  crops,  raised 
on  a  given  space  of  ground,  would  enable 
us  to  manage  matters  that  the  nature  of 
the  food  and  the  extent  of  its  supply  should 
be  duly  apportioned  to  each  class  of  plants; 
and  that,  instead  of  annually  loading  our 
lands  with  manures,  frequently  at  a  great 
expense,  whose  mode  of  operation  we  little 
understand,  and  in  which  it  may  happen 
that  those  very  substances  wanted  are 
deficient,  while  others,  already  redundant, 
are  supplied  in  injurious  excess.  Me  shall 
be  able  to  proceed  in  a  more  systematic 
manner,  and  give  the  quantity  and  kind 
of  food  required,  and  no  more."  t 

5043.  I  have  no  doubt  but  that  much 
of  the  manure  laid  upon  the  land  is  given 
by  farmers  without  a  matured  idea  of  what 
its  constituents  sliould  produce  ;  and  had 
farmyard  manure  been  other  than  a  ma- 
terial containing  all  the  ingredients  of  the 
plants  raised  on  a  farm,  many  more  failures 
tlian  have  actually  occurred  in  crops  would 
have  been  experienced  by  the  general  body 
of  farmers.  But  however  easy  it  may  be  to 
ajiply  manures,  after  the  component  parts 
of  plants  and  soils  shall  be  known,  as 
long  as  the  limited  knowledge  on  those 
particulars  exists,  manures  must  continue 
to  be  ap])lied  in  the  same  manner  they 
have  hitlierto  been,  with  such  gradual  im- 
provement as  the  light  of  progressive 
investigation  and  inquiring  experiments 
shall  direct.  In  the  existing  state  of 
knowledge,  it  seems  incredible  to  the  prac- 
tical farmer  that,  after  all  the  expense  he 
has  incurred  in  ])urchasing  the  best  con- 
structed implements,  and  the  trouble  he  has 
bestowed  on  working  the  land  with  them, 
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to  bring  it  to  the  best  degree  of  tilth 
suited  to  the  particular  crop  it  is  destined 
to  grow — and  after  the  labour  of  preparing 
the  large  quantities  of  manure  which  he 
directly  lays  upon  the  land,  and  the  cost 
which  he  cheerfully  expends  in  purchas- 
ing auxiliaries  to  his  home  manure,  to  be 
used  over  and  above  as  top-dressings  on 
the  growing  crop — after  all  this  toil  has 
been  bestowed  over  a  large  proportion  of  the 
year,  it  seems  incredible  to  him  when  he 
is  told  that  it  only  secures  a  proportion 
seldom  exceeding  5  per  cent  of  the  crop 
he  has  reaped,  while  the  other  95  per  cent 
has  been  derived  from  the  atmosphere 
alone — an  element  which  he  knows  he  can 
have  at  all  times  without  stint  or  trouble. 
I  am  sure  that  every  practically-minded 
man  will  receive  such  intelligence  with 
incredulity ;  and  if  the  soil  is  only  cap- 
able of  affording  the  mineral  ingredients 
of  the  plants,  well  wrought  and  well  sup- 
plied with  manure  as  it  may  be,  the  far- 
mer's exertions  must  be  valued  at  a  small 
amount;  and  hence  the  consideration  arises 
whether  the  same,  or  even  greater  results, 
may  not  be  attainable  with  less  exertions 
than  iiave  hitherto  been  bestowed  upon  the 
land.  Let  chemists  decide  this  point,  and 
in  the  mean  time  the  farmer  will  conduct 
his  practice  according  to  the  dictates  of 
his  own  judgment. 

5044.  Out  of  the  uniform  mass  of  farm- 
yard manure  hid  under  the  ground,  with 
the  addition  of  special  ones,  plants  have 
the  power  of  converting  the  materials  they 
receive  into  the  ingredients  which  the 
functions  of  their  particular  parts  elaborate. 
Those  materials  act  on  plants  at  different 
times,  and  in  different  parts  of  the  same 
plant,  according  to  their  respective  natures, 
as  thus  propounded  by  Professor  John- 
ston : — "  They  all  form,  more  or  less  con- 
stantly and  abundantly,  a  portion  of  the 
fixed  and  solid  matter  of  the  plant,  taken 
as  a  whole.  They  may  not  be  found  in 
any  one  part  of  the  plant,  when  separated 
carefully  from  the  rest ;  but  in  the  solid 
parts  of  the  plant,  taken  as  a  whole,  they 
are  all  and  always  to  be  met  with.  When 
thus  deposited,  they  become  for  the  most 
part  dormant  as  it  were,  and  for  the  time 
cease  to  perform  an  active  chemical  func- 
tion in  the  general  growth,  though,  as  ves- 
sels or  cells,  they  may  still  perform  a 
mechanical  function. 


5045.  "  They  undergo  various  chemical 
changes  in  the  interior,  chiefly  while  cir- 
culating or  contained  in  the  sap,  by  which 
changes  they  are  prepared  and  fitted  for 
entering,  when  and  where  it  is  necessary, 
into  the  composition  of  the  solid  or  fixed 
parts  of  the  plants.  Thus  the  starch  of 
the  seed  is  changed  into  the  soluble  dex- 
trin and  sugar  of  the  sap  of  the  young 
plant,  (3509,)  and  then  again  into  the 
insoluble  cellular  fibre  of  the  stem  or  wood, 
as  the  plant  grows;  and  finally  into  the 
insoluble  starch  of  the  grain,  as  its  seed 
fills  and  ripens. 

5046.  "  They  each  exercise  a  chemical 
action,  more  or  less  distinct,  decided,  and 
intelligible,  upon  the  other  elementary 
bodies,  and  the  compounds  of  them  which 
they  meet  with  in  the  sap  of  the  plant.  In 
regard  to  some  substances,  such  as  potash 
and  soda,  the  sulphuric  and  the  phosphoric 
acids,  this  last  function  appears  to  be 
especially  important.  These  substances 
influence  all  the  chemical  changes  which 
go  on  in  the  interior  of  the  plant,  and 
which  modify  or  cause  its  growth.  The 
same  is  true  of  the  nitrogen  which  the 
plant  contains.  This  elementary  body,  in 
the  form  of  albumen,  or  some  other  of  the 
numerous  protein  compounds  which  occur 
in  the  sap,  presides  over  or  takes  part  in 
almost  every  important  transformation 
which  the  organic  matter  of  the  living 
vegetable  undergoes.  Thus  it  is  always 
abundantly  present  where  the  starch  of 
the  seed  or  of  the  tuber  (as  in  the  grain  of 
wheat  or  of  the  potato)  is  dissolved  and 
sent  up  to  feed  the  young  shoot ;  and 
again  when  the  soluble  substances  of  the 
sap  are  converted  into  the  starch  of  the 
grain,  of  the  tuber,  or  of  the  body  or  pith 
of  the  tree,  one  or  other  of  the  protein 
combinations  is  always  found  to  be  present 
on  the  spot  where  the  chemical  change  in 
transformation  is  going  on. 

5047.  "■  Besides  these  general  functions, 
the  several  substances  found  in  plants 
exercise  also  special  functions  in  reference 
to  vegetable  life  and  growth.  Thus  nitro- 
gen is  most  abundant  in  the  sap  of  young 
plants,  takes  part  in  most  of  the  changes 
of  organic  compounds  which  go  on  in  the 
sap,  and  fixes  itself,  as  the  plant  approaches 
maturity, in  greatest  abundance  in  the  seeds 
and  in  the  green  leaves. 
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50l8.  "  Potash  and  soda  circulate  in  the 
sap,  influence  chemical  changes  very- 
much,  and  reside  or  fix  themselves  most 
abundantly  in  green  and  fleshy  leaves,  and 
in  bulbous  roots. 

.5049.  ^'•Sulphuric  acid  is  very  influen- 
tial in  all  chemical  changes,  is  found  in 
most  cases  in  those  parts  of  the  plant  in 
which  potash  and  soda  abound,  and  de- 
posits a  portion  of  its  sulphur  wherever  the 
compounds  of  nitrogen  form  a  notable  part 
of  the  substance  of  the  plant. 

5050.  "  Phosphoric  acid  exercises  also 
much  influence  over  the  chemical  changes 
of  the  sap,  and  finally  fixes  itself  in  great- 
est abundance  in  the  seeds  and  other  re- 
productive parts  of  the  plant. 

5051.  '■'•Lime  is  very  important  to 
healthy  vegetable  growth,  as  practical 
experience  has  long  testified.  Among 
other  duties,  it  appears  to  accompany  the 
phosphoric  acid  in  the  sap  of  plants,  and 
to  deposit  itself  in  combination  with  or- 
ganic acids  (oxalic,  &c.)  in  the  leaves  and 
bark,  and  with  phosphoric  acid  in  some 
seeds  and  roots. 

5052.  "  Magnesia  appears  also  to 
attach  itself  very  much  to  phosphoric  acid 
in  the  sap,  and  fixes  itself  in  combination 
with  the  acid  principally  in  the  seed. 

5053.  ^'- Chlorine— i\\Q  chemical  func- 
tion of  this  substance  in  the  sap  is  less 
understood  even  than  that  of  the  other 
substances  above  mentioned.  It  exists 
chiefly  in  combination  with  soda,  and  is 
much  more  abundantly  present  in  some 
plants,  and  in  some  parts  of  plants,  than 
in  others.  Though,  as  I  have  said,  its 
immediate  chemical  function  in  the  plant 
is  not  understood,  it  forms  a  most  impor- 
tant constituent  of  the  plant,  in  so  far  as 
the  after  uses  of  vegetables  in  the  feeding 
of  animals  is  concerned. 

5054.  ^'•Silica  exists  in  the  sap  in  a 
soluble  form,  and  deposits  itself  chiefly  in 
the  exterior  portions  of  the  stems  and 
leaves  of  plants.  It  is  supposed  there  to 
gerve  as  a  defence  to  the  plant  against 
external  injury,  and  to  give  strength  to 


the  stem,  in  the  case  of  the  grasses  and 
corn-yielding  plants ;  but  what  chemical 
functions  it  performs,  if  any,  in  directly 
promoting  vegetable  growth,  we  can  scarce- 
ly as  yet  even  venture  to  guess."  * 

5055.  You  thus  perceive  that  about  11 
mineral  ingredients  are  removed  from  the 
soil  by  the  crops  usually  cultivated  on  a 
farm.  But  of  these,  four — silica,  alumina, 
magnesia,  and  iron — are  usually  found  in 
abundance  in  all  ordinary  soils,  the  peaty, 
the  sandy,  and  the  chalky  being  the  excep- 
tions,and  all  these  are  limited  in  extent-  The 
lime  is  supplied  to  the  soil  as  a  necessary 
ingredient  in  the  prosecution  of  good  hus- 
bandry, so  that  only  6  substances  require 
to  be  replaced  which  the  crops  carry  ofi", 
and  these  are  potash,  soda,  magnesia, 
phosphoric  acid,  sulphuric  acid,  and  chlo- 
rine. Let  US  therefore  ascertain,  from 
some  authority,  how,  much  of  these  ingre- 
dients are  removed  from  the  soil  by  a 
single  ordinary  crop  of  each  kind. 

5056.  Wheat.  —  Mr  Prideaux  states 
that  the  following  quantities  are  removed 
from  an  acre  of  soil  by  a  crop  of  wheat,  of 
25  bushels  of  grain,  and  3000  lb.  =  1  ton, 
6  cwt.  88  lb.  of  straw,  a  moderate  crop : — 

B7  the  grain.  By  the  straw.    Tot&l. 


lb. 


lb. 


lb. 


Potash, 

7.15 

22.44 

29.59 

Soda, 

2.73 

0  29 

3.02 

Magne.sia, 

3.fi3 

6.89 

10.52 

Pliosplioric  acid, 

15.02 

5.54 

20.56 

Sulpliuric  acid, 

0.07 

10.49 

10.56 

Chlorine,     . 

0.00 

1.97 

1.97 

28.60 


Gross  weight  to  be  returned  to  an  acre. 


76.22 


5057.  Barley. — The  quantities  removed 
from  the  acre  by  a  crop  of  40  bushels  of 
barley,  and  2650  lb.  =  1  ton,  3  cwt.  74 
lb.  of  straw,  are  as  follows  : — 


By  the  grain.  By  the  straw.    Total. 


Potash, 

7.24 

10.29 

17.53 

Soda, 

4.32 

0.92 

5.24 

Magnesia, 

3.97 

5.25 

9.22 

Phosphoric  acid, 

20.74 

5.02 

25.76 

Sulpliuric  acid, 

0.05 

2.66 

2.71 

Clilorine,     . 

0.02 

1.58 

1.60 

36.34 


25.72 


Gross  weiglit  to  be  returned  to  an  acre. 


62.06 


5058.   Oats.— A  crop  of  50  bushels  of 
oats,  and  3800  lb.  =  1  ton,  13  cwt.  104 


*  Johnston's  Experimental  Agriculture,  p.  9-11. 
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lb.  of  straw,  take  from  tbe  acre  of  soil  the 
following  quantities : — 

By  the  grain.  By  the  straw.    Total. 


Potash  and  soda, 

10.88 

64.78 

75.66 

Magnesia, 

3.52 

8.95 

12.47 

Phosphoric  acid, 

14.48 

6.38 

19.86 

Sulphuric  acid, 

5.28 

9.95 

15.23 

Chlorine,     . 

0.35 

8.51 

8.86 

34.51 


97.57 


Gross  weight  to  be  returned  to  an  acre, 


132.08 


5059.  Beans. — Beans,  of  a  crop  of  25 
bushels  of  grain,  and  2800  lb.  =  1  ton,  5 
cwt.  of  straw,  carry  off,  from  an  acre  of 
the  soil,  these  quantities  : — 

By  the  grain.  By  the  straw.    Total. 


Potash,       .        .        13.60 

90.21 

103.81 

Soda,           .        .          4.30 

2.72 

7.02 

Magnesia,           .          3.15 

11.38 

14.53 

Pliosplioric  acid,         15.20 

1232 

27.52 

Sulpliuric  acid,              0.40 

1.85 

2.25 

Chlorine,     .        .          0.30 

4.35 
122.83 

4.65 

36.95 

Gross  weight  to  be  returned  to  an  acre. 

159.78 

5060.  Bed  Clover. — An  ordinary  crop 
of  red  clover  takes  these  quantities  from 
an  acre  of  soil: — 


Potash, 

26.70 

Soda,      . 

7.07 

Magnesia,           .            . 

448 

Phosphoric  acid. 

8.80 

Sulphuric  acid. 

5.98 

Chlorine, 

4.86 

Gross  weight  to  be  returned  to  an  acre. 


67.89 


5061.  Potatoes. — A  crop  of  8  tons  of 
potatoes,  and  1000  lb.  =  8  cwt.  104  lb. 
of  tops,  will  remove  from  an  acre  of  tbe 
soil  the  following  quantities  : — 

By  the  tubers.    By  the  tops.      Total. 


Potash, 

222.56 

50.44 

273.00 

Soda, 

7.44 

29.27 

.•?6.71 

Magnesia, 

21.08 

12.76 

33.84 

Phosphoric  acid, 

60.20 

13.72 

63.92 

Sulphuric  acid. 

54.48 

12.38 

66.86 

Chlorine,     . 

17.04 

22.19 

39.23 

372.iJ0 

140.76 

Gross  weight  to  be  returned  to  an  acre. 


513.56 


5062.  Turnips. — A  crop  of  20  tons  of 
turnips,  and  1850  lb.  =  16  cwt.  58  lb.  of 
toj)s,  will  carry  off  these  quantities  from 
an  acre  of  soil : — 


By  the  bulbs 

By  the  tops. 

Total. 

lb. 

lb. 

lb. 

Potash, 

142.66 

88.82 

231.48 

Soda, 

17.31 

16.76 

34.07 

Magnesia, 

18.16 

9.58 

27.74 

Pliosplioric  acid. 

25.77 

28.80 

54.57 

Sulphuric  acid. 

46.24 

38.81 

85.05 

Chlorine,     . 

12.24 

49.75 
2.12.52 

61.99 

262.38 

Gross  weight  to  be  returned  to  an  acre. 


494.90 


5063.  Cabbages. — A  crop  of  cabbage  20 

tons,  8  cwt.  4  lb.  carries  off  from  an  acre 

of  the  soil  these  quantities : — 

lb. 

Potash llli 

Soda, 184 

Magnesia,      .             ....  64 

Phosphoric  acid,       ....  112 

Sulphuric  acid,         ....  192 

Chlorine,       .....  62 

Gross  weight  to  be  returned  to  an  acre,  .        699 


5064.  It  will  be  observed  from  these 
results,  the  much  larger  quantity  which 
the  green  crops,  potatoes,  turnips,  and 
cabbages,  remove  of  the  mineral  ingre- 
dients from  the  soil,  compared  with  that 
wliich  the  grain  crops,  wheat,  barley,  and 
oats,  carry  away — the  proportion  being 
4  times  as  much.  This  is  a  result  which 
observation  alone  would  not  have  antici- 
pated, because  the  expanded  area  of 
foliage  which  the  green  crops  present  to 
the  air,  would  lead  us  to  expect  that  their 
nourishment  is  derived  more  from  the  at- 
mosphere than  the  soil;  and,  on  the  other 
hand,  the  cereal  plants,  having  narrow 
leaves,  should  depend  more  upon  the  re- 
sources of  the  soil  than  they  seem  to  do. 
But  this  apparent  anomaly  may  perhaps 
be  explained  in  this  manner: — The  green 
crops  weighing  so  very  much  heavier  than 
the  grain  ones,  from  three  to  eight  times, 
they  ought,  as  a  matter  of  course,  to  take 
a  larger  quantity  of  mineral  ingredients 
from  an  acre  of"  soil  ;  and  as  all  plants 
require  to  absorb  a  large  quantity  of  water 
daily,  in  order  to  keep  the  saline  ingredi- 
ents within  tlieni  in  a  constant  state  of  so- 
lution, it  seems  necessary  that  the  green 
crops  should  be  provided  with  a  large  sys- 
tem of  leaves  to  enal)le  them  to  draw,  both 
through  the  roots  and  from  the  atmos- 
phere, the  large  supply  of  water  which  they 
require  to  have  in  order  to  hold  in  con- 
stant solution  the  larger  quantity  of  the 
saline  ingredients  they  contain. 

5065.  Now  let  us  see  by  what  means 
these  respective  ingredients  are  to  be  re- 
turned to  the  soil.  "  The  best  supply  of 
phosphoric  acid  for  the  fanner,"  observes 
Mr  Prideaux,  "  will  be  bone-dust,  because 
the  fossil  phosphates,  such  as  the  coprolites, 
though  cheaper,  are  so  uncertain  in  strength 
that  he  would  never  know  how  much  he 
was  using.  Genuine  bone-dust  will  con- 
tain about  25  per  cent  of  phosphoric  acid, 
and  will  require  one-half  its  weight  of 
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salt,  and  one-third  its  weight  of  strong 
sulphuric  acid  to  soften  and  render  it  solu- 
ble ;  and  these  will  also  more  than  supply 
the  sulphuric  acid,  the  soda,  and  chlorine. 
If  the  lime  used  on  the  land  does  not  con- 
tain sufficient  magnesia,  it  may  be  put  in 
at  very  small  cost,  either  in  crude  sulijhate 
of  magnesia,  Epsum  salts,  or  in  the  bit- 
tern residual  liquor  of  the  salt-works. 
The  potash  is  the  most  difficult  material  to 
procure  economically.  Foreign  pearl  ash 
contains  about  50  per  cent,  and  is  rather 
dear.  Foreign  potash  is  a  little  cheaper  and 
stronger,  60  per  cent,  but  not  so  readily  pro- 
curable dry.  Wood-ashes,  which  contain 
about  3  per  cent  of  potash,  vary  also,  and  are 
not  easy  to  get  sound  and  genuine.  Crushed 
granite,  averagingTper  cent,  digested  witii 
lime,  although  the  materials  are  inexhaust- 
ible, is  not  yet  in  the  market." 


5069.  W/teat,  The  cost  of  raising 
wheat  with  these  ingredients  on  an  acre 
will  be  as  follows,  according  to  the  prices 
attached  to  the  list  of  the  articles  enume- 
rated in  (4974.) 


60  lb.  of  pearl  ashes,  at  36s.  per  cwt., 
40     . .     salt,  at  Is.  3d.  per  cwt, 
80     . .     bone-dust,  at  2s.  (id.  per  bushel, 
40  sulphuric  acid,  at  ^d.  per  lb. 

50     ..     magnesia,  at  lOs.  percwt.. 


5070.  Barley. 
acre  is  as  follows ; 


L.o  la 

0  0 

0  4 

0  2 

0  4 


35  lb.  of  pearl  ashes,  at  363.  per  cwt., 
50     -'•  -•'  "" 
100 
50 
40 


peUll   a911C9,    ill'   OUS.    \Kl    V. 

salt,  at  Is.  3d.  per  cwt., 
bone-dust,  at  2s.  6d.  per  bushel, 
sulphuric  acid,  at  |d.  per  lb., 
magnesia,  at  lOs.  per  cwt., 


L.l  11 

3* 

arley 

L.0  11 
0    0 
0    5 
0    .3 
0    3 

pel 

3 

n 
1* 

6* 

L.l    4 

3 

5066.  The  grain  and  the  straw  of  the 
wheat  crop  enumerated  above,  containing 
20^  lb.  of  phosphoric  acid,  will  require 
80  lb.  of  bone-dust,  40  lb.  of  salt,  and 
27  lb.  of  strong  sulphuric  acid,  and  which 
will  also  more  than  supply  the  soda,  the 
sulphuric  acid,  and  the  chlorine.  Of  brown 
sulphuric  acid  40  lb.  will  be  required. 
The  29j  lb.  of  the  potash,  of  which  three- 
fourths  is  in  the  straw,  may  be  obtained 
from  50  lb.  of  potash,  or  60  lb.  of  pearl 
ash,  or  5  to  10  cwt.  of  common  wood-ashes, 
or  from  12  to  16  cwt.  of  crushed  granite. 
Haifa  hundredweight  of  crude  sulphate  of 
magnesia  will  supply  10  lb.  of  magnesia.       per  acre  this  : — 


5071.  Oats.     The    oats   cost    this    per 
acre : — 

100  lb.  of  pearl  ashes,  at  36s.  per  cwt.. 


salt,  at  Is.  3d.  per  cwt., 
bone-dust,  at  2s.  6d.  per  bushel, 
sulphuric  acid,  at  %A.  per  lb., 
magnesia,  at  10s.  per  cwt.. 


L.1 

12 

1* 

0 

U 

H 

0 

4 

7* 

u 

2 

6 

0 

5 

4 

L.2 

5 

oi 

5072.  Beans.  The  cost  of  the  beans  per 
acre  is  as  follows  : — 

208  lb.  of  pearl  ashes,  at  36s.  per  cwt, 

55     ..     salt,  at  Is.  3d.  per  cwt., 
110     . .     bone-dust,  at  2s.  6d.  per  bushel, 

55     . .     sulphuric  acid,  at  %A.  per  lb., 

70     . .     magnesia,  at  10s.  per  cwt., 


5073.    Clover.      The    red    clover    cost 


L.3 
0 

0 
0 
0 

6  10^ 
0    7i 
6    44 
3    5i 
6    5 

L.2 

3    5i 

5067.  Thus,  for  every 

,  ,,      ,   ,       ,  .,     /  4  lb.  of  bone-dust, 

1  lb.  of  phosphoric  acid,  J  g  ,5.  of  salt, 
we  have  to  take  .        \.^ ,(,  ^f  3u,p,,uric  acid. 
i  the  soda. 


Clearing  also  . 

lb.   of    potash,   we 
have  to  take 
lb.  of  magnesia,  we 
have  to  take 


<  the  sulphuric  acid, 

(.the  chlorine. 

(  nearly  2  lb.  of  foreign  potashes, 

1  or  fully  2  lb.  of  pearl  ash. 

f  5  lbs.  uf  crude  Epsom  salts, 

\  or  1  gallon  of  salt-works  bittern. 


L.0  17 

4* 

0    0 

24 

0    2 

1 

0    1 

1* 

0    1 

Hi 

L.1    2 

8i 

5068.  Hence,  the  above  crops  will  re- 
quire these  ingredients  per  acre  : — 


54  lb.  of  pearl  ashes,  at  36s.  per  cwt., 
18     . .     salt,  at  Is.  3d.  per  cwt.,     . 
36     .       bone-dust,  at  2s.  6d.  per  bushel, 
18     . .     sulphuric  acid,  at  Jd.  per  lb., 
22     . .     magnesia,  at  10s.  per  cwt., 


5074.    Potatoes.       Potatoes    cost    this 
amount  per  acre  : — 

546  lb.  of  pearl  ashes,  at  368.  per  cwt., 
128     ..     salt,  at  Is.  3d.  per  cwt.,     . 
2.56     . .     bone-dust,  at  2s.  6d.  per  bushel, 
12!i     . .     sulphuric  acid,  at  jd.  per  lb  ,    . 
170     ..     magnesia,  at  10s.  per  cwt.. 


Pearl 
uh. 

Common 

salt. 

Bone- 
dust. 

Sulphuric 
acid. 

Crude 
Sulphate  of 
magnnia.   | 

lb. 

lb. 

lb. 

lb. 

iL."  ■  ! 

Wlieat,      . 

60 

40 

80 

40 

50 

Barley, 

35 

50 

100 

50 

40 

Oats       .     . 

100 

40 

80 

40 

60 

Beans,   .     . 

208 

55 

110 

55 

70 

Clover,   .    . 

54 

18 

36 

18 

22 

Potiitoes,    . 

546 

128 

256 

128 

170 

Turnips,      . 

462 

110 

220 

110 

140 

Cabbages,  . 

210 

224 

448 

224 

270 

L.8  15 

6 

0 

1 

5 

0 

14 

10+ 

0 

S 

u 

0 

15 

2 

L.IO  14 

11* 

5075.   Turnips 
much  per  acre  : — 

462  lb.  of  pearl  ashes,  at  36s.  per  cwt., 
110     . .     salt,  at  Is.  3d.  per  cwt.,     . 
220     . .     hone-dust,  at  2s.  6d.  per  bushel, 
110     . .     sulphuric  acid,  at  fd.  per  lb.,    . 
140     . .     magnesia,  at  Ids  per  cwt.. 


Turnips     cost    thus 


L7    8 

6 

0    1 
0  12 

n 

7 

0    6 
0  12 

^? 

L.9    1 

n 
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5076.  Cabbages.      And    the    cabbages    journ   on   the    coast   of    Peru,    that    the 


cost  this  per  acre  : — 


L.3    7 

6 

0    2 

6 

1    6 

Oi 

0  14 

0 

1    4 

n 

L.6  14 

2 

210  lb.  of  pearl  ashes,  at  36s  per  cwt., 
224     ..     salt,  at  Is.  3d.  per  cwt.,     . 
448     . .     bone-dust,  at  2s.  6d.  per  bushel, 
224     ..     sulphuric  acid,  at  3d.  per  lb.,    . 
270     . .     magnesia,  at  10s.  per  cwt., 


5077.  These  are  the  quantities  and  cost 
per  acre  of  the  mineral  ingredients  re- 
quired to  raise  the  crops  enumerated 
above,  and  the  quantities  are  understood 
to  be  as  much  as  would  suffice  for  them  to 
be  substituted  for  farmyard  dung;  but 
as  farmyard  manure  contains  all  these 
ingredients,  besides  those  which  were  sup- 
posed to  be  supplied  by  the  soil  itself,  it 
is  better  husbandry  to  afford  to  the  soil  as 
much  of  farm  manure  as  can  be  spared 
from  the  dunghills  of  the  farm,  or  procured 
elsewhere,  and  to  employ  the  special 
manures  as  auxiliaries  to  it ;  and  con- 
fidence may  be  reposed  in  them  possess- 
ing properties  which  will  secure  a  uni- 
formity in  the  growth  of  the  crops,  year 
after  year,  which  the  precariousness  of 
the  seasons  is  apt  to  interfere  with  when 
farmyard  dung  is  employed  alone.  The 
farmyard  dung  supplies  a  sufficient  pro- 
portion of  nitrogen,  which  excites  growth 
and  forms  the  most  strengthening  consti- 
tuent of  the  food  of  animals,  and  also  of 
carbon  which  is  requisite  to  give  the  crops 
firmness.  It  is  said  that  the  roots  of 
plants  do  not  absorb  carbonic  acid,  and 
perhaps  not  directly  ;  but  as  they  absorb 
large  quantities  of  water,  and  water  is 
seldom  or  never  found  devoid  of  carbonic 
acid,  the  body  of  the  plant  cannot  fail 
to  obtain  carbon  through  the  instrumen- 
tality of  the  roots.  The  experiments  of 
M.  Gazzari,  tend  to  prove  that  roots  natu- 
rally exercise,  in  their  contact  with  solid 
organic  matter,  an  incontestible  absorbent 
action  in  imparting  solubility ;  and  these 
observations  of  M.  Boussingault  are  found- 
ed on  probability,  that  "-plants  possibly 
draw  from  the  atmosphere  more  than 
agriculturists  commonly  suppose  ;  and 
that  the  soil  furnishes,  independently  of 
saline  and  earthy  substances,  a  propor- 
tion of  organic  matter  larger  than  certain 
physiologists  admit.  There  is  every 
reason  to  believe,  from  what  I  could 
learn    respecting  guano,  during  my   so- 


greater  part  of  the  azotised  principles 
of  plants  originates  in  the  ammoniacal 
salts  which   exist  or   are  formed   in   the 


5078.  It  would  seem  that  wheat  and 
grass  require  the  most  nitrogen  of  any  ot 
the  crops ;  wheat  appears  to  require  five 
times  more  than  it  contains,  and  with  a 
deficient  supply  of  this  element,  it  yield^ 
poorly  botli  in  quantity  and  quality. 
With  plenty  of  nitrogen,  especially  in  the 
form  of  liquid  manure,  rye-grass,  and  par- 
ticularly Italian  rye-grass,  has  produced 
large  crops,  up  to  50  or  60  tons  on  the 
acre  in  a  year.*  The  value  of  the  saline  in- 
gredients in  procuring  the  nitrogen  from  the 
atmosphere  is  thus  asserted  by  Boussin- 
gault: "  Such  is  their  ascertained  influence, 
tiiat  tol)acco,  barley,  and  buckwheat  sown 
in  soils  absolutely  without  organic  matter, 
but  containing  saline  substances,  and  only 
moistened  with  distilled  water,  produced 
perfect  plants,  which  flowered  and  fruited, 
and  yielded  ripe  seeds.  Whence  it  follows, 
that  the  presence  of  saline  matter  favours 
remarkably  the  assimilation  of  the  azote 
of  the  atmosphere  during  the  act  of  vege- 
tation.''t 

5070.  Upon  the  whole  subject  of  special 
manures,  the  rationale  of  their  application 
may  be  ba.sed  upon  the  certainty  of  the 
fact,  that  a  large  produce  will  be  obtained, 
if  we  only  return  to  the  soil  the  mineral 
constituents  of  the  crops  we  cultivate,  in 
combination  with  nitrogenous  substances, 
and  the  materials  should  be  in  a  state 
to  become  tit  for  assimilation  by  plants. 


ON  THE  ROTATION  OF  CROPS. 

5080.  Experience  has  demonstrated, 
that  one  crop  after  another  of  the  same 
kind  greatly  reduces  the  fertility  of  all 
classes  of  soils.  This  conclusion  might 
be  drawn  from  reason  as  well  as  experi- 
ence, since  it  is  reasonable  to  suppose  that 
crops  of  the  same  kind  take  the  same  sort 
of  food  out  of  the  same  kind  of  soil.  Ex- 
perience has  also  demonstrated,  that  one 
crop  after  another,  of  a  different  kind,  does 
not   materially   reduce    the  condition    of 


*  *  Gardeners'  Chronicle,  2d  December  1848. 

+  Boussingault's  Rural  Economy,  p.  454  and  490 — Law's  translation. 
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soils.  This  deduction,  then,  seeme  fair — 
that  the  condition  of  the  soil  is  hest  main- 
tained by  taking  different  crops  after  one 
another;  and,  as  every  crop,  though  of 
different  kind,  and  deriving  support  from 
the  soil,  assists  in  exhausting  it,  a  limit 
must  be  put  to  the  number  of  crops  that 
should  follow  one  another.  Accordingly, 
in  practice,  a  limit  is  placed  on  the  num- 
ber of  crops  taken  in  succession,  of  what- 
ever kind,  and  this  number  and  succession 
*is  called  a  rotation  of  crops. 

5081.  Though  all  crops  derive  support 
from  the  soil,  one  kind  appropriates  food 
in  a  different  degree  to  another,  and  even 
the  same  crop  takes  food  in  different 
quantities,  according  to  the  state  its  pro- 
duct is  allowed  to  proceed.  In  practice, 
different  crops  are  cultivated  for  very  dif- 
ferent purposes.  One  class  is  cultivated 
for  their  seed,  called  corn  or  grain  crops 
— such  as  wheat,  rye,  barley,  and  oats.; 
in  which  class  may  be  placed  beans  and 
pease,  which,  although  cultivated  for 
their  seed,  their  straw  and  habits  differ- 
ing, take  a  different  sort  of  food.  Other 
kinds  are  cultivated  for  their  roots  and 
leaves,  and  are  therefore  called  green 
crops,  such  as  turnips,  potatoes,  clover, 
tares,  &c. 

5082.  Every  plant  that  grows  ripened 
seed  taxes  the  soil  more  strongly  for  its 
support  than  that  which  only  produces 
leaves  and  bulbs.  Hence  the  cereal 
grains  tax  the  soil  more  than  clover  or 
turnips  ;  and  yet  if  green  crops  are 
allowed  to  mature  their  seed,  they 
tax  the  soil  even  more  than  the  cereal 
grains,  since,  being  biennial,  they  are  the 
longer  time  dependent  for  support. 

5083.  Practically  we  might  arrange 
the  cultivated  plants  in  tlie  order  of  their 
probable  power  of  exhausting  the  fertility 
of  the  soil  in  this  manner.  The  cereal 
grains,  perhaps,  in  this  succession — wheat, 
oats,  barley,  rye ;  then  flax,  potatoes ; 
next  the  sown  grasses,  when  made  into  Art^', 
in  the  green  state,  and  tares  ;  leguminous 
plants,  as  pease  and  beans  ;  the  7'oot-bear- 
iw^  plants  in  tliis  order — carrots,  parsnips, 
Swedish  turnips,  yellow  turnips,  man- 
gold-wurzel,  white  turnips;  clover  when 
cut,  as  also  lucerne,  sair.tfoin,  and  crimson 
clover;  the  sown  grasses,  when  pastured; 


and  the  least  exhausting  of  all,  permanent 
pasture  of  the  natural  grasses. 

5084.  With  a  choice  of  such  a  variety 
of  plants,  2)ossessing  various  powers  of  ex- 
haustion, there  should  be  no  difficulty  of 
arranging  a  succession  of  them,  as  least  to 
deteriorate,  and  best  to  suit  every  kind  of 
soil.  There  would  be  no  difficulty  of  fix- 
ing a  succession  in  an  abstract  view  of  a 
rotation ;  but  such  a  rotation  cannot  be 
put  into  practice,  as  the  cultivation  of 
certain  plants  is  dependent  on  local  cir- 
cumstances. For  example,  in  the  neigh- 
bourhood of  large  towns,  potatoes,  turnips, 
carrots,  are  cultivated  more  with  a  view 
to  supply  the  wants  of  their  inhabitants, 
than  the  nature  of  the  soil ;  and  stock 
are  not  pastured  there  in  summer,  because 
the  grass  is  usually  cut  for  green  food,  or 
made  into  hay  and  sold.  But  though 
circumstances  thus  operate  to  modify  the 
rotation  in  certain  localities,  the  princi- 
ples upon  which  all  rotations  are  based 
may  be  followed  everywhere.  The  great 
object  in  adopting  a  rotation  at  all,  is  to 
preserve  the  land  from  deterioration ;  and 
as  grains  must  be  raised  on  every  species 
of  arable  soil — not  only  because  they  con- 
stitute the  chief  food  of  man,  but  because 
they  also  provide  provender  and  litter  to 
live-stock  in  winter,  both  which  are  re- 
quisite for  their  health  and  comfort  in 
this  cold  and  damp  climate,  as  also  are 
green  crops  in  winter,  when  grass  cannot 
be  obtained,  the  only  practical  mode 
known  of  counteracting  the  deterioration 
of  the  soil  is  to  raise,  between  the  exhaust- 
ing crops,  others  which  require  manure  in 
immediate  contact  with  them  to  raise  them 
to  perfection,  as  is  the  character  of  the  green 
crops ;  and  such  an  alternation  of  cropping 
just  constitutes  a  rotation.  All  crops  ex- 
haust the  soil  less  or  more,  so  that  it  is 
necessary  to  pursue  an  enriching  course  of 
manuring,  that  the  crops  by  tho  end  of  the 
rotation  may  not  be  able  to  exhaust  all 
the  manure  that  has  been  applied  in  the 
course  of  it.  Such  a  course  of  cropping, 
or  rotation,  is  of  general  application. 

5085.  It  is  true  that  the  same  sort  of 
grain  or  green  crop  can  be  raised  on  the 
same  soil,  for  years  in  succession,  without 
apparent  deterioration  of  the  soil ;  but  it 
must  be  done  by  the  instrumentality  of 
manure.       The   Kev.   Mr  Jaffray  raised 
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wheat  for  several  years  ia  succession  on 
his  glebe,  at  Dunbar  in  East  Lothian,  by 
applying  manure  to  the  soil  every  year. 
Theoretically,  if  the  ingredients  taken  from 
the  soil  by  any  crop  are  restored  to  it  the 
soil  will  not  be  deteriorated.  This  theory 
is  being  put  to  the  test  at  the  present 
time,  1850,  by  Mr  John  Dickson,  Saugh- 
ton  Mains,  near  Edinburgh,  on  a  five-acre 
field,  in  which  wheat  is  to  be  sown  for 
five  successive  years ;  and  the  effect  of  the 
crop  upon  the  soil,  each  year,  is  to  be 
ascertained  by  analysis  by  Dr  Anderson, 
Chemist  to  the  Highland  and  Agricultural 
Society;  and  such  manure  is  to  be  applied 
to  the  soil  every  year,  containing  such 
ingredients  as  the  analyses  shall  have 
shown  to  have  been  taken  from  the  soil 
by  the  preceding  crop. 

5086.  But  although  no  doubt  exists  of 
the  ability  to  raise  the  same  grain  in  the 
same  soil  in  successive  years,  by  means  of 
manure,  a  regular  course  of  cropping  is 
incumbent  to  be  established  on  all  farms 
which  follow  the  mixed  husbandry  of 
crop  and  stock.  A  given  number  of  stock, 
raised  every  year,  requires  a  given  quan- 
tity of  food  every  year;  and  that  quantity 
cannot  be  secured  but  by  prosecuting  a 
regular  course  of  cropping.  It  is  evident 
that,  if  an  inordinate  extent  of  any  one 
crop  be  raised  in  any  one  year,  it  must 
be  done  at  the  sacrifice  of  as  much  of 
another  crop,  whicii  would  have  occujaied 
the  usurped  ground;  and  if  the  one  crop  is 
as  requisite  for  the  support  of  the  stock 
as  the  other,  the  stock  will  sufier  so  much 
for  want  of  it.  For  example,  if  more 
grain  than  usual,  and  less  green  crop,  is 
raised  in  one  season,  the  ordinary  number 
of  stock  will  either  sufier  want,  by  being 
stinted  of  the  requisite  quantity  of  green 
food  ;  or  part  of  them  must  be  sold,  to  suit 
their  numbers  to  the  food  raised  for  them. 
If  they  are  stinted  of  food  they  will  be- 
come of  less  value;  and  if  part  are  sold, 
the  proportion  in  the  breeding  of  the  stock 
is  destroyed,  and  will  retjuire  time  to  re- 
cover the  number.  In  reality,  the  regular 
system  of  breeding,  and  the  regular  sys- 
tem of  husbandry,  would  both  be  destroyed 
by  the  reckless  innovution.  The  mixed 
husbandry  must  therefore  be  maintained 
by  a  regular  rotation  of  cropping.  If 
extraneous  food  is  purchased  in  lieu  of 
raising  a  crop,  the  profit  would  be  ren- 


dered dependent  on  the  state  of  the 
markets;  but  the  profit  from  the  mixed 
husbandry  is  not-  immediately  dependent 
on  the  markets,  since  the  farmer  breeds, 
rears,  and  feeds  the  same  animals,  and  if 
any  profit  is  obtainable  at  any  period  of 
the  animal's  life,  he  receives  it.  Extra- 
neous food  may  assist  the  crop  in  produc- 
ing a  greater  profit,  but  it  may  not 
necessarily  produce  a  profit  in  lieu  of  a 
crop. 

5087.  Those  who  purchase  stock  to 
suit  the  quantity  of  food  they  raise,  may 
raise  crops  of  every  kind  without  a  rota- 
tion, the  only  limit  to  their  plan  being 
the  command  of  manure :  but  they  who 
follow  such  a  plan  are  as  dependent  on 
the  purchase  of  extraneous  manure  as  on 
that  of  stock ;  and  if  the  manure  cannot 
be  obtained,  their  plan  cannot  be  pursued. 
Such  a  plan  cannot  be  generally  followed, 
for  if  all  farmers  purchased  most  of  their 
manures  extraneously,  where  would  the 
manure  be  found  to  supply  them  all  ?  and 
if  all  purchased  stock  to  consume  the 
increased  crop  raised  by  the  extraneous 
manures,  there  would  be  no  breeders  of 
stock,  except  in  the  pastoral  districts,  and 
these  could  not  supply  a  sufficient  number 
of  animals.  So  that  this  significant  fact 
ought  not  to  be  lost  sight  of  by  the 
farmer,  that  whenever  he  depends  upon 
the  resources  of  his  own  farm,  he  miist 
adopt  a  regular  course  of  cropping. 

5088.  In  every  rotation  of  crojiping, 
permanent  pasture  should  be  left  out  of 
consideration,  because,  being  an  unchange- 
able condition  of  the  soil,  it  cannot  be  em- 
braced in  a  rotation,  which  implies  a  fre- 
quent return  of  the  soil  to  the  plough.  A 
large  proportion  of  permanent  pasture  has 
considerable  influence  in  determining  the 
rotation  on  the  arable  laud,  which  need 
not  be  long  under  grass;  and  this  is  a 
common  practice  in  England.  But  it 
should  be  borne  in  mind,  that  where  a 
considerable  proportion  of  the  land  is 
under  the  plough,  a  large  quantity  of 
manure  should  be  applied  to  it  at  one  time, 
and  that  frequently.  So  that  the  practi- 
cal effect  of  having  one  large  portion  of 
a  farm  in  permanent  grass,  and  another  in 
arable  culture,  is  to  crop  the  grassy  por- 
tion easily,  and  the  arable  portion  severely. 
Whereas,  it  would  be  better  for  the  dura- 
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bility  of  the    entire    soil    to  undergo   a 
uniform  and  easy  mode  of  cropping. 

5089.  Rotations  for  strong  land. — Let 
us  now  consider  tlie  several  modes  of 
rotation  practised  in  the  different  classes 
of  soils  found  in  this  country,  and  under 
the  different  systems  of  husbandry  (34) 
pursued;  and  I  shall  first  give  a  few- 
instances  of  rotation  followed  on  strong 
soils,  aud  you  should  keep  in  mind  that 
we  are  supposed  to  be  farming  500  acres. 

5090.  A  2-course  rotation  is  practised 
on  a  few  strong  clays  in  England,  which 
places  half  of  the  arable  land  under  each 
member  of  the  rotation. 


First  year,  wheat,  with  manure,  250 

Second  year,  beans,  without  manure,    250 

500 


250  acres. 


The  grass  land  is  permanent  meadow. 
The  niauure  is  given  to  the  wheat;  but 
the  land,  being  naturally  fertile,  does  not 
require  much  manure  at  a  time.  With  so 
much  wheat  straw  for  litter,  and  hay  and 
bean-haulm  for  fodder,  part  of  the  manure 
made  by  the  working  and  other  stock  is 
put  upon  the  meadows  which  yield  hay. 
The  land  requires  to  have  naturally  a 
good  stamina  before  it  can  bear  so  fre- 
quent a  cropping  with  wheat. 

5091.  A  3-course  rotation  puts  one- 
third  of  the  arable  land  in  fallow,  a  third 
under  corn,  and  a  third  in  grass. 

^  j'  Potatoes, 

I  I  Tares, 

)■  166§  ac.  ■>.  Turnips, 
I  Beans, 

(^  Raff  fallow, 


First  year, 
fallow, 

Second  year, 

wheat  and 

barley, 

Third  year,   I 
grass,        I 


1662 


1662 


500 


10    I 
10 
50 
40 
,    ,.  56§ 

(  VVinter  wheat,  116S 
'  ~    ■         ■  20 

30 
20 
50 
96S 


<  Spring  wheat, 

(  Barley, 

(■  Clover, 
{  Hay, 

(_  Pasture, 


500 


This  will  answer  a  poor  clay-loam,  and 
on  still  inferior  clay  oats  should  be  taken 
instead  of  wheat.  The  beans  on  the  poor 
land  will  be  best  raised  on  drills,  and  re- 
ceive a  little  manure.  The  tares  should 
also  have  manure.  The  potatoes  should 
have  but  little  on  the  stubble.  The  land 
should  be  well  wrought  for  the  turnips, 
and  be  manured  for  them.  The  whole 
rotation,  being  an  easy  one  for  the  soil, 


may  be  practised  for  a  few  years  on  worn- 
out  land,  until  it  is  brought  into  good 
condition,  when  it  might  be  relinquished 
for  a  better. 

5092.  The  following  4-course  rotation 
is  very  common  in  England.  One- 
fourth  of  the  arable  land  is  in  fallow — that 
term,  in  all  the  rotations,  implying  the 
period  when  the  manure  is  applied — one- 
half  in  corn,  and  one-fourth  in  grass. 

10  acres. 

10  ... 

50  ... 

30  ... 

25  ... 

75  ... 

20  ... 

30  ... 

25  ... 

20  ... 

80  ... 


"^  f  Potatoes, 

First  year,    (.  125  acres,  J  teps, " 
I  Beans,     . 

1^  Bare  fallow. 


fallow. 


Second  year, 

wheat  and 

barley. 

Third  year, 
grass. 

Fourth  year, 

wheat  and 

oats. 


125 


1-25 


.125 


500 


(  Winter  wheat, 

<  Spring  wheat, 
( Barley,    . 
(Hay,        .         . 

<  Clover,   . 
(  Pasture,  . 

/  Wheat, 
J  Feed  oats, 


95 
30 


500 


"Wheat  is  a  common  crop  after  clover 
in  England,  rare  in  Scotland.  The  beans 
are  manured  in  drills.  The  potatoes 
are  manured,  as  also  the  tares.  The 
turnips  are  well  manured.  One-fourth  of 
the  land  requiring  manure  every  year, 
and  half  of  it  under  corn,  the  farm  cannot 
provide  the  manure  required,  so  some 
must  be  purchased. 

5093.  A  4-course  rotation  is  practised  in 
Scotland  in  the  neighbourhood  of  towns, 
where  manure  is  plentiful.  It  has  one- 
fourth  of  the  land  in  fallow,  one-half 
under  grain,  aud  one-fourth  in  grass. 


First  year, 
fallow, 


/  Potatoes, 


125 


)  Tares, 
acres.  <  r..       ' 


Second  year, 
wheat  and   ^125 
barley 

Th 


year,") 

and   \\'i 

)■■,      ) 
ird  year,  1  .., 
grass,        I 

Fourth^year,J^.,5  |  ^^^^^    ' 


30  acres. 
10      ... 
urnips,  .     65 

(Beans,     .         .     20      ... 
(  Winter  wheat,     80 

<  Spring  wheat,      15 
(Barley,  .     30      ... 
(Hay,        .         .     40      ... 

<  Clover,    .         .     35      ... 
( Pasture,  .     50 


500 


125 


500 


There  need  be  no  bare  fallow  in  the  neigh- 
bourhood of  a  large  town.  Field  potatoes 
being  now  a  precarious  crop,  early  gar- 
den varieties  are  i)lanted  on  farms,  and  the 
ground  is  more  early  cleared  for  wheat  in 
autumn,    (4788.)      The  turnip   break   is 
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now,  by  the  help  of  special  manures, 
greatly  enlarged.  Hay  is  always  in 
demand,  and  cutting  clover  is  now  en- 
couraged by  means  of  top-dressings  of 
special  manures  in  spring.  All  the  fallow 
crops  are  plentifully  manured.  This  is  a 
profitable  rotation  on  good  land  in  the 
neighbourhood  of  a  large  town. 

5094.  A  5-course  rotation  is  very  gene- 
ral at  a  distance  from  towns.  It  puts 
one-fifth  of  the  land  in  fallow;  two-fifths 
under  grain  ;  and  two-fifths  in  grass,  one 
and  two  years  old.  This  is,  however,  just 
the  4-course  rotation  immediately  above, 
with  the  grass  member  extended  to  two 
years. 


First  year, 
fallow, 


iar,  \ 


(  Potatoes, 
100  acres.  «J  Tares,     . 

(Turnips, 


10  acres. 
10      ... 
80      ... 


Second  year, 'j  /Winter  ■wheat,    20 

wheat  and     slOO     ...    <  Spring  wheat,      30 
barley,      )  (Barley,  .     50 


Third  year,   i  j^^ 
grass, 

Fourth  year, )  ^qq 

grass,        j 
Fifth  year,  1  j^y 


(Hay, 
<  Clover,   . 
(  Pasture, 

Pasture, 


20 
15 
65 

100 


oats, 


1^ 


500 


Common  oats,     40 
500 


The  potatoes,  tares,  and  turnips  are  all 
manured,  which  it  is  now  quite  possible 
to  be  done  by  the  assistance  of  bone-dust 
and  guano  to  the  turnip  crop.  There  is 
no  necessity  for  a  bare  fallow,  the  soil 
being  better  occupied  with  a  green  crop. 
When  the  land  is  somewhat  strong,  a  few 
beans  with  manure  may  be  substituted  for 
a  like  extent  of  turnips.  The  hay  might 
be  confined  to  the  wants  of  tiie  farm,  and 
the  cutting  clover  extended  in  the  same 
proportion,  or  it  might  be  thrown  into  the 
pasture  of  the  first  year.  Some  of  the  lea 
on  the  last  year  might  be  rag-fallowed, 
(4183,)  and  wheat  taken  instead  of  oats. 
The  5-course  rotation  is  a  profitable  one 
at  a  distance  from  towns.  It  might  be 
modified  into  a  6-course  rotation  by  ex- 
tending the  second  years'  pasture  into  the 
third  year.  This  last  course  is  a  good  one 
for  the  mixed  husbandry,  as  it  aflfords 
plenty  of  pasture  for  the  young  stock,  and 
the  oats  yield  very  abundantly  after  a 
three  years'  lea. 

5095.  A  6-course  rotation,  other  than 
the  one  I  have  just  mentioned,  is  practised 


on  good  strong  land  on  farms  which  do 
not  rear  young  stock.  It  puts  ontysixth 
of  the  farm  in  fallow,  four-sixths  or  two- 
thirds  in  grain  of  all  sorts,  and  one-sixth 
in  grass. 


First  year, 
fallow. 

Second  year,  "j 
wheat  and     >83^ 
barley,      j 


Third  year, 
grass. 

Fourth  year, 

oats. 
Fifth  year, 

beans, 

pease,  and 

swedes, 

Sixth  year, 

wheat, 


(Potatoes,    .  8    i 

83^  acres,  <  Tares,  .  10^ 

(Turnips,      .  65 

?  Winter  wheat,  18^ 

<  Spring  wheat,  30 
( Barley,  .  35 
( Hay,            .  12 

<  Clover,  .  13 
(Pasture,      .  58^ 

S^    ...     I  Oats,  .  83^ 

j  Beans,  drilled,  43 
83^    ...    <  Pease,broadcast,  lOJ 

j  Swedes,       .  30 


>V>3k 


}SH    ...     { 


Wheat, 


500 


m 


500 


The  potatoes,  tares,  and  turnips  are  all 
manured.  No  bare  fallow  is  requisite. 
The  hay  is  confined  to  what  is  required  on 
the  farm — the  cutting  clover  being  more 
useful  in  summer,  and  the  pea- straw 
answers  partly  for  hay  in  winter.  A 
few  swedes  in  the  fifth  year,  along  with 
the  beans  and  pease  a  little  manured,  will 
be  found  useful,  and  keep  the  land  in  con- 
dition by  the  manure.  The  swedes  should 
all  be  pulled  and  stored  in  the  autumn,  to 
allow  the  land  to  be  sown  with  wheat 
along  with  the  bean  and  pea  laud.  This 
rotation  might  be  made  a  7-course  one, 
by  extending  the  grass  period  to  two 
years ;  and  as  the  stock  would  be  increased 
by  the  extension  of  pasturage,  the  turnip 
break  might  be  proportionally  extended 
in  the  fifth  year,  by  a  corresponding 
diminution  of  the  beans  and  pease,  or  by 
tiie  .suppression  altogether  of  the  pease. 
This  is  a  good  and  profitable  rotation  on 
good  strong  soil. 

5096.  Red  clover  fails  in  the  neigh- 
bourhood of  towns  where  the  4-course 
rotation  has  been  long  and  constantly  fol- 
lowed. The  4-course  therefore  has  been 
modified  into  a  6  and  7  course  rotation, 
which  have  succeeded  in  restoring  the 
growth  of  the  clover — at  least  such  is  the 
case  in  the  neighbourhood  of  Dundee.  The 
4-course  has  been  modified  into  a  6- 
course,  which  puts  two-sixths  of  the  farm 
under  green  crop,  three-sixths  under  grain, 
and  one-sixth  in  grass. 
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First  year, 
Second  ... 

Potatoes,  dunged. 

Wheat,  half-dunged. 

Third      ... 

Turnips,  dunged. 

Fourtli    ... 

Barley,  half-dunged. 

Fifth       ... 

Clover. 

Sixth      ... 

Oats,  half-dunged. 

Fifth  year, 
gras 


5097.  Tlie  4-course  is  changed  into  a 
7-course,  thus,  which  gives  two-sevenths 
of  the  farm  to  green  crop,  three-sevenths 
to  grain,  and  two-sevenths  to  grass: — 

First   year,  Pot;itocs,  decayed. 

Secoiiii     ..  Wheat,  half-dunged. 

Third      ...  Turnips,  duuged. 

Fourth    ...  Barley. 

Fifth       ...  Clover. 

Sixth      ...  Pasture. 

Seventy  ...  Oats,  half-dunged. 

Though  the  clover  still  reverts  in  five  and 
seven  years,  the  frequent  nianurings  keep 
the  land  fresh,  and  clover  is  well  known 
to  thrive  on  land  in  a  fresh  state. 

5098.  On  the  fine  very  strong  land  of 
the  Carse  of  Gowrie,  a  7-course  rotation 
has  heen  followed  for  many  years.  It 
puts  two-sevenths  of  the  farm  into  fallow; 
four-sevenths  under  grain  ;  and  one- 
seventh  in  grass.     It  is  this  : — 

First  year,  Fallow,  dunged  and  limed. 

Second   ...  Wheat. 

Third      . . .  Barley. 

Fourth    ...  Clover. 

Fifth       ...  Oats. 

Sixth      ...  Beaus  and  pease,  stubhle-dunged. 

It  will  be  observed,  that  two  white  crops 
follow  in  barley  and  wheat;  and  the  reason 
for  this  deviation  from  good  farming,  is, 
that  fallow  wheat  is  too  strong  to  sow 
down  with  clover,  while  the  clover  is  al- 
ways good  after  barley ;  and  that  barley 
always  proves  a  good  crop,  and  exhibits  a 
fine  sample,  after  wheat.  Clover  does  suc- 
ceed better  after  barley  than  wheat  ;  still 
the  rotation  cannot  be  recommended  on 
princii)le,  and  in  practice  it  would  be  bet- 
ter, I  think,  to  change  it. 

5099.  An  8-course  rotation  puts  three- 
eighths  of  the  farm  in  fallow,  four- 
eighths  in  grain,  and  one- eighth  in  grass. 
Thus  :— 

First  year,  >  ^.,^         (  Potatoes,      .  8    acres, 

fallow,  I  "^-2  *•=•  1  Bare  fallow,  54^     ... 

Second  year,  )(■.-,,        (  «•■  .        .      .  cm 

wheat,  I  62A  ...  ■>  A\  inter  wheat,  62^     ... 

Third  vear,  ^  /„  o- 

beans,tur-  L.,,       J  B«=^".^  •  2/  ... 

.       nips,  and  >6_>i  ...  <  Tum.ps,  .  25  ... 

'  tires.  j  l^'^'^«.  •  l«i  - 


Fourth  year, 

wheat  and 

barley. 


ear,  "j  (  Winter 

nd     ^62.^  ...  <  Spring 
,       )      '        (Barley, 


wheat,      37J 
wheat,       10 
15 


^*'""'    i62A...|i 


Hay, 

Cutting  grass. 
Pasture, 

Sixthyear,    ^62i...(oat.,  . 

L  '  J    '  I  CM        J  Beans  drilled, 

beans  and      >6-'^••  ^  Swedes,         . 
swedes,      )  \ 

^' wheaf''''  }  ^--^   -  {  ^'"'*'  ^^^'' 

500 


20  acres. 

m  ... 

25  ... 

62i  ... 

22i  ... 

40  ... 

62i  ... 

500 


The  bare  fallow  is  limed.  It  and  the 
potatoes  are  dungetl.  The  turnips  in  the 
third  year  are  half  dunged.  The  wheat 
after  beans  and  tares,  and  half-dunged  tur- 
nip.?, will  not  be  too  strong  to  sow  down 
with  clover.  The  beans  in  the  seventh 
year  are  half-dunged  in  the  stubble,  and 
the  swedes  dunged  in  the  drill.  Tiiis  ro- 
tation requires  good  soil  to  bear  so  many 
corn  crops,  but  its  yield  of  straw  is 
ample.  The  land  should  not  get  sick  of 
clover  once  in  8  years. 

5100.  Rotations  fo)'  light  soih.  A  4- 
course  rotation  "(5093)  cannot  be  safely 
practised  on  light  soils,  even  with  a  com- 
mand of  manure,  these  being  rendered  al- 
most efi'ete  by  the  too  frequent  action  of 
the  plough.  Their  best  eff'ects  are  produced 
by  consolidation,  under  grass.  Xear  towns, 
the  necessity  of  raising  green  crops,  as 
the  most  remunerative  ones,  subjects  every 
class  of  soils  to  the  plough;  and  the  change 
of  manure  and  crops  on  the  same  break  of 
land,  is  the  only  plan  that  can  be  adopted 
to  perpetuate  the  active  powers  of  the 
soil. 

5101.  The  5-course  rotatiim  (.5094) 
is  therefore  most  connnonly  adopted  ou 
light  soils,  and  the  proj)ortion  of  its  crops 
are  of  course  the  same  in  light  as  in  strong 
soils. 

<  Potatoes, 
100 acres. <  Tares, 

j^  Turnips, 
Second  year,  "I  j  Winter  wheat, 

wheat  and    ^100    ...    s  Spring 
barley,      j  ( Barley, 


First  j-ear, 
fallow. 


15  acres. 

10     ... 

75     ... 

25  ... 
Spring  wheat,  25  ... 
"      "  50     ... 


-100 


Hay, 

%  Clover, 
(  Pasture, 


rd  year,     I 
clover,      j 

{ 


Fifth  year,     )  j^^ 
oats,        ) 

600 


Potato  oats. 
Common  oats 


10 
15 
75 

100 

60 
40 

500 


On  light  soils  this  rotation  will  not  supply 
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sufficient  manure  to  dung  the  entire  fallow 
break.  On  gravelly  turnip  soil,  300  acres 
in  this  rotation  are  unable  to  manure 
more  than  40  acres  out  of  60  which  was 
the  fallow  division,  even  with  a  good  crop 
of  both  turnips  and  straw.  Extraneous 
manure  will  therefore  require  to  be  pur- 
chased for  the  remaining  20  acres,  and 
fortunately  both  guano  and  bone-dust 
are  eminently  suitable  to  such  a  soil 
for  the  raising  of  good  green  crops.  It 
is  worse  than  useless  to  bare-fallow  such 
soil. 

5102.  But  a  preferable  rotation  to  this, 
on  light  soil,  is  a  6-course  one,  obtained 
by  extending  the  grass  division  to  3  years, 
which  will  reduce  the  fallow  break  from 
100  acres  to  83g  acres,  and  extend  the 
grass  from  two-fifths  to  one-half  of  the 
farm.  It  would  be  advisable  to  curtail 
the  potatoes  to  10  acres,  and  extend  the 
proportion  of  turnips  to  67g  acres.  I  con- 
sider this  rotation  as  the  best  for  the  pur- 
suit of  mixed  husbandry,  as  it  seems  to 
balance  the  relation  of  the  crops  and  stock. 
In  adopting  this  modification,  from  the 
5-course  shift,  it  will  be  advisable  to 
diminish,  a  little,  the  number  of  cattle 
bred  on  the  farm,  and  to  increase  that  of 
the  sheep,  as  of  these  the  ewes  are  nearly 
independent  of  turnips,  and  the  whole 
flock  is  almost  independent  of  straw,  in 
winter — which  is  a  consideration,  as  the 
number  of  acres  of  straw  will  now  be  re- 
duced from  two-fifths  to  two-sixths  of  the 
farm  ;  but  the  meliorating  rotation  may 
sustain  the  gross  amount  of  both  straw 
and  green  crop.  A  6-course  shift,  on  light 
land,  gives  one-sixth  fallow,  two-sixths 
grain,  and  three-sixths  grass.  This  rota- 
tion possesses  the  advantage  of  being  ex- 
tended to  any  length  by  repeating  tlie 
grass;  but  an  undue  extension  in  tliis 
direction  interposes  a  barrier  against  every 
other  crop  but  itself,  by  reducing  the  fal- 
low down  to  nothing,  and  occupying  the 
entire  farm.  Even  a  moderate  extension 
of  grass  would  too  much  increase  the  sum- 
mer provision  of  the  stock,  while  it  dimi- 
nished as  much  their  winter  food. 

5103.  A  remarkable  6-course  rotation 
was  followed  on  the  farm  of  Beauchamp, 
in  Forfarshire,  by  the  late  Mr  James  Scott. 
The  farm  consisted  of  600  acres,  and  the 
rotation  divided  it  thus  :  two-sixths  into 


Second  ... 

Wheat 

TMrd      ... 

Turnips 

Fourth  ... 

Barley 

Fifth      ... 

Clover 

Sixth      ... 

Oats 

fallow,  three-sixths  in  grain,  and  one-sixth 

in  grass. 

First  year.  Potatoes     .        100  acres. 

100     ... 

100  ... 
100  ... 
100  ... 
100     ... 

600 

The  potatoes  were  manufactured  into  tapi- 
oca, (4813)  and  the  refuse  given  to  pigs. 
Their  failure  would  scarcely  now  war- 
rant such  an  extended  culture  as  this ; 
and  yet,  in  1849,  a  farmer  in  Wigtonshire 
ventured  to  cultivate  92  acres  of  potatoes 
on  a  farm  of  260  acres,  and  follows  no 
rotation.  Cattle  are  bought  in  to  con- 
sume the  turnips.  This  6-course  rotation 
is  a  good  one  for  keeping  the  land  clean. 

5104.  If  the  clover  division  were  ex- 
tended to  three  years'  pasture,  the  expenses 
would  be  diminished,  and  the  land  pro- 
bably yield  a  larger  proportional  return. 
Such  a  modification  would  convert  the  6- 
course  into  an  8-course  rotation. 

5105.  Adherence  to  a  good  rotation  con- 
ducts the  operations  of  the  farm  with 
regularity  and  ease  ;  but  a  slavish  ad- 
herence to  any  particular  rotation  evinces 
want  of  judgment.  The  judgment  ought 
at  all  times  to  be  exercised  according  to  cir- 
cumstances, and  thecharacterof  the  season; 
and  modifications  thus  introduced  will 
most  probably  benefit  both  the  soil  and  its 
occupier.  A  legitimate  mode  of  deviating 
from  a  rotation  is  this: — The  field  which 
grew  a  crop  more  exhausting  than  the 
rest  in  the  course  of  one  rotation,  should 
bear  an  ameliorating  crop  in  the  following 
one.  For  example,  where  potatoes  grew 
in  one  rotation,  turnips  should  be  substi- 
tuted in  the  next ;  and  potatoes,  in  like 
manner,  may  follow  turnips.  An  inter- 
change of  soil  should  take  place  between 
the  different  kinds  of  turnips,  so  that 
swedes  being  more  severe  upon  the  land 
should  alternate  with  the  white  turnip. 
The  bare  fallow  on  strong  land  should  al- 
ternate with  a  green  crop  ;  and  so  should 
barley  with  wheat.  Even  a  severer 
course  is  at  times  justifiable,  such  as 
taking  wheat  after  lea,  where  there  is 
reason  to  suspect  that  oats  will  fail.  A 
root  crop  of  a  different  nature,  such  as 
mangold-wurzel,  or  carrot,  or  even  cab- 
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bage,  should  alternate  for  a  season  with 
the  ordinary  roots  cultivated.  When  any 
crop  fails— and  clover  sometimes  does — it 
should  be  ploughed  up,  and  another  of  a 
different  kind  taken  in  its  stead.  Potatoes 
often  fail ;  they  should  be  ploughed  up,  and 
turnips  substituted.  Sometimes  the  swedes 
are  destroyed  by  insects  ;  then  let  white 
turnips  be  taken  as  a  substitute,  or  late 
rape,  or  bare-fallow  the  land  for  autumn 
wheat.  In  short,  whenever  one  crop  fails, 
another  useful  one  should  be  substituted 
in  its  place  ;  for  if  the  soil  is  not  occupied 
with  a  useful  crop,  it  will  be  soon  taken 
possession  of  by  a  host  of  weeds.  Where 
a  change  has  been  forced  upon  the  rotation, 
a  field  may  be  miscropped  to  bring  it  again 
under  the  rotation ;  and  of  all  means  of 
miscropping  a  green  crop  is  the  safest,  and 
with  additional  manure  will  recover  the 
tone  of  the  land  sooner  than  any  other 
device. 

5106.  No  practice  of  husbandry  requires,  in 
my  opinion,  explanation  by  a  satisfactory  theory, 
that  its  principles  may  be  properly  understood, 
so  much  as  the  rotation  of  crops,  but  as  yet  no 
unexceptionable  theory  has  been  propounded. 
The  first  was  that  offered  by  the  late  eminent 
De  Candolle,  founded  on  the  discovery  of  Brug- 
manns,  of  the  excretory  powers  of  plants,  which 
were  corroborated  by  the  experiments  of  M. 
Macaire.*  De  Candolle's  theory  was,  that  the 
roots  of  plants  imbibe  soluble  matter  of  every 
kind  from  the  soil,  and  necessarily  absorb  sub- 
stances not  adapted  for  their  support,  which  are 
subsequently  returned  to  the  soil  by  the  roots  as 
excrements.  As  plants  cannot  subsist  on  matter 
which  they  eject,  the  more  of  this  matter  the 
soil  contains,  the  less  it  becomes  fit  to  support 
plants  of  the  same  kind.  This  excrementitious 
matter  from  one  kind  of  plant,  however,  may  be 
taken  up  by  other  kinds  from  the  soil,  and  even 
rendered  again  fit  for  supporting  plants  of  the 
former  kind;  and  if  the  latter  kinds  also  expel 
substances  from  their  roots  which  may  be  ap- 
propriated as  food  by  the  former  kind,  both  kinds 
of  plants  will  improve  the  soil  in  two  ways.f 

5107.  Liebig  at  first  adopted  the  theory  of  De 
Candolle,  but  afterwards  modified  his  assent  in 
these  terms: — "Transformations  of  existing 
compounds  are  constantly  taking  place  during 
the  whole  life  of  a  plant,  in  consequence  of 
which,  and  as  the  results  of  these  transforma- 
tions, there  are  produced  gaseous  matters  which 
are  excreted  by  tlie  leaves  and  blossoms,  solid 
excrements  deposited  in  the  bark,  and  fluid 
soluble  substances  which  are  eliminated  by  the 
roots.     Such  excretions  are  most  abundant  im- 


mediately before  the  formation  and  during  the 
continuance  of  the  blossoms;  they  diminislr  after 
the  development  of  the  fruit.  Substances  con- 
taining a  large  proportion  of  carbon  are  excreted 
by  the  roots,  and  absorbed  by  the  soil.  Through 
the  expulsion  of  these  matters,  unfitted  for  nutri- 
tion, the  soil  receives  again  with  usury  the  car- 
bon which  it  had  at  first  yielded  to  the  young 
plants  as  food,  in  the  form  of  carbonic  acid.  The 
soluble  matter  thus  acquired  by  the  soil  is  still 
capable  of  decay  and  putrefaction;  and,  by  un- 
dergoing these  processes,  furnishes  renewed 
sources  of  nutrition  to  another  generation  of 
plants,  and  becomes  humus."  J 

5108.  The  power  of  plants  to  excrete  from 
their  roots  has  almost  been  totally  denied.  Mr 
Alfred  Gyde  of  Painswick  in  Gloucestershire, 
instituted  experiments  to  prove  that  plants  expel 
no  excrements  from  their  roots.  His  opinion  is, 
that  though  plants  have  no  power  of  selection, 
but  take  into  their  texture  any  solution  offered 
to  their  roots,  they  have  little  or  no  power  of 
again  excreting  it ;  that  any  excretions  are  only 
of  the  true  sap  ;  and  that  plants  watered  with 
excretion  receive  no  injury  from  it.§  It  cannot 
be  denied  that  plants  do  excrete  substances  from 
tlieir  roots.  As  Liebig  affirms  above,  that  they 
excrete  substances  from  their  leaves  and  blos- 
soms, why  should  it  be  deemed  incredible  that 
they  excrete  matter  also  from  their  roots  ?  In- 
dependently of  experiments  made  upon  plants 
placed  under  unnatural  circumstances,  the  sense 
of  smell  alone  is  sufficient  to  prove  that  plants 
excrete  sensible  substances  from  their  roots. 
Examine  the  newly  turned  up  ground  where 
potatoes,  turnips,  carrots,  have  grown,  and  the 
peculiar  odour  emitted  by  each  of  these  plants 
will  at  once  be  recognised  arising  from  the  soil. 
The  raspberry  bush  and  the  mint  have  a  very 
powerful  odour.  Indeed,  the  peculiarity  of  the 
odour  at  once  determines  the  plant  which  has 
been  growing  on  the  soil.  This  existence  of  the 
odour  will  not  be  explained  by  saying  that  plants 
only  excrete  simple  sap,  since,  sap  being  alike  in 
all  plants,  and  not  distinguishable  from  water, 
the  odour  must  proceed  from  something  that  has 
been  elaborated  by  the  plant  from  the  sap.  There 
is  nothing  incredible  in  the  excretory  theory  ; 
for  if  the  excretions  from  the  roots  are  vege- 
table excrements,  it  may  be  easily  imagined  that 
the  excretions,  once  deposited  in  the  soil,  may 
be  as  prejudicial  to  the  plant  wliich  produced 
them  as  would  be  the  excrement  of  an  ani- 
mal presented  to  it  as  food.  But  the  objec- 
tion to  this  view  is,  that  it  does  not  explain 
alJ  the  phenomena  of  rotations,  and  there- 
fore cannot  be  received  as  a  satisfactory 
theory.  Its  great  difficulty  is  to  explain  why 
the  excretory  matter  from  one  race  of  plants  is 
not  decomposed,  and  disappear  from  the  soil,  long 
before  the  recurrence  of  the  same  kind  of  plant 
in  the  succeeding  years.  The  excretory  matter  or 
matters  being  organic,  they  can  have  no  power 
of  conservation,  more  than  other  organic  sub- 


De  Candolle's  Phi/siologie  Vcijetale,  vol.  i.  p.  248-51.  f  Ihld.,  vol.  iii.  p.  1474-1520. 

X  Liebig's  Chemistry  in  its  application  to  A<jricultiire,  p.  33.     Edition  of  184.'?. 
§  Transactions  of  the  Highland  and  Agricultural  Society,  October  1843,  p.  80. 
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stances,  against  the  favourable  antecedents  of  fer- 
mentation and  putrefaction,  heat  and  moisture. 

5109.  It  was  then  conjectured  that  different 
species  of  plants  require  a  particular  nutriment  ; 
that  wheat,  for  example,  requires  a  different 
nutriment  from  barley  or  oats,  or  from  any  of  the 
green  crops;  and  that,  if  it  were  cultivated  per- 
severingly  for  a  number  of  years,  it  would  entirely 
exhaust  the  soil  for  wheat.  Upon  this  idea  the  pre- 
sent barren  state  of  the  northern  coast  of  Africa, 
and  of  the  island  of  Sicily,  has  been  attempted  to 
be  explained.  It  has  been  conceived  that  the  con- 
stant growing  of  wheat  in  those  countries,  to 
supply  the  wants  of  the  Roman  people,  after  they 
relinquished  their  own  agriculture,  impoverished 
the  soil  to  its  present  condition.  Deprived  of 
manure,  most  soils"  will  become  impoverished'by 
cropping;  but  we  have  seen  (5085)  that  wheat 
may  be  grown  in  succession  on  the  same  soil,  if 
manure  is  applied.  We  have  no  proof  that  no 
manure  was  applied  to  the  raising  of  the  wheat 
for  the  Romans  in  Sicily  and  Barbary.  The 
progress  of  botanical  physiology  soon  made  it 
appear  that  the  organs  of  each  plant  derive  their 
many  juices  from  substances  which  concur  in  the 
nutrition  of  plants  generally.  In  effect,  plants 
the  most  opposite  in  botanical  character  and  pro- 
perties, alimentary  as  well  as  poisonous,  will  live 
and  flourish  on  the  same  mound  of  earth,  and 
on  the  same  manure.  Such  plants  recipro- 
cally withdraw  nourishment  from  one  another, 
which  could  not  occur  did  each  species  need  dif- 
ferent elements  of  nutrition. 

5110.  As  opinions  stand  in  regard  to  a  theory 
of  the  rotation  of  crops,  M.  Boussingault's 
opinion  appears  rational.  "  That  there  is  no  ab- 
solute necessity  for  alternation  of  crops,"  he  ob- 
serves, "  when  dung  and  labour  can  be  easily 
procured,  is  undeniable.  Nevertheless  there  are 
certain  plants  which  cannot  be  reproduced  upon 
the  same  soil  advantageously,  except  at  intervals 
more  or  less  remote.  The  cause  of  this  exigence 
on  the  part  of  certain  plants  is  still  obscure,  and 
the  hypothesis  propounded  for  clearing  it  up  far 
from  satisfactory.  One  of  the  marked  advantages 
of  alternate  culture  is  the  periodic  cultivation  of 
plants  which  improve  the  soil.  In  this  way  a 
sort  of  compensation  is  made  for  exhaustion. 
The  main  thing  to  be  secured,  in  rotation  of  crops, 
is  such  a  system  as  shall  enable  the  husbandman 
to  obtain  the  greatest  amount  of  vegetable  pro- 
duce with  the  least  manure,  and  in  the  shortest 
possible  time.  This  system  can  be  alone  realised 
by  employing,  in  the  course  of  rotation,  those 
plants  which  draw  largely  from  the  atmosphere. 
The  best  plan  of  rotation  in  theory,  is  that  in 
which  the  quantity  of  organic  matter  obtained 
most  exceeds  the  quantity  of  organic  matter 
introduced  into  the  soil  in  the  shape  of  manure. 
This  does  not  hold  in  practice.  It  is  less  the 
surplus  amount  of  organic  matter  over  that  con- 
tained in  the  manure,  than  the  value  of  this 
same  matter,  which  concerns  the  agriculturist. 
The  excess  required,  and  the  form  in  which  it 
should  be  produced,  must  vary  widely  according 
to  locality,  commercial  demand,  and  the  habits 
of   people — considerations    wholly  apart    from 


theoretical  provisions.  One  point  in  theory  that 
should  agree  with  practice  is  this — that  in  no 
case  is  it  possible  to  expect  more  organic  matter, 
and  particularly  more  azotised  organic  matter, 
than  the  excess  of  the  same  matter  contained  in 
the  manure  which  is  consumed  in  the  course  of 
the  rotation.  By  acting  upon  another  presump- 
tion, the  productiveness  of  the  soil  would  be  in- 
fallibly lessened.  Hence,  it  may  be  inferred 
how  closely  the  study  of  rotations  is  connected 
with  that  of  the  exhaustion  of  the  soil." 

5111.  The  sentiments  of  M.  Boussingault, 
regarding  the  position  which  the  mineral  ingre- 
dients should  take  in  deciding  on  a  rotation,  are 
sound.  "  Professor  Liebig,"  he  observes,  "  in 
insisting  with  the  greatest  propriety  on  the  use- 
ful part  played  by  alkaline  bases  and  saline 
matters  in  vegetation,  has  shown  the  necessity  of 
taking  inorganic  substances  into  serious  consi- 
deration in  discussing  rotations.  It  is  long  since 
I  came  to  the  same  conclusion  myself ;  but  it 
strikes  me  that,  to  be  truly  profitable,  such  a 
discussion  must  necessarily  repose  on  analysis  of 
the  action  of  plants  which  have  grown  in  the 
same  soil,  and  been  manured  with  the  same 
dung,  the  contents  of  which  in  mineral  elements 
were  already  known.  There  is  in  fact  a  kind  of 
account-current  to  be  established  between  the 
inorganic  matter  of  the  crop  and  that  of  the 
manure.  Although  I  give  every  credit  to  the 
fidelity  of  the  analysis  of  vegetable  ashes  that 
have  been  published  up  to  the  present  time,  I 
have  not  felt  myself  at  liberty  to  make  use  of 
any  of  them  in  the  direction  which  I  now  indi- 
cate. I  have  not  thought  that  it  would  be 
fair  or  reasonable  to  contrast  such  heterogeneous 
compounds,  as  the  ashes  of  plants  grown  at 
Geneva  and  Paris,  under  such  dissimilar  circum- 
stances, with  those  produced  on  a  farm  of 
Alsace,  where  the  point  is  to  be  explained,  though 
the  results  of  this  contrast  had  reference  to  a 
particular  species  of  agricultural  phenomena. 
And  then  my  business  was  not  merely  with  the 
scientific  question;  the  manufacturing  or  com- 
mercial element  in  the  consideration  also 
touclie<l  me.  1  had  to  ascertain  how  I  was  likely 
to  stand  at  some  future  time,  did  I  presume  to 
act  upon  the  conclusion  to  which  I  came.  There 
was  notliing  fur  me,  therefore,  but  to  analyse  the 
ashes  of  the  several  plants  which  entered  as  ele- 
ments into  the  rotation  followed  at  Bechelbronn, 
but  confining  my  inquiries  to  that  portion  of  the 
plant  which  is  looked  upon  particularly  as  the 
crop — so  much  of  it  as  remains  on  the  ground  and 
is  turned  in  again,  of  course,  taking  nothing 
from  the  soil." 

5112.  To  these  practical  conclusions  has  M. 
Boussingault  arrived  on  this  subject.  "  In  review- 
ing the  chief  points  examined,"  he  says,  "  it  will 
be  seen  that,  as  far  as  regards  organic  matter, 
the  systems  of  culture  which,  in  borrowing  most 
from  the  atmosphere,  leave  the  most  abundant 
residues  on  the  land,  are  those  which  constitute 
the  most  productive  rotations.  In  respect  to 
inorganic  matter,  the  rotation  to  be  advantgeous, 
to  have  an  enduring  success,  ought  to  be  so 
managed  that  the  crop  exported  should  not  leave 
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the  dunghill  with  less  than  that  constant  quantity 
of  mineral  substances  which  it  ought  to  contain. 
A  crop  which  abstracts  from  the  ground  a  notable 
proportion  of  one  of  its  mineral  elements,  should 
not  be  repeatedly  introduced  in  the  course  of  a 
rotation,  which  depends  on  a  given  dose  of 
manure,  unless,  by  the  effect  of  time,  mineral 
element  has  been  accumulated  in  the  land.  A 
clover  crop  takes  up,  for  example,  77  lb.  of  alkali 
per  acre.  If  the  fodder  is  consumed  on  the  spot, 
the  greater  portion  of  the  potash  and  soda  will 
return  to  the  manure  after  passing  through  the 
cattle,  and  the  land  eventually  recover  nearly 
the  whole  of  the  alkali.  It  will  be  quite  other- 
wise if  the  fodder  is  taken  to  market;  and  it  is 
to  these  repeated  exportations  of  the  produce  of 
artificial  meadows  that  the  failure  of  clover,  as 
observed  in  soils  which  have  long  yielded  abun- 
dantly, is  undoubtedly  due.  Accordingly  a 
means  has  been  proposed,  by  M.  Schattenmann, 
of  restoring  to  these  lands  their  reproductive 
power,  by  applying  alkaline  manure.  If,  under 
such  circumstances,  carbonate  of  soda  would 
act  as  favourably  as  carbonate  of  potash  or  wood- 
ashes,  the  soda  salt,  in  spite  of  its  commercial 
value  (83.  per  cwt.,)  might  prove  seviceable,  and 
deserves  a  trial."  * 


ON  THE  FERTILITY  OF  SOILS. 

5113.  The  fertile  state  of  the  soil  is  a 
subject  intimately  connected  with  that  of 
manures  when  arable  culture  is  under  con- 
sideration. Soils  maybe  fertile  by  nature, 
or  made  so  artificially,  by  means  of  man- 
ures. Examples  of  the  natural  fertility  of 
the  soil  have  been  observed  in  many  parts 
of  the  globe.  "  I  have  seen,"  observes  M. 
Boussingault,  "  in  the  table-lands  of  the 
Andes,  wheat  fields  which  had  yielded 
excellent  crops  annually  for  more  than 
two  centuries.  Maize  may  likewise  be 
continuallv  reproduced  upon  tlie  same 
ground  without  inconvenience.  This  icict 
is  well  known  in  the  south  of  Europe ; 
and  tlie  greater  portion  of  the  coast  of 
Peru  has  produced  nothing  else,  from  a 
date  anterior  to  the  discovery  of  America. 
Further,  potatoes  may  come  again  and 
again  upon  the  same  soil :  they  are  inces- 
santly cultivated  at  Santa  Fe  and  Quito, 
and  nowhere  are  they  of  better  quality. 
Indigo  and  sugar-cane  may  be  brought 
under  the  same  category.  In  Europe  the 
Jerusalem  artichoke  produces  constantly 
in  the  same  place.  To  this  list  might  be 
added,  according  to  the  recent  researches 
of  M.  Braconnot,  the  bo<r-rose  with  double 


flowers,  and  Papaver  somniferum^  the 
opium  poppy."  Liebig  mentions  the  con- 
dition of  the  country  around  Naples,  which 
is  famed  for  its  fruitful  corn-land,  that,  the 
farms  being  situated  from  eighteen  to 
twenty-four  miles  distant  from  one 
another,  and  between  them  there  being 
no  roads,  and  consequently  no  transpor- 
tation of  manure,  nevertheless,  corn  has 
been  cultivated  on  them  for  thousands  of 
years  without  any  manure — that  is,  without 
any  part  of  that  which  is  annually  removed 
from  the  soil  being  artificially  restored  to 
it.  He  also  mentions  that  there  are  large 
districts  in  Hungary  on  which,  since  the 
memory  of  man,  corn  and  tobacco  have 
been  cultivated  in  alternate  years,  with- 
out the  restoration  of  the  mineral  ingre- 
dients carried  away  in  the  corn  and  in 
the  straw.  In  the  western  parts  of  the 
United  States  of  America,  wheat  to  the 
extent  of  50  bushels  per  acre  has  been 
grown  on  the  same  soil  without  manure 
for  16  years. 

5114.  What  the  ingredient,  or  combina- 
tion of  ingredients,  is,  wliich  imparts 
fertility  to  a  soil,  is  unknown  to  us;  and  I 
suspect  that  the  most  elaborate  analyses 
of  constituents  will  afford  us  no  informa- 
tion. Liebig  admits  that  the  physical 
conditions  essential  to  the  fertility  of  a  soil 
are  usually  neglected  in  the  calculations 
of  the  chemist ;  and  a  mere  chemical 
analysis  is  thus  of  very  subordinate  value, 
because  the  existence  of  all  the  mineral 
means  of  nourishment  in  a  soil  does  not 
necessarily  indicate  its  value.  And  al- 
though the  chemical  be  combined  with 
the  mechanical  analysis,  which  estimates 
the  unequal  quantities  of  mixed  ingredi- 
ents— such  as  coarse  and  fine  sand,  and  of 
clay  and  vegetable  matters — and  data  be 
thereby  furnished  upon  which  to  form 
more  accurate  conclusions,  than  by  the 
analysis  of  one  class  of  ingredients  ;  yet 
no  chemist  can  tell  us,  by  mere  analysis, 
whether  or  not  a  soil  is  capable  of  su])- 
porting  the  cultivated  crops  for  an  unli- 
mited i)eriod,  without  the  use  of  manures. 
This  may  be  concluded  from  what  Liebig 
states  of  the  land  in  the  vicinity  of  Vesu- 
vius, which  may  be  regarded  as  the  type 
of  a  fertile  soil.  It  is  derived  from  the 
disintegration  of  lava,  and  cannot  possibly, 


Boussingault's  Rural  Economy,  p.  459,  490,  and  501 — Law's  translation. 
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bwing  to  its  origin,  contain  the  smallest  genial;  but,  fortunately, we  have  the  means 

trace  of  vegetable  matter;  yet  everyone  of  imparting  a  temporary  fertility,  which 

knows,  as  he  observes,  that  when  lava  or  has  the  effect  of  producing  large  crops  from 

Volcanic  ashes  have   been    exposed  for  a  most  of  our  soils ;  and  it  is  generally  at- 

time  to  the  influence  of  the  air  and  mois-  tained  by  manuring  so  liberally  as  to  afford 

ture,  all  kinds  of  plants  grow  in  them  with  more  nourishment  to  the  plants  than  they 

the  utmost  luxuriance."*    We  thus  see,  by  appropriate  to  their  use  ;  and  the  residue  is 

Liebig's  own  showing,  that  we  cannot  de-  retained  in  the  soil  as  a  store  for  future 

termine  the  principle  which  imparts  fer-  use,  and  as  a  means  of  establishing  a  per- 

tility  to  soils,  since  the  existence  of  all  maneut  fertility.  The  process  by  which  the 

the  mineral  means  of  nourishment  in  a  soil  soil  retains  the  soluble  ingredients  of  man- 


does  not  necessarily  indicate  its  value,  nor 
does  the  want  of  vegetable  matters  render 
it  less  capable  of  yielding  luxuriant  crops. 


ures   has  been    Avell  illustrated   by  some 
recent  experiments  of  Professor  Way  of 
London.      He  ascertained  that  sand  and 
gravel  retained  only  the  mechanical  ad- 
5115.  Whatever  may  be  the  principle     mixture  of   liquid  manure,    and  that  the 
which    imparts  natural  fertility  to  soils,     soluble  ingredients  passed  with  the  water 
observati(m  teaches  us  that  climate  is  an     in  solution  unchanged;  but  the  case  with 


all-important  element  of  fertility  — not 
heat  merely,  but  also  the  corresponding 
periodic  and  adef^uate  supplies  of  moisture. 
"Those  who  can  view  nature  with  a  com- 
prehensive glance,  and  apart  from  local 
phenomena,''  observes  Humboldt,  "  may 
see,  from  the  poles  to  the  equator,  organic 
life  and  vigour  gradually  augment  with 
the  augmentation  of  vivifying  heat.''  The 
same  idea  he  thus  expresses  more  beauti- 
fidly  :  "  The  carpet  of  flowers  and  of  ver- 
dure spread  over  the  naked  court  of  our 
planet  is  unequally  woven  ;  it  is  thicker 
where  the  sun  rises  high  in  the  now  cloud- 
less heavens,  and  thinner  toward  the  poles, 
in  the  less  happy  climes  where  returning 
frosts  often  destroy  the  opening  buds  of 
spring,  or  the  ripening  fruits  of  autumn  ;" 
and  more  forcibly  in  these  terms,  "  It  is 
under  the  burning  rays  of  a  tropical  sun 
that  vegetation  displays  its  most  majestic 
forms."  t  That  tiie  constituents  of  the 
atmosphere,  as  such,  have  no  share  in  this 
fertility,  is  evident  from  the  fact  of  its 
constant  movement  causing  an  equal  dis- 
tribution of  the  gaseous  food  necessary  for 
the  growth  of  plants  everywhere,  so  that 
the  tropics  do  not  contain  more  of  it  than 
the  cold  zones.  We  of  these  northern 
latitudes  may  therefore  feelingly  exclaim 
with  l<iebig :  "Yet  how  different  appears 
to  be  the  power  of  production  of  equal  sur- 
faces of  land  in  these  regions  !  " 

5116.  We  have  no  soils  in  this  country 
that  will  bear  exhausting  crops  continually 
without  manure,  because  our  climate  is  un- 


clay  was  quite  different;  and  there  can  be 
no    doubt    that  the   property  of  soils   to 
remove    colouring    matters,    and   organic 
matters  yielding  odours,  from  solution,  was 
due  to  the  clay  contained  in  them,  and  it 
had  the  power    of  retaining  the  alkalis. 
If  a  quantity  of  ammonia,  highly  pungent 
to  the  smell,  was  thrown  upon  a  filter  of 
clay   soil,   the    water    first    coming  away 
would  be  absolutely  free  of  ammonia.     So 
with  the  carbonates  of  potash  and  soda. 
This  is  a  valuable  property  of  soils,  inas- 
much  as  it  renders  rain   unable  to  wash 
out  of  them  those  soluble  ingredients,  form- 
ing a  necess-ary  condition  of  vegetation  ; 
and  even   those  compounds,  when  intro- 
duced artificially  by  manure,  are  laid  hold 
of  and  fixed   in  the  soil,  to  the  preclusion 
of  any  loss  either  by  rain  or  evaporation. 
But  more  than   this,  such    a  i)roperty  of 
clay    does    not    only    affect    alkalis   and 
their    carbonates,  but    all    salts  of    those 
bases,  with   whatever  acid  they  are  com- 
bined.      Thus  sulphate  of  ammonia,    on 
being  filtered    through  clay  soil,  left   its 
ammonia  behind,  and  the  sul2)liuric  acid 
obtained  was  found  combined  with  lime; 
hence  sulphate  of  lime  had  been  formeil 
in  the  process,  and  brought  away  in  the 
water.      Lime  was  thus  destined,  in  the 
economy  of  nature,  to   be  the  means  by 
which  the  salts  ministering  to  vegetation 
became  localised  and  distributed  through 
the  soil,  and  retained  there  until  they  were 
required  for  vegetation.  There  was  no  pro- 
vision, however,  for  the  salts  of  lime  them- 
selves, sulphate,  muriate,  and  nitrate  of  lime, 


*    Liebig's  Chemistry  in  its  application  to  Agriculture,  p.  116-18,  3d  edition. 

t  Humboldt's  ^specte  of  Nature,  vol.  ii.  p.  8-29. 
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passing  through  tlie  soil  imchanged ;  hut  uew  discovery.     Henceforth  we  must  re- 

qnickinne,  when  dissolveil  in  water,  is  re-  gard  the  diflerent  salts,  those  of  aninionia, 

moved  hy  the  clay  ;  and  carbonate  of  lime  for  instance,  as  of  value  in  relation  to  the 

in  solution  is  so  effectually  removed,  that  price  of  ammonia,  or  other  base  contained 

hard  water  may  be  softeneil  by  the  process,  in  them,  since  they  are  all  alike    when 

incorporated  with  the  soil.     Tliis  property 

5117.  It  is  not  to  be  supposed  that  the  of  soils  "explains  and  confirms,"  says 
separation  of  the  salts  in  solution  could  Professor  Way,  "  the  variations  in  manur- 
«ro  on  indefinitely  by  filtration.  On  the  ing  operations  which  are  made  to  suit  the 
contrary,  the  limit  was  soon  reached  ;  and  nature  of  the  soil.  Clay  has  been  shown 
thouijli  small  in  quantity  per  cent,  tlie  to  be  the  active  substance  in  repairing 
power  of  retention  in  reference  to  the  bulk  manure,  and  sandy  and  gravelly  soils  not 
of  the  soil  was  great.  It  was  found  that  possessing  a  sufficiency  of  clay  will  be  ex- 
pure  clay  would  absorb,  perhaps,  two-tenths  pected  to  be  less  retentive  of  manure, 
per  cent  of  its  weight  of  ammonia — that  is,  Such  is  the  fact,  and  soils  of  this  descrip- 
1000  grains  of  soil  would  separate  two  tion  are  said  not  to  ''hold  manure.'  On 
grains  of  ammonia,  and  well  cultivated  such  soils  manures  must  be  applied  more 
clay  soil  would  absorb  twice  as  much.  If  frequently  and  in  smaller  quantities  than 
such  soil  is  cultivated  to  the  depth  of  10  in  stiffer  soils,  where,  owing  to  the  reten- 
inches,  an  acre  would  be  capable  of  retain-  tive  power  of  the  clay,  the  manure  for 
ing  two  tons  of  ammonia,  a  quantity  that  several  crops  may  be  safely  deposited." 
would  require  12  tone  of  guano  to  furnish.  Again,  "reference  has  been  made  to  the 
Now,  one-sixteenth  of  this  power  would  possibility  that  clay  possesses  a  power  of 
suffice  for  the  preservation  of  the  ammo-  retarding  the  putrefactive  process.  It 
niaof  a  large  dose  of  guano,  and  was  there-  seems  clear  that  manures  in  a  fresh  state 
fore  a  power  of  great  activity.  The  extent  are  available  to  vegetation.  "What  other- 
of  the  power  of  different  soils,  and  for  wise  would  become  of  the  urine  of  sheep 
different  of  the  alkalis,  was  ascertained;  folded  on  turnips,  and  to  which  the  success 
and  the  power  was  decidedly  a  chemical  one.  of  the  following  barley  crop  is  justly  attri- 
buted ?     The  property  of  the  soil  to  arrest 

5118.  In  desiring  to  ascertain  the  effect  putrefactionand  to  combinewith organic ef- 
of  those  principles  on  ordinary  manuring,  fluvia,  is  matter  of  common  observation.''* 
it  is  obvious  that  if  there  is  a  provision  in 

the  soil  for  the  retention  of  the  salts  of  man-  5119.   Another   source   of  fertility   to 

ure,  and  for  the  ammonia  and  other  pro-  soils  is  the  quantity  of  residue  left  in  the 

ducts  of  the  decoinj)osition  of  animal  and  soil  after  the  removal  of  a  crop,  such  as 

vegetable  matter,  the    soil  is   the  proper  the   stubble   and  roots  of  the  grain,  the 

place  for  those  decompositions  to  go  on  ;  leaves  of  the  green  crops,  and  the  herbage 


and,  no  matter  how  remote  the  period 
when  the  crop  should  be  taken,  it  would 
be  perfectly  safe  to  get  the  manure  into 
the  land  as  soon  as  practicable  after  its 
production.  Again,  the  equable  distribu- 
tion was  a  point  also  wiiich  seemed  of  con- 
siderable importance  ;  for,  if  it  was  an  ab- 
solute necessity  that  a  new  class  of  com- 
pounds was  found  in  the  soil  immediately 
the  manure  reached  it,  it  would  seem  to  fol- 
low that  those  comjiounds  furnished  the  ele- 
ments of  nutrition  to  plants — consequently, 
we  should  seek  to  produce  them  by  every 
means  in  our  power.  Liquid  manuring, 
wherever  practicable,  is  an  effectual  way 
of  securing  this  distribution.  In  the  case 
of  special  manures,  such  as  chemical  salts, 
much  simplicity   is    introduced    by   the 


and  roots  of  grasses.  Experiments  over  a 
rotation  of  four  years  were  instituted  by 
M.  Boussingault,  to  ascertain  the  quantity 
of  organic  matter  left  by  the  retold ue  of 
the  crops  taken,  and  the  results  were: — 


Reeidue  of  crops,     jv  ^  »  t 
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5120.    Similar   experiments    instituted 
over  a  rotation  of  five  crops,  gave  the  fol- 


lowing quantities  of  minerals  taken  up  by 
each  crop  in  its  respective  year : — 


Mineral 

substances 

in  the 

crops. 

Phos- 
phoric 
acid. 

Sulphu- 
ric acid. 

Chlo- 
rine. 

Lime. 

Magne- 
sia. 

Potash 
and 

soda. 

Silica. 

Potatoes,                           1  ,  ^ 

Turnips,  half  crop,             [1st  year, 

Wheat,                  2d  and  4th  years. 

Wheat  straw, 

Clover,      .             .                3d  year, 

Oats,         .            .             5th  year. 

Oat-straw, 

Sum  of  mineral  substances, 
Mineral  substances  in  the  manure, 

Excess  of  mineral  matter  in  manures, 

lbs. 

113 
SO 
50 

358 

284 
39 
60 

lbs. 
13 

3 
24 
11 
18 

6 

1§ 

lbs. 
8 
5 

"i 

7 

"n 

lbs. 
3 

1 

2 

7 

3 

lbs. 
2 

5 
I 
30 
70 
1 
5 

lbs. 
6 
2 
8 

18 

18 
3 
1^ 

lbs. 
58 
19 
15 
34 
77 
5 
17 

lbs. 
6 
3 

242 
15 
20 
24 

954 
7582 

76| 
90 

26h 
304" 

16 
32 

114 
533 

56.1 
136' 

225 
339 

310 
5049 

6628 

13^ 

177^       16 

419 

80^      114 

4739 

5121.  It  appears  that  the  residue  of  the 
several  crops  of  a  rotation  represents  the 
nature,  and  somewhat  less  in  quantity 
than  one  half  of  the  manure  originally  put 
into  the  ground. 

5122.  It  is  easy  to  perceive,  from  the 
preceding  data,  that,  what  with  the  orga- 
nic matters  and  the  ashes,  the  laud  is 
more  than  supplied  with  all  the  mineral 
substances  required  by  the  several  crops 
it  produces  in  the  course  of  a  rotation,  even 
of  lengthened  duration. 

5123.  The  large  quantity  of  organic 
matter  restored  to  the  soil,  by  several  of 
the  crops  in  the  series,  explains  how  the 
rotation  may  be  closed  without  its  being 
found  indispensable  to  supply  any  addi- 
tional manure  in  its  course.  It  seems  in- 
dubitable that,  without  this  addition  of 
elementary  matter,  the  fertility  of  the  soil 
would  decline  much  more  rapidly  than  it 
does;  the  residue  of  each  crop  is  nothing 
more  than  a  portion  of  the  crop  itself  re- 
stored to  the  ground  :  it  is  as  if  we  only 
carried  off  one  portion,  the  larger  portion 
of  the  crop,  and  returned  another  portion 
green.  We  "  learn  that  the  visible  appre- 
ciable influence  of  the  residuary  matters  of 
preceding  crops  upon  the  luxuriance  of 
succeeding  ones  does  not  result  solely  from 
their  mass,  even  supposing  each  to  be 
possessed  of  equal  qualities ;  but  they 
have  a  favourable  influence  out  of  all  pro- 
portion with  its  quantity;  and  this  de- 
pends especially  on  an  influence  exerted 
on  the  soil  by  the  crops  which  leave  them. 


Had  these  crops  been  powerfullyexhausting, 
we  should  ex;pect  that  their  residue,  how- 
ever considerable  in  quantity,  could  do  no 
more  than  lessen  the  amount  of  exhaustion 
produced  ;  in  which  case  its  useful  influ- 
ence, however  real,  would  pass  unnoticed, 
were  it  estimated  by  the  produce  of  the 
succeeding  crop.  If,  on  the  contrary,  a 
crop  has  been  but  slightly  scourging, 
whether  in  consequence  of  the  smaUness 
of  its  quantity,  or  because  it  may  have  de- 
rived from  the  air  the  major  part  of  its 
constituent  elements,  the  useful  influence 
of  tlie  residue  will  not  fail  to  be  conspicu- 
ous.'' 

5124.  "  The  excess  of  mineral  matters 
introduced  into  the  ground  over  those  that 
arise  with  the  crops — an  excess  that  ought 
always  to  be  secured  by  judicious  manage- 
ment— enriches  the  soil  in  saline  and  al- 
kaline principles  which  accumulate  in  the 
lapse  of  years,  just  as  vegetable  remains 
and  azotised  organic  principles  accumu- 
late under  a  good  system  of  rotation."* 

5125.  The  only  mode,  therefore,  in  our 
power  to  render  the  soil  fertile,  after  it  has 
first  been  drained  and  wrought,  is  to  give 
it  good  manure  more  in  abundance  of  every 
kind  of  ingredients  than  are  removed  from 
it  by  the  several  crops  would  amount  to  ; 
for,  unless  the  manure  is  in  excess,  the 
soil  will  become  sterile  under  the  severe 
cropping  which  the  cereal  grains  usually 
inflict  on  the  arable  land.  With  grass 
lands  in  pasture,  the  efiect  is  different,  for 
constant  pasturage  increases  the  fertility 
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of  the  soil.  In  this  process,  the  grass 
plants  themselves  must  have  some  effect 
upon  tlie  soil,  for  it  is  evident  that  the 
ground  cannot  receive  so  much  matter  back 
into  it,  in  the  form  of  dung  and  urine  voided 
by  the  animals  supported  on  the  grass,  as 
had  been  taken  from  it  in  the  form  of  grass, 
since  the  animals  fattened  on  the  grass 
must  carry  off  a  considerable  proportion 
of  its  products. 

5126.  Whatever  functions  the  humus 
may  perform  in  the  soil  in  reganl  to  vege- 
tation— and  great  diversity  of  opinion  ex- 
ists on  the  subject  amongst  chemists — prac- 
tically, there  is  no  doubt  of  the  fact  that, 
the  nearer  the  soil  of  the  field  approaches 
in  character  to  garden  mould,  the  best 
of  which  contains  a  large  proportion  of 
humus,  the  more  fertile  it  becomes.  M. 
E.  Souberain,  in  his  treatise  on  humus, 
describes  the  part  which  manure  plays  in 
the  nourishment  of  plants ;  and  his  senti- 
ments are  these  : — "  The  woody  fibre,  which 
undergoes  decomposition  in  contact  with 
air  and  moisture,  is  converted  into  humus, 
and  at  the  same  time  furnishes  carbonic 
acid,  which  is  perhaps  absorbed  by  the 
roots  of  plants.  The  proportion  of  carbon 
in  humus  and  manures  never  exceeds  .56 
to  57  per  cent.  This  is  the  extreme  limit 
which  the  decomposition  of  woody  fibre 
can  attain  to  in  contact  with  air  and 
moisture. 

5127.  "Pure  humus  contains  2|  per  cent 
of  nitrogen,  which  appears  to  be  essential 
to  its  comj)osition.  Humus  is  scarcely 
altered  in  contact  with  air.  Humus, 
scarcely  soluble  of  itself  in  water,  acquires 
solubility  b}'^  its  combination  with  lime  ; 
but  the  principal  agent  of  its  solution  is 
the  carbonate  of  ammonia,  which  reacts 
equally  on  free  humus,  and  on  humus  com- 
bined with  calcareous  matters.  Humus 
rendered  soluble  is  absorbed  by  the  roots 
of  plants ;  it  serves  in  a  direct  manner  for 
the  nourisiinient  of  the  plant.  Humus  has 
also  a  favourable  action  on  vegetation,  by 
attracting  and  retaining  the  moisture  of 
the  air  and  ammonia,  by  facilitating  the 
solution  of  the  earthy  phosphates,  by 
ameliorating  the  physical  qualities  of  the 
soil,  and  by  moderating  and  regulating  the 
decomposition  of  decaying  animal  matters. 

5128.  "Manure  par  excellence  is  that 


which  at  the  same  time  contains  the  earthy 
and  alkaline  salts,  ammoniacal  salts,  ani- 
mal matter  in  a  state  of  putrefaction, 
humus  already  formed,  and  vegetable  re- 
mains in  a  state  of  transformation. 

5129.  "In  valuing  a  manure,  it  is  ne- 
cessary to  take  into  consideration  not  only 
the  quantity  of  nitrogen  furnished  by 
analysis,  but  also  the  state  in  which  that 
nitrogen  exists  in  the  manure;  also  the 
state  of  the  ammoniacal  salt,  or  of  the  put- 
rescible  animal  matter,  and  the  state  of 
the  soluble  ammoniacal  salt,  or  of  the  am- 
moniacal magnesian  phosphate. 

5130.  "The  analyses  of  fermented  dung 
which  have  hitherto  been  made  are  defec- 
tive, in  that  they  have  not  taken  into  cal- 
culation the  loss  resulting  from  the  action 
of  carbonate  of  lime  on  the  salts  with  an 
ammoniacal  base,  during  the  drying  of 
the  manure.  The  result  is,  that  the  tables 
which  have  been  published,  representing 
the  proportion  of  nitrogen  in  manures,  give 
only  approximate  results.  The  compara- 
tive value  of  manures  cannot  be  estimated 
by  simply  reckoning  the  quantity  of  nitro- 
gen afforded  by  analysis ;  because,  on  the 
one  hand,  the  nitrogenous  matters  are  not 
the  only  active  principles  of  manures  ;  and 
on  the  other  hand,  because  the  value  of 
manures  depends  much  on  the  state  of  the 
nitrogen  contained  in  them — and,  conse- 
quently, it  is  impossible  to  frame  a  table 
of  equivalents  for  manures." 


ON  THE  DISPOSAL  OF  THE  FAT  PIGS. 

5131.  We  left  the  young  pigs  at  their 
weaning  state  in  (2801,)  and  mention- 
ed the  probable  number  that  might  be 
disposed  of  every  year  from  two  brood 
sows,  after  supj)lying  the  farmhouse  with 
pork  and  ham,  (28G6.)  At  whatever  age 
the  pigs  are  disposed  of,  (2865.)  and  what- 
ever number  of  brood  sows  are  kept,  (2867,) 
the  young  pigs  when  weaned  are  put  into 
the  court  7«,  Plate  II.,  and  supporteil  until 
the  milk  of  the  sow  has  dried  up,  and  also 
sufficient  food  is  ready  for  them  in  the 
grass  fields. 

5132.  Xewly  weaned  pigs  ought  to  re- 
ceive nourishing  diet;  and  if  weaned  early 
in  the  season,  the  larger  proportion  of  it 
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should  be  warm,  until  tlie  mild  weather  ar- 
rive, when  cold  food  will  suffice,  although 
it  should  be  cooked  as  long  as  they 
are  confined  in  the  court.  To  prevent 
indigestion  arising  from  excessive  action 
of  the  acid  secretions  of  the  stomach, 
which  young  pigs  are  liable  to,  salt 
should  always  be  put  into  their  troughs 
with  the  food.  The  court  should  be  well 
provided  with  litter  under  the  shed, 
and  the  courtyard  cleared  of  the  dung 
every  day.  A  trough  of  clean  water 
should  be  placed  in  the  court  for  them  to 
drink  out  of,  besides  the  troughs  required 
for  the  wash  they  may  receive  from  the 
house.  Should  one  litter  be  weaned  be- 
fore another  has  left  the  court,  both  may 
be  placed  together  in  the  court;  and,  botli 
being  fed  at  the  same  time  in  troughs 
placed  at  opposite  sides  of  the  court,  each 
herd  will  keep  by  themselves — provided 
both  get  plenty  of  food,  which  they  ought 
to  receive  as  long  as  they  remain  in  the 
court.  For  fear,  or  in  case  of  quarrelling, 
the  younger  litter  may  be  placed  in  one  of 
the  brood  sties  l\  Plate  II.,  as  it  is  not 
likely  that  both  will  be  occupied  at  the 
same  time  by  the  brood  sows.  Failing 
these,  the  younger  litter  may  be  put  into 
the  ieeding  sties  a'  ;  and  should  all  these 
be  also  occupied,  which  is  improbable, 
they  can  be  put  into  an  empty  hammel 
M  or  N,  or  even  into  the  out-house^'. 

5133.  Whenever  green  food  becomes 
abundant  on  the  farm,  in  the  beginning  of 
June,  the  elder  of  the  young  pigs  should 
have  a  ring  put  into  their  n<ises,  (2869,)  to 
prevent  them  digging  in  the  ground,  and 
turned  out  during  the  day  in  a  grass  field 
— giving  them  some  food  before  they  go, 
and  after  they  return  home  in  the  after- 
noon. On  being  driven  a  few  times  to  a 
grass  field,  and  herded  for  a  few  days  at 
first,  and  not  annoyed  by  dogs,  they  will 
willingly  go  to  it  in  the  morning  and  re- 
main all  day  grazing,  but  will  desire  to 
return  home  early  in  the  afternoon,  as  pigs 
love  to  retire  early  to  their  litter,  even  in 
the  longest  and  hottest  days  of  summer. 
Notwithstanding  their  early  retirement  to 
bed,  pigs  are  not  astir  so  early  in  the 
morning  as  poultry. 

5134.  It  is  the  practice  in  some  places 
to  confine  the  young  pigs  constantly  in 
courts  during  all  the  summer,  and  supply 


them  there  regularly  with  food.  They 
will  no  doubt  thrive  under  such  treatment, 
but  not  so  well  as  when  they  are  at  free- 
dom to  go  about  at  all  times  in  the  courts, 
and  to  graze  in  the  fields  ;  nor  is  their 
flesh  so  good — it  will  lack  flavour,  and  the 
fat  be  laid  on  disproportioned  to  the  lean. 
Such  a  breed  of  pigs  as  is  represented  in 
Plate  V.  will  always  be  ready  for  slaugh- 
ter, even  when  allowed  to  go  about  and 
pick  up  what  food  they  can,  assisted  with  a 
little  food  at  morning  and  in  the  afternoon. 
They  are  always  delicate  porklings  at  any 
age,  and  may  be  slaughtered  for  use  at  any 
time  without  the  preparation  of  feeding. 

5135.  Farmers  usually  dispose  of  their 
young  pigs  at  home  :  dealers  coming  round 
to  ])urchase  them,  pay  the  money  and  take 
them  away.  From  5  to  7  stones  are  the 
favourite  weights  for  porkers,  and  ])igs  are 
worth  most  money  at  that  period  in  pro- 
portion to  their  weight.  Some,  however, 
may  prefer  o  drive  them  to  nuirket  to 
dispose  of  them ;  and  in  that  case  they 
must  be  driven  to  it,  or  to  the  nearest  rail- 
way station.  Whether  or  not  you  ever 
send  pigs  to  market,  you  should  be  made 
acquainted  with  the  mode  of  managing 
them  upon  the  road.  It  is  a  common 
opinion  in  the  country,  that  pigs  will 
neither  lead  nor  drive — and  the  opinion  is, 
no  doubt,  founded  on  observation ;  but 
they  may  be  managed  by  an  appeal  to  the 
appetite.  If  the  drover  walk  before  his 
drove,  having  a  small  bag  of  beans  under 
one  arm,  and  drop  a  bean  now  and  then 
upon  the  road,  l)is  eager  charge  will  follow 
him  in  search  of  the  desired  morsel.  An 
old  steady  dog  following  the  drove  will 
easily  prevent  any  straggling  into  fields; 
but  a  young  one,  from  his  eagerness  for 
work,  will  annoy  the  pigs  much  more  than 
assist  the  drover.  In  summer,  pigs,  when 
driven,  should  get  leave  to  drink  at  any 
brook  or  ditch  on  their  way,  or  pluck 
grass  on  the  way-side.  In  the  market- 
field,  pigs  are  retained  in  their  stances  by 
dropping  beans  now  and  then  around  a 
circle  circumscribing  the  drove,  when  they 
will  place  their  heads  outwards  to  pick  up 
the  beans,  and  are  easily  kept  back  by  a 
tap  on  the  nose  with  a  switch.  I  have 
seen  large  lots  of  pigs  managed  in  this 
way  at  the  great  fairs  of  Newcastle-upon- 
Tyne.  It  is  said  by  seamen  that  the  best 
mode  of  shipping  live  pigs  is  to  attempt  to 
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prevent  them  getting  upon  the  gangway, 
when  they  evince  a  determination  to  run 
along  it,  and  in  doing"  so  gain  the  deck. 

5136.  To  judge  of  pigs,  vre  have  only  to 
put  many  of  the  rules  for  judging  of  oxen 
into  practice.  On  looking  at  tlie  pig, 
fig.  438,  we  are  convinced  of  the  nearness 
Fig.  438. 


VIEW  OP  THK  SIDE  OF  A  FAT  PIG. 

•which  the  form  of  a  well-made  fat  pig 
approaches  that  of  a  fat  ox.  The  rectan- 
gular wooden  frame  abed  placed  against 
the  body  of  a  fat  pig  is  nearly  filled  up  in 
the  same  manner  as  is  the  frame  by  that 
of  the  ox  in  fig.  2.96,  the  only  points  of 
difference  being  in  the  hind  quarter,  where 
the  pig  usually  droops  rather  suddenly  to 
the  tail,  as  from  e  to  the  tail,  as  also  the 
hams  fall  in  more  suddenly  to  the  hough, 
as  from  the  tail  to  /,  than  in  the  ox.  On 
looking  at  the  pig  both  from  before  and  be- 
hind, the  carcase  appears  of  a  rounder  form 
than  the  ox,  the  square  frame  on  being 
applied  having  spaces  at  the  angles  more 
80  than  in  figs.  297  and  298.  On  looking 
down  on  the  back  of  a  pig,  as  fig.  299 
does  on  that  of  the  ox,  it  will  be  observed 
that  the  body  carries  its  breadth  fully 
from  the  shoulders  to  the  haunch.  The 
hand  is  of  little  use  in  judging  of  a  pig, 
as  the  skin,  being  generally  thick,  and  al- 
ways tight,  does  not  easily  yield  to  the 
touch;  although  in  a  good  pig  the  skin  and 
fat  yield  on  the  pressure  of  the  fingers,  and 
regain  their  position  by  elasticity  immedi- 
ately on  the  removal  of  the  hand.  The  body 
should  be  well  covered  with  long  hairs  lying 
close  to  the  skin.  The  shoulder,  hooks, 
back,  behind  the  shoulders,  and  the  flanks, 
are  points  which  are  well  filled  up  in  a 
good  pig. 

5137.  Mr  M'Queea  estimated  the  number  of 


live  pig3  in  Great  Britain  in  1836,  at  18,270,000, 
and  the  value  of  one-third  of  them  at  £2  each, 
and  of  the  other  two-thirds  at  10s.  each,  made 
the  sum  of  £18,270,000.*  Of  this  number  a 
large  proportion  belongs  to  Ireland;  and  as  large 
herds  were  no  doubt  sacrificed  there  in  the  year 
of  dearth,  1847,  it  is  questionable  that  the  number 
has  yet  been  regained,  with  the  uncertainty 
attending  the  culture  of  the  potato. 

5138.  The  number  of  pigs  presented  for  sale 
at  Smithfield  in   London,  in   1848  and  1849,  in 
each  month  of  the  year,  was  as  follows: — 
1848.  18J9. 


January, 

February, 

March, 

2435 

1935 
2225 

1185 
1247 
1820 

April, 
May, 

2818 

2581 

1840 
2193 

June, 

2641 

2322 

July, 

2350 

2040 

August, 

September, 

October, 

2443 
3153 
3140 

2200 
231 0 
2085 

November, 

2326 

2116 

December, 

1649 

2139 

29,596 

23,497 

1847,        .      30,125 

The  falling  off  in  the  numbers  between  1847  and 
1849  will  be  observed  to  be  6628,  no  doubt 
owing  to  the  circumstance  I  have  alluded  to 
above. 

5139.  The  number  of  foreign  live  pigs  im- 
ported into  London,duty  free,  in  1848  and  1849, 
in  each  month  of  the  year,  was  as  follows: — 


1848. 

1849. 

January, 

1 

February, 

4 

March, 

April, 

19 

May, 

9 

June, 

2 

July, 

104 

August, 

20 

302 

Sejitember, 

55 

290 

October, 

116 

^43 

November, 

409 

December, 

8 

128 

199 


1511 


1847,        .  448t 

It  will  be  observed  that  the  trade  in  foreign  live 
pigs  into  London  is  very  trifling,  though  an  in- 
creasing one. 

5140.  The  number  of  lire  foreign  pigs  im- 
ported, duty  free,  into  all  the  ports  of  the  king- 
dom in  1847,  1848,  and  1849,  was  as  follows:— 

1847,     ....         1242 

184<J 2119 

1849,     ....        2653  J 
Even  for  the  whole  kingdom  the  trade  is  a  tri- 
vial one,  but  it  indicates  an  annual  increase. 


*  M'Q,ueen's  Statistics  of  the  British  Empire,  p.  23. 
t  Bell's  Weekly  Messenger,  January  1849  and  1850. 
+  Parliamentary  Return,  February  1849  and  1850. 
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5141.  Indigestion. — Should  indigestion  appear 
in  the  young  pigs  when  confiaed  in  the  court, 
from  the  cause  indicated  in  (5132),  after  salt 
had  been  used,  the  following  drench  should  be 
given  to  each  pig:— carbonate  of  magnesia,  1  oz., 
tincture  of  rhubarb,  2  drams,  tincture  of  opium, 
i  dram,  warm  water,  12  oz.  This  is  sufficient  for 
8  doses,  which  ought  to  be  administered  to  an 
empty  stomach. 

6142.  Every  one  has  observed  that  the  tails 
of  young  pigs  are  always  curled,  but  very  few 
know  that  the  curl  is  always  to  the  right,  and 
▼ery  rarely  to  the  left  side. 

5143.  "  The  skin  varies  in  density  in  different 
breeds  of  swine,"  observes  Mr  Youatt.  "  In 
some  of  the  large  old  breeds  it  is  thick,  coarse, 
tough,  and  almost  as  impenetrable,  in  compari- 
son, as  the  hide  of  the  rhinoceros;  while  in  many 
of  our  smaller  breeds,  and  particularly  in  those 
which  have  a  considerable  admixture  of  Asiatic 
blood,  and  in  the  Chinese  pigs  themselves,  it  is 
soft,  fine,  and  delicate,  and  bears  no  slight  re- 
semblance to  the  skill  of  the  human  being.  It 
is  not  to  be  wondered  at  that  the  structure  so 
delicately  organised  as  the  one  we  have  been 
describing,  should  be  subject  to  disease.  In  the 
hog  it  is  peculiarly  so;  many  of  the  most  serious 
maladies  to  which  he  is  subject  have  their  seat 
in  the  skin." 

5144.  Mange. — "  This  cutaneous  affection," 
observes  Mr  Youatt,  "  which  was  formerly  attri- 
buted to  want  of  cleanliness,  or  to  some  peculiar 
state  of  the  blood,  is  now  generally  admitted  to 
arise  from  the  presence  of  certain  minute  in- 
sects, termed  Acari.  It  is  identical  with  the 
scab  in  sheep  (1071,)  and  the  itch  in  the  human 
being."  The  hog  does  not  appear  to  suffer 
much  from  the  mange;  the  pustules  are  usually 
chiefly  developed  under  the  arm-pits,  and  on  the 
interior  of  the  thighs,  and  from  being  simply  red 
spots  at  first,  rub  into  large  blotchy  sores. 
Where  the  mange  is  recent,  a  tolerably  strong 
decoction  of  tobacco  or  digitalis  will  often  prove 
an  efficacious  wash  for  the  diseased  parts,  or  a 
solution  of  corrosive  sublimate;  but  if  the  erup- 
tion is  of  long  standing,  an  ointment  of  sulphur 
and  mercurial  ointment,  in  the  proportion  of 
1  oz.  of  sulphur  to  1  drachm  of  mercurial  oint- 
ment, carefully  and  thoroughly  rubbed  into  the 
skin,  must  be  resorted  to." 

5145.  Ileasles.  —  This  is  rather  a  subcuta- 
neous than  an  actual  disease  of  the  skin,  con- 
sisting in  a  multitude  of  small  watery  pustules, 
developed  between  the  fat  and  the  skin.  Its 
appearance  is  of  reddish  patches  somewhat 
raised  above  the  skin,  on  the  groin,  the  arm- 
pits, and  the  inside  of  the  thighs  first,  and  sub- 
sequently on  all  parts  of  the  body,  and  is  seldom 
fatal.  Flour  of  brimstone  put  into  apples  out 
of  which  the  cores  have  been  scooped,  given  to 
pigs  every  day  to  the  number  of  five  or  six,  after 
having  fasted  for  three  days,  and  continued  for 
five  or  six  days,  is  very  likely  to  become  bene- 


ficial, according  to  Mr  Youatt's  opinion.  He 
says  that  measles  "  sadly  injures  the  quality  of 
the  meat,  rendering  it  insipid,  flabby,  pale,  and 
indisposed  to  take  the  salt.  We  should  say  that 
the  flesh  of  measly  pigs  is  positively  unwhole- 
some, although  perhaps  there  are  no  cases  on 
record  in  which  it  is  proved  that  bad  effects 
have  resulted  from  the  use  of  it."  * 

5146.  Dr  Taylor  remarks  "that  the  flesh  of 
animals  over  driven,  as  well  as  newly  killed  meat 
in  general,  is  liable  to  produce  violent  gastric 
irritation,  and  even  cholera."  t 


ON  THE  MANAGEMENT  OP  FOWLS. 

5147.  We  left  all  the  young  broods 
of  the  domesticated  fowls  after  they  were 
hatched,  from  (2880)  to  (2932,)  to  be 
cared  for  in  the  progress  of  their  growth 
in  summer.  I  have  still  a  few  observa- 
tions to  make  on  their  management  after 
the  hatching  season,  and  on  the  treatment 
of  eggs. 

5148.  He7is. — The  practice  is  that  the 
hatchingofthecommon fowl  shall notextend 
beyond  the  end  of  August  or  beginning  of 
September,  andshouldnotbecarried  beyond 
that  period,  unless  more  than  ordinary  care 
be  bestowed  on  the  rearing  of  the  broods. 
The  chickens  tlien  liatched  will  be  in  excel- 
lent condition  f(jr  Christmas  and  New  Year, 
and  be  valuable  in  a  pecuniary  point  of 
view,  should  the  farmer  choose  to  avail 
himself  of  such  a  market.  But  for  the 
farmer's  o^vu  use,  and  the  presentation  of 
a  delicacy  at  his  own  table,  beyond  the 
power  of  most  to  have,  the  hatching  may  be 
continued  until  the  coldest  weather  of 
winter  arrives.  This  I  have  already 
alluded  to  in  (1617.)  The  natural  hatch- 
ing of  fowls  proceeds  most  successfully  in 
spring  and  early  autumn,  tliere  being  a 
cessation  in  the  warm  months  of  June  and 
July.  It  would  be  well  to  attend  to  this 
hint  from  nature,  though  of  course  it  is 
quite  possible  to  continue  the  hatching  in 
the  warmest  months,  by  preparing  cool 
retreats  for  the  broods. 

5149.  Notwithstanding  all  the  care 
bestowed  on  fowls,  the  hen  will  make  her 
own  nest  and  bring  out  broods  in  the  corn 
fields,  at  the  root  of  hedges  and  under  the 
cover  of  shrubs.     After  being  missed  for 
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a  time,  the  hen  will  return  to  the  home- 
stead with  a  fine  healthy  hrood,  all  alike 
in  size  and  colour,  to  establish  her  right 
for  subsistence  both  for  herself  and  nume- 
rous progeny ;  and  joyous  is  the  welcome 
she  receives  on  her  return  home  with  her 
treasure.  When  such  a  brood  is  brought 
forth,  as  long  as  there  is  j)lenty  of  food  for 
them  in  the  fields,  the  hen  will  rear  them 
there  in  preference  to  bringing  them 
home,  an(l  when  they  do  return,  the 
chickens  will  be  strong  and  well  fledged. 
But  wlien  the  hatching  has  been  late,  and 
the  food  is  comparatively  scarce,  the  re- 
turn of  the  brood  will  be  early,  and  the 
demands  for  attention  to  their  wants 
the  more  clamorous. 

5150.  All  fowls  that  venture  to  hatch 
their  broods  in  the  fields  are  liable  to 
be  destroyed  by  vermin,  and  many  an 
anxious  mother-hen,  after  feeding  her 
brood  for  some  time,  has  been  destroyed 
with  all  her  young  ones,  by  the  ruthless 
fox.  But  as  far  as  concerns  myself,  so 
high  do  I  value  liberty  to  fowls,  on 
the  score  of  health,  and  strength  of  body, 
and  flavour  of  flesh,  that  the  occasional  loss 
of  a  hen  and  her  brood  would  not  induce 
me  to  deprive  fowls  of  their  liberty. 

5151.  Many  cruel  experiments  are 
exercised  by  coimtry  people  to  prevent 
hens  clucking,  when  they  do  not  wish  them 
to  sit  on  and  hatch  eggs,  such  as  dipping 
them  in  water  for  a  few  seconds,  pulling 
feathers  from  a  particular  part  of  their 
body,  and  such  like  barbarities — all  alike 
ineffectual  ;  at  least,  I  never  heard  of  a 
single  instance  of  their  success.  The  only 
effectual  plan  I  know,  without  giving 
bodily  pain  to  the  animal,  is  to  place  them 
in  darkness,  and  there  deprive  them  of  foo'd 
and  water  for  two  days  and  two  nights, 
and,  in  obstinate  cases,  for  the  third  day. 
The  simplest  means  of  accomplishing  this 
is  to  procure  a  number  of  light-made  tubs, 
each  just  large  enough  to  hold  one  hen 
within  it  when  standing  on  her  feet,  with 
its  top  and  sides  pierced  with  holes  to  let 
in  air,  but  to  exclude  bright  light,  which  is 
done  by  giving  the  holes  such  an  inclination 
as  to  prevent  them  being  directly  seen 
through.  Such  a  tub,  placed  mouth  down- 
ward over  a  single  hen,  in  a  quiet  out-house, 
not  in  the  hen-house,  for  the  time  specified, 
will  remove  the  desire  to  sit.  A  not  uncom- 


mon practice  is  to  whelm  a  large  tub 
over  more  than  one  hen,  with  its  mouth 
raised  at  one  side  a  little  fn>m  the  ground, 
which  allows  as  much  light  to  enter  the 
tub  as  to  let  the  hens  see  to  fight  with  each 
other,  when  their  scalps  are  often  bared  to 
the  bone,  and  one  of  them  probably  pecked 
and  trampled  to  death.  Some  writers  re- 
commend the  hens  to  be  indulged  in  their 
desire  for  hatching,  but  as  most  laying 
hens  have  a  desire  to  sit  when  the  ovarium 
for  the  time  has  been  emptied  of  its  con- 
tents, the  number  of  broods  would  be 
increased  beyond  the  powers  of  the  house- 
hold to  superintend  with  the  requisite  care, 
were  this  desire  generally  gratified. 

5152.  A  hen  will  lay  eggs  when  she  is 
tending  her  brood,  and  if  she  has  chosen 
a  nest  for  herself,  she  will  leave  the  brood 
when  the  desire  for  sitting  overtakes  her. 
But  if  her  roost  be  known,  and  the  eggs 
regularly  removed,  the  desire  for  sitting 
will  still  come  upon  her,  at  the  appointed 
time  ;  and  then  she  must  be  treated  as  just 
directed,  to  remove  the  desire. 

5153.  Autumn  is  the  season  for  select- 
ing the  hens  for  laying  eggs  in  winter; 
and  thev  ought  to  be  young,  but  of  dif- 
ferent ages,  that  a  succession  in  the  laying 
may  be  maintained.  Hens  readily  take 
to  the  nests  made  for  them  at  this  season, 
evincing  no  desire  to  betake  themselves 
to  the  fields. 

5154.  Autumn  is  the  season  of  moult- 
ing foi  fowls.  The  only  care  they  require, 
in  this  periodic  visitation,  is  to  keep  them 
warm  at  night.  The  nights  of  September 
become  chilly. 

5\55.£</ps. — Hens  begin  to  lay  about  the 
beginning  of  March,  and  continue  to  the 
beginning  of  October.  They  do  not  lay 
every  day,  that  is,  every  24  hours,  some 
laying  every  other  day,  and  some  missing 
one  day  in  three.  They  lay  about  two 
dozen  of  eggs  at  one  period,  then  cease 
for  two  or  three  weeks,  and  again  lay 
other  two  dozen,  and  so  on  for  the  num- 
ber of  months  mentioned.  Of  all  these 
months,  they  lay  most  constantly  in 
March  and  April.  After  each  period  of 
laying  they  are  inclined  to  sit. 

5156.  One  of  the  daily  duties  of  the 
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hen-wife,  in  summer  and  autumn,  is  to 
collect  the  eggs.  Whenever  a  hen  is  ob- 
served to  indicate  a  desire  to  lay,  a  nest 
should  be  provided  her  in  a  quiet  and 
convenient  place;  and  if  direct^  to  it  at 
the  commencement  of  her  laying,  she  will 
continue  to  frequent  it  ever  after,  if  un- 
disturbed. But  a  nest  is  not  required  for 
every  laying  hen,  as  several  will  lay  in 
succession  in  the  same  nest,  some  hens 
laying  earlier  in  the  day  than  others ;  and 
so  tenacious  are  they  of  their  right  to  parti- 
cular nests,  that  two  will  not  unfrequently 
occupy  the  same  nest  at  the  same  time. 

5157.  Every  place  is  not  equally  suit- 
able for  a  hen's  nest.  In  other  places 
than  the  hen-house,  hens  are  not  fond  of 
laying  their  eggs  on  a  level  with  the 
ground  ;  though  a  quiet  corner  in  a  shed, 
under  shelter,  is  not  unfrequently  selected 
by  themselves  for  the  purpose.  But  they 
prefer  to  lay  elevated  above  the  ground, 
such  as  in  the  mangers  of  stables,  in  a 
trough  of  a  shed  or  hammel,  in  the  straw- 
barn  on  the  top  of  a  mow  of  straw,  in  a 
stack  of  straw  in  the  stack-yard,  on  a 
compost  dung-hill,  or  upon  the  top  of  the 
wall  of  a  stable,  byre,  or  outhouse,  under 
the  roof.  When  nests  are  made  in  such 
places  as  hens  would  themselves  prefer, 
they  are  much  more  likely  to  be  frequented 
by  them  than  when  a  determination 
is  taken  to  make  nests  for  them.  One 
reason,  perhaps,  for  their  preference  to 
the  manger  of  the  w'ork-horse  stable  is, 
that,  in  picking  up  the  grains  of  corn,  left 
there  by  the  horses  while  the  latter  are  at 
work  in  the  field,  the  manger  affords  the 
most  convenient  place  when  the  pressure 
for  laying  overtakes  them. 

5158,  The  hen-wife  should  visit  every 
nest,  and  collect  the  eggs  every  day ;  and 
the  time  for  collecting  the  largest  number 
of  eggs,  and  disturbing  the  poultry  the 
least,  is  in  the  afternoon  between  2  and  3 
o'clock,  before  the  birds  begin  to  retire  to 
roost.  A  nest-egg  should  be  left  in  every 
nest,  as  it  is  an  established  fact,  that  hens 
prefer  to  lay  in  nests  containing  eggs  to 
those  which  are  empty — not  because  liens 
will  sit  the  earlier  or  closer  for  that.  Eggs 
are  most  conveniently  collected  in  small 
hand-baskets,  and   a   short   light   ladder 


will  afford  easy  access  to  nests  situated 
above  reach  from  tlie  ground.  Nine  eggs 
weigh  about  a  pound. 

515.9.  Neither  dogs  nor  children  should 
be  allowed  to  run  after  laying  hens,  as 
the  chasing  and  fright  make  them  part 
with  their  eggs  before  they  are  provided 
with  the  shell.  Guinea-fowls  are  inces- 
sant chasers  of  hens.  Eggs  may  be  laid 
by  fowls,  portions  of  which  are  devoid  of 
the  shell;  and  if  such  be  derived  from  a- 
breed  which  you  desire  to  preserve,  the 
only  way  of  rendering  such  an  egg  prolific 
is  to  cover  the  part  wanting  the  shell  with 
paper  and  gum,  or  with  a  paste  of  stucco. 

5160.  The  Rev.  Mr  Dixon  has  these 
true  remarks  on  the  form  of  the  eggs  laid 
by  the  same  hen.  "  To  every  hen,"  he 
observes,  "  belongs  an  individual  pecu- 
liarity in  the  form,  colour,  and  size  of  the 
eggs  she  lays,  which  never  changes  during 
her  whole  lifetime,  so  long  as  she  remains 
in  health,  and  which  is  as  well  known 
to  those  who  are  in  the  habit  of  taking 
her  produce  as  the  handwriting  of  their 
nearest  acquaintance.  Some  hens  lay 
smooth  cream-coloured  eggs,  others  rough, 
chalky,  granulated  ones.  There  is  the 
buff,  the  snow-white,  the  spherical,  the 
oval,  the  pear-shaped,  and  the  emphati- 
cally egg-shaped  egg.  A  farmer's  wife 
who  interests  herself  in  the  matter,  will 
tell  you  with  precision,  in  looking  over 
her  stores,  '  this  egg  was  laid  by  such  a 
hen' — a  favourite  perhaps — 'this  by  such 
another;'  and  it  would  be  possible  that  she 
could  go  on  so  tliroughout  the  whole  flock 
of  poultry.  Of  course,  the  greater  the 
number  kept,  the  greater  becomes  the  diffi- 
culty in  learning  the  precise  marks  of  each. 
From  a  basket  of  thirty  eggs,  gathered  in 
a  farmyard  as  they  came  to  hand,  eleven, 
laid  by  one  or  two  hens  whose  race  we 
were  desirous  to  continue,  were  selected 
in  about  two  minutes  by  the  friend  who 
supplied  us  with  them.  If  four  dozen  eggs, 
laid  by  no  more  than  four  different  hens, 
were  put  at  random  on  a  table,  the  chances 
are  that  it  would  be  as  easy  to  sort  them 
as  the  four  suits  in  a  pack  of  cards."  * 

5161.  Whether  eggs  are  used  at  home 
or  disposed  of  to  the  egg-merchant,  they 
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sbould  be  treated  so  as  to  be  kept  in  a 
fresh  state  for  some  time.  Tins  end  is 
attained  by  preventing  the  air  penetrating 
the  pores  of  the  shell,  and  the  yolk  com- 
ing into  contact  with  the  shell.  There  is 
just  one  way  of  preventing  the  air  enter- 
ing the  pores  of  the  shell,  which  is  of 
smearing  it,  while  still  warm,  with  butter 
or  melted  suet.  This  is  not  the  general 
mode  of  treating  eggs  in  farm-houses, 
whether  intended  for  use  at  home  or  for 
sale — they  being  kept  in  promiscuous  heaps, 
and  in  the  state  as  taken  from  the  nests.  The 
only  means  of  preventing  the  adherence 
of  tiie  yolk  to  the  shell,  is  that  of  chang- 
ing the  position  of  the  egg  every  day,  from 
one  side  or  end  to  the  other.  If  used  on 
the  day  they  are  laid,  no  particular  care 
need  be  used  with  eggs.  When  all  trouble 
is  desired  to  be  avoided  with  eggs,  they 
are  sold  to  the  dealers  every  week, 
who  go  about  the  country  with  panniers 
or  boxes,  and  purchase,  pack,  and  take 
them  to  the  exporters  in  the  nearest  sea- 
port town.  The  price  thus  received  in 
summer  is  very  low,  not  exceeding  per- 
haps 4d.  per  dozen — a  price  unremnne- 
rative  for  the  trouble  bestowed  on  the 
fowls.  At  the  most  abundant  season,  eggs 
are  never  below  7d.  per  dozen  in  Edin- 
burgh ;  and  in  winter,  at  Christmas,  when 
the  confectioners  use  large  numbers,  they 
are  as  high  as  from  14d.  to  i8d.  per  dozen. 

5162.  When  eggs  are  desired  to  be  sent 
to  a  distance  for  the  purpose  of  being 
hatched,  the}'  should  not  be  smeared,  and 
should  be  packed  on  end  inhard-woodsaw- 
dust — not  in  fir  saw-dust,  because  of  its 
smell  of  turpentine — -or  in  bran,  in  small 
boxes  or  casks,  such  as  oyster  barrels,  which 
should  be  as  little  agitated  as  possible. 

5163.  To  render  eggs  a  remunerative 
item  of  farm  economy,  they  should  be  pre- 
served fresh,  until  the  scarce  season  ar- 
rives, when  they  realise  a  fair  price,  such 
as  8d.  the  dozen.  It  is  easy  to  preserve 
eggs  in  summer,  by  first  smearing  them, 
while  still  warm,  with  butter  or  melted 
suet,  and  then  packing  them  on  the  small 
end  in  barrels  in  salt,  oats,  or  melted  suet. 
Salt  will  impart  a  salt  taste  to  eggs,  if 
fresh  ones,  unsmeared  with  butter,  are 
packed  in  it ;  but  certainly  not  if  first 
smeared  with  butter  or  suet.  Oats  form  a 
good  packing,  and  maybe  afterwards  used 


by  the  fowls.  Suet,  to  be  used  in  this  way, 
ought  to  be  quite  fresh,  and  rendered  pure 
by  melting  on  a  slow  fire,  which  has  the 
effect  of  separating  it  from  any  muscular 
or  tendonous  matter  associated  with  it. 
After  packing  the  eggs  on  end  in  the  vessel 
destined  to  contain  them — as  a  barrel 
or  jar — the  melte<l  suet,  in  a  warm,  not  hot 
state,  is  poured  over  them,  and  which 
is  removed  from  the  vessel,  and  used  for 
domestic  purposes,  as  the  eggs  are  taken 
out.  Eggs  preserved  in  either  of  these 
methods  I  have  found  fresh  for  some 
months,  even  so  as  to  contain  the  milk  in 
them — which  is  the  popular  criterion  of  a 
fresh  egg,  but  is  not  so,  since  an  egg  may 
contain  it  which  cannot  be  fresh  or  new 
laid.  Lime  water  is  used  to  preserve  egg», 
and  answers  the  purpose;  but  any  dry 
material  is  more  agreeable  than  a  wet 
one.  In  truth,  any  substance  that  will  pre- 
vent the  air  entering  the  pores  of  the  shell, 
together  with  any  means  that  will  pre- 
vent the  yolk  adhering  to  the  shell,  will 
preserve  them  in  a  sweet  state  for  a  con- 
siderable time. 

5164.  Turkeys. — Although  the  turkey 
hen  is  a  watchful  mother,  the  brood  will 
require  daily  tending  from  cold  blasts  and 
heavy  showers,  until  they  are  robust 
enough  to  withstand  the  weather,  which 
may  be  in  five  or  six  weeks.  When  the 
disposition  to  lay  overtakes  her,  the  hen 
slips  away  from  her  poults  and  forms  a 
rude  nest  under  a  bank,  or  among  weeds; 
and  although  the  egg  be  removed  every 
time  she  lavs  it,  she  will  continue  to  lay 
in  the  same  nest  until  the  contents  of  her 
ovarium  are  exhausted,  (2906,)  not  heed- 
ing whether  or  not  a  nest  egg  is  left  in  her 
nest.  Turkey  eggs  are  justly  regarded  as 
a  delicacy. 

5165.  The  turkey  should  not  be  allowed 
to  sit  to  bring  out  a  second  brood,  as  the 
birds  will  be  too  i;ite  to  be  of  use  the  same 
season  ;  and  in  winter  the  cold  will  be  apt 
to  dwarf  their  growth,  whatever  may  be 
the  care  bestowed  on  their  protection. 

5166.  Geese. — Goslings  are  easily  injur- 
ed with  hailstones  and  heavy  rains,  until 
they  are  five  or  six  weeks  old,  and  ought 
to  be  looked  after  and  placed  in  shelter 
until  the  storm  subsides.  A  later  brood 
of  geese  may  easily  be  brought  up  through 
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the  winter,  and  will  become  fine  large 
birds  by  the  Michaelmas  of  next  year. 
The  goose  egg  is  seldom  eaten,  being 
strong  tasted. 

5167.  Ducks. — Ducks  are  great  layers, 
dropping  an  egg  almost  every  day.  They 
commence  at  the  beginning  of  April,  and 
cease  in  July.  They  are  very  careless 
layers,  leaving  their  eggs  wherever  they 
seek  their  food ;  and  these,  on  being  dis- 
covered by  the  pigs,  are  champed  up  as 
the  most  delicate  morsels  that  fall  in  their 
way.  To  secure  the  eggs  of  ducks,  the 
birds  should  be  examined  before  being 
let  out  in  the  morning ;  and  those  indi- 
cating hard  with  egg  confined  in  the 
house  till  they  have  laid,  and  afterwards 
set  at  large.  They  are  easily  examined 
by  suspending  them  in  the  left  hand  by 
the  wings,  and  simply  applying  the  points 
of  the  fingers  of  the  right  hand  a  little 
under  the  tail.  Ducks  should  be  hatched 
neither  too  early  nor  too  late,  as  they  can- 
not withstand  cold  when  young.  Many 
people  enjoy  the  flavour  of  a  new-laid 
duck  egg.  They  are  used  in  cookery  as 
freely  as  hen  eggs. 

.5108.  Pigeons. — The  dove-cot  should 
be  examined  as  frequently,  all  summer 
and  autumn,  as  probability  implies  that 
young  pigeons  are  to  be  obtained.  Young 
pigeons  grow  so  rapidly  in  warm  weather 
that,  unless  the  time  is  considerately 
marked  when  any  particular  pair  will  be 
ready  to  be  taken,  they  may  have  be- 
come sufficiently  fledged  and  taken  flight. 

5169.  The  pigeons  should  be  regularly 
fed  with  the  poultry,  and,  over  and  above 
they  will  go  to  the  fields  in  search  for  a 
variety  of  food,  such  as  all  the  species  of 
grains,  turnip  seeds,  and  seed  wheat,  and 
upon  the  stubbles  in  autumn. 

5170.  "The  eggs  of  all  birds,"  says  Dr  Thomson, 
"  so  far  as  they  have  been  examined,have  a  striking 
resemblance  to  each  other.  They  consist  of  four 
parts,—  the  shell,  which  is  white  in  the  eggs  of 
the  common  fowl  and  of  many  other  kinds,  but 
is  often  coloured  or  spotted  of  various  colours, 
so  as  to  give  it  a  beautiful  appearance;  the  mem- 
brana  pataniinis,  a  thin  transparent  pellicle,  im- 
mediately within  the  shell — at  the  great  end  of 
the  egg  this  membrane  is  detached  from  the  shell, 
leaving  a  certain  distance  between  them,  which 
is  filled  with  air  ;  the  white  or  albumen,  a  glairy 
liquid,  consisting  of  albumen  dissolved  in  water, 


and  contained,  like  the  vitreous  humour  of  the 
eye,  in  an  extremely  thin  membrane,  divided 
into  cells  ;•  the  yolk,  a  thick  and  almost  solid 
yellow  matter, enclosed  in  a  peculiar  membrane; 
this  membrane, by  two  ligaments,  called  chalarce, 
is  tied  to  the  membrane  of  the  albumen,  and  thus 
the  yolk  is  kept  in  the  centre  of  the  egg." 

5171.  The  constitution  of  these  various  parts 
is  as  follows,  as  appears  from  an  analysis  of  Dr 
Prout.    The  ghell  of  the  common  fowl  consists  of — 


97. 


Carbonate  of  lime,  with  a  little  of  carbonate  of\ 

magnesia,        .  .  .  .  .  / 

Phosphate  of  lime  and  magnesia,         .  .  1. 

Animal  matter,  .....  2. 


100. 


5172.  The  niembrana,  according  to  Hatchett, 
consists  of  coagulated  albumen. 

5173.  The  white  or  albumen  coagulates  into  a 
firm  white  solid, when  heated  to  159°  Fahrenheit; 
and  when  evaporated  to  dryness,  leaves  about 
14  per  cent  of  albumen.  Dr  Bostock  has  shown 
that  it  contains  also  a  little  mucus.  The  consti- 
tution of  the  white,  according  to  him,  is— 

Water,       ...        80. 
Albumen,  .  .        15.5 

Mucu«,       .  .  .  4.5 


Dr  Prout  obtained,  by  combustion,  the  following 
fixed  constituents  in  1000  grains  of  the  white  of 
egg,  from  three  different  eggs  : — 


Sulphuric  acid,        .  .        0.29 

Pliosphoric  acid,     .  .        0.45 

Chlorine,     .  .  .        0.94 

Potash,  soda,  and  carbonates")   „  „„ 

of  potash  and  soda,        .     j 
Lime,  magnesia,  and  the  car-  S 
bonates  of  lime  and  mag-  >  0.30 
nesia,      .  .  .    } 


0.15  0.18  grains. 

0.46  0.48     . . 

0.93  0.87     .. 

2.93  2.72     . . 


0.25        0.32 


4.90 


M.  Mulder  has  proved  that  the  sulphur  and 
phosphorus  are  in  the  state  of  sulphur  and  phos- 
phorus, and  not  in  that  of  acid  ;  and  this  was  to 
have  been  expected,  from  the  well-known 
alkaline  reaction  of  the  white  of  an  egg. 

5174.  Dr  Prout's  analysis  of  the  yolk  of  an  egg 
which  was  hard  boiled  in  distilled  water, 
and  weighed  316.5  grains,  gave  these  results  : — 


Water, 
Albumen, 
Yellow  oU, 


170.2  grains,  or  53.78  per  cent. 
55.3         ..         17.47     .. 
91.0        ..        28.75     .. 


According  to  Plauche,  1000  parts  of  yolk  of  egg 
furnish,  at  an  average,  180  parts  of  oil.  This  oil 
consists  of  stearin  1 0,  and  of  elain  90  parts  ;  the 
stearin  is  white  and  solid,  and  does  not  stain 
paper  like  oil.  He  found  this  stearin  and  the 
fat  of  fowls  to  agree  very  nearly.  Tlie  elain 
possesses  the  character  of  a  fixed  oil.  Chevreul 
found  two  colouring  matters  in  the  yolk,  the  one 
red  and  the  other  yellow.  Lecanu,  besides  the 
stearin  and  elain,  extracted  from  the  yolk  a 
crystalline  matter,  which  melted  at  293°  Fahren- 
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heit,  and  which  he  considered  r.s  of  the  same 
nature  with  cholesterin  from  the  brain.  Dr 
Prout  determined  the  quantity  of  fixed  constitu- 
ents in  100  grains  of  the  yolk,  by  incineration,  in 
three  different  eggs,  thus  : — 

SuJphuric  acid,        .  .        0.21        0.06        0  19  grains. 

Phosplioric  acid,     .  .        3.5fi        .S.SO        4.00     .. 

Clilorine,     .  .  .         0.39        0.28        0.44     .. 


Potash,  soda,  .ind  the  car- >  ^^^        „27        0.51     .. 
bonatesofpolashandsi^a,  f 
he^ 
nd  [■ 


Linio,    maguesiii,    and    the'k 
carbonates    of    lUue    and  )■  0.C8        0.61        0.(1 


5.34 


5175.  When  we  compare  the  fixed  consti- 
tuents of  the  white  and  yolk,  we  cannot  avoid 
being  struck  with  the  difference.  The  white 
contains  a  much  greater  quantity  of  fi\ed  al- 
kalis than  of  any  other  fixed  constituent ;  while 
in  the  m>lk  the  most  abundant  constituent  is 
phosphoric  acid,  which  amounts  to  from  3.5  to  4 
grains  ;  or,  if  we  suppose  it  to  exist  as  phos- 
phorus, it  varies  in  different  yolks  from  1.55  to 
1.77  grains. 

5176.  The  specific  gravity  of  a  new-laid  egg 
varies  from  1.080  to  1.090  ;  an  egg,  therefore,  is 
heavier  than  sea-water,  the  specific  gravity  of 
which  is  1.030.  When  kept,  eggs  rapidly  lose 
weight,  and  become  specifically  lighter  than 
water,  this  is  owing  to  the  diminution  of  bulk 
Id  the  contents  of  the  egg  ;  the  consequence  of 
which  is,  that  a  portion  ot  the  inside  of  the  egg 
comes  to  be  filled  with  air.  Dr  Prout  kept  an 
egg  two  years,  and  found  that  it  lost  weisiht 
daily,  at  an  average  rate  of  0.744  grains.  The 
original  weight  was  907.5  grains,  aud  after  two 
years'  exposure  to  the  atmosphere,  it  weighed 
only  363.2  grains.  The  total  loss  amounted  to 
544.3  grains,  or  con.«iderably  more  than  half  the 
original  weight.  Tlie  loss  in  summer  was  some- 
what greater  than  in  winter,  owing,  no  doubt,  to 
the  difference  of  temperature.  When  an  egg  is, 
therefore,  employed  as  a  test  of  the  strength  of 
brine,  the  newer  it  is,  the  stronger  is  the  brine 
that  floats  it. 

5177.  The  relative  weights  of  shell  and  mem- 
brane, albumen,  and  yolk,  are  very  different. 
Supposing  the  original  weight  of  the  egg  to  be 
1000  grains,  Dr  Prout  found  the  relative  pro- 
portions, in  10  different  eggs,  to  be  as  follows  : — 
Shell  and  membrane  106.9,  albumen  604.2,  and 
yolk  288.9  grains. 

5178.  When  an  egg  is  boiled  in  water,  it  loses 
weight,  particularly  if  it  be  removed  from  the 
water  when  boiling,  and  be  permitted  to  cool  in 
the  open  air.  The  water  will  be  found  to  con- 
tain a  portion  of  the  saline  constituents  of  the 
egg.  The  loss  of  weight  froni  boiling  is  not  con- 
stant, varying  from  20  to  30  grains,  supposing 
the  original  weight  to  have  been  1000  grains. 
The  quantity  of  saline  matter  obtained  by  eva- 
porating the  distilled  water  in  which  an  egg  was 
boiled,  amounts,  at  an  average,  to  0.32  grains. 


It  is  strongly  alkaline,  and  yields  traces  of  all  the 
fixed  principles  found  to  exist  in  the  egg  ;  but 
the  carbonate  of  lime  is  most  abundant,  and  is 
obtained  by  evaporation  in  the  form  of  white 
powder. 

5179.  The  source  from  whence  is  derived  the 
bones  of  the  chick  while  in  the  egg,  is  still  an 
object  of  research.  At  the  full  term  of  incuba- 
tion important  changes  in  the  constitution  of  the 
egg  are  completed.  "  The  albumen,"  as  Dr 
Thomson  observes,  "  has  disappeared,  or  is  re- 
duced to  a  few  dry  membranes,  together  with 
earthy  matter.  The  yolk  is  considerably  reduced 
in  size,  and  is  taken  into  the  abdomen  of  the  chick, 
while  the  animal  has  attained  a  weight  nearly 
equal  to  the  original  weight  of  the  albumen, 
together  with  that  lost  by  the  yolk,  minus  the 
loss  of  weight  sustained  by  the  egg  during  incu- 
bation. The  alkaline  matters  and  chlorine  have 
diminished  in  quantity,  while  the  earthy  matters 
have  considerably  increased.  .  .  .  During 
the  last  week  of  incubation,  the  yolk  has  lost 
most  of  its  phosphorus,  which  is  found  in  the 
animal  converted  into  phosphoric  acid,  and,  com- 
bined with  lime,  constituting  its  bony  skeleton. 
This  lime  does  not  exist  in  the  recent  egg,  but  is 
derived  from  some  unknown  source  during  the 
process  of  incubation.  Mr  Hatchett  made  the 
curious  remark,  that,  in  the  ova  of  those  tribes 
of  animals  the  embryos  of  which  have  bones, 
there  is  a  portion  of  oily  matter  ;  and  in  those 
ova  whose  embryos  consist  entirely  of  soft  parts, 
there  is  none.  In  what  way  the  oily  matter  con- 
tributes to  the  formation  of  bone  it  is  impossible, 
in  the  present  state  of  our  knowledge,  to  con- 
jecture. Nor  can  any  source  of  the  lime  of  the 
bones  be  pointed  out,  except  the  shell  ;  and  it 
would  be  difficult  to  determine  whether  the 
shell  loses  lime  during  the  process  of  incuba- 
tion." • 

5180.  M.  Raspail,  in  investigating  the  nature 
of  animal  albumen  by  the  microscope,  as  exem- 
plified in  the  white  of  an  egg,  observes,  that 
"  the  albumen  of  the  pullet's  egg  is  composed  of 
an  insoluble  and  regularly-organised  texture, 
which  contains  in  its  cells  a  soluble  substance 
much  more  susceptible  of  alteration  than  the 
texture  is.  Chemists  had  previously  acknow- 
ledged the  existence  of  an  albumen  soluble  in 
water,  and  of  another  which  was  insoluble  ;  but 
had  not  remarked  that  these  two  sorts  of  albu- 
men existed  toi;pther  in  the  white  of  eggs,  and 
they  had  considered  this  substance  as  a  variety 
of  the  insoluble  albumen.  .  .  .  But  the  in- 
soluble substance  of  the  white  of  an  egg  is  ren- 
dered apparent  only  by  degrees,  and  accordingly 
there  is  a  period  when  it  can  scarcely  be  distin- 
guished in  this  respect  from  the  soluble  sub- 
stance, and  this  is  when  the  egg  is  fresh — that  is, 
recently  laid.  Hence,  as  I  have  already  pointed 
out  regarding  the  vegetable  textures,  the  tex- 
tures are  formed  by  the  aggregation  of  the  par- 
ticles of  the  soluble  substance,  or,  in  other  words, 
the  soluble  substance  is  converted  by  solidifica- 
tion into  the  parietes  of  cells.     All  these  circum- 
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stances  establish  a  complete  analogy  bet-ween 
gluten  in  vegetables  and  albumen  in  animals."  * 

6181.  Of  the  nature  of  egg  and  of  seed,  the 
origin  of  animal  and  of  vegetable  individuality, 
and  of  the  natural  analogy  between  them,  M. 
Raspail  thus  expresses  himself:  "The  egg  and 
the  seed  are  cells  detached  from  the  texture  of 
the  mother,  iu  consequence  of  an  influence  of  an 
opposite  kind.  This  iniluence  may  proceed  from 
an  external  body  which  we  call  the  male,  or 
from  an  internal  cause  which  we  altogether  ne- 
glect to  notice.  The  egg  and  the  seed  may  more 
particularly  attract  our  attention,  in  consequence 
of  their  forms  and  dimensions;  but  the  slice  of  a 
polypus,  which  becomes  an  entire  animal,  and 
the  fragment  of  a  potato,  which  produces  a 
complete  plant,  are  sufBcient  to  teach  us  that 
the  generative  faculty  is  preserved  by  the  whole 
organic  system,  and  that  the  whole  organised 
being  is  cumplete  in  any  one  of  its  cells."  + 

5182.  Putrid  eg<js. — "  Dr  Marchal  has  re- 
ported a  case  in  which  four  persons  were  seized 
with  well-marked  symptoms  of  poisoning,  after 
eating  for  their  supper  some  eggs  which  were 
decomposed.  One  man  appeared  to  be  in  a  state 
of  coma,  from  which  it  was  difficult  to  rouse 
him:  his  face  was  livid,  his  lips  blue,  his  eyes 
open  and  fixed,  limbs  flaccid,  and  respiration 
slow.  His  wife,  brother,  and  one  of  his  sons  were 
affected,  although  in  a  less  degree,  with  similar 
symptoms — complaining  of  vertigo,  weight  and 
pain  in  the  head,  pains  in  the  limbs,  and  disin- 
clination to  move.  It  appears  that  the  eggs 
which  had  been  eaten  in  a  pudding  had  a  dis- 
agreeable and  slightly  putrid  smell,  and  the 
whole  of  these  persons  were  taken  ill  soon  after 
the  meal.  The  symptoms  were  not  those  of 
irritation,  but  of  narcotism  :  they  all  recov- 
ered." X 

5183.  Mr  M'Queen  estimates  the  value  of  the 
poultry,  rabbits,  &c.  in  the  kingdom  in  1836  at 
from  £9,000,000  to  £10,000,000.§ 

5184.  The  value  of  the  poultry,  dead  or  alive, 
imported  into  this  country  in  1849  was  L.31,795, 
and  the  duty  paid  on  them  was  L.1771.  The 
duty  from  British  possessions  is  L.2,  12s.  6d.  per 
cent  ad  valorem,  and  L.5,  5s.  from  foreign  coun- 
tries. || 

5185.  The  importation  of  foreign  eggs  into 
the  kingdom  was  as  follows,  in  number — 

1847,  .        .        .        77,485,487 

1848,  .        ,        .        88,097,277 

1849,  .        .        .        97,903,151 

5186.  The  duty  payable  on  the  Import  of 
foreign  eggs  is  lO^d.  on  120  in  number,  and  on 
those  from  the  British  possessions  2|d.*|I 

5187.  In  (2957)  I  mentioned  a  method  of  con- 
verting cock  chickens  into  capons  by  a  simple 


operation.  Since  then  I  have  seen  a  small  prac- 
tical treatise  on  the  art  which  deserves  atten- 
tion, inasmuch  as  by  the  use  of  proper  instru- 
ments, and  appropriate  appliances  for  securing 
the  animal  while  under  the  operation,  the  opera- 
tor may  go  through  tlie  process  of  caponing  by 
himself  with  certainty,  and  with  comparatively 
little  pain  to  the  animal.  The  chicken  is  placed 
with  its  left  side  downwards,  and  secured  iu  that 
position  by  a  strap  confining  the  wings,  and  a 
lever  holding  down  the  legs  a  little  asunder.  An 
incision  is  then  made  iu  the  side  of  the  chicken 
with  a  peculiar  form  of  knife  ;  and  held  open 
by  a  pair  of  blunt  hooks  to  allow  the  testes  to 
be  seen.  These  are  then  removed  from  their  seat, 
one  after  the  other,  by  means  of  a  scoop,  which 
divides  the  membrane  that  covers  them,  and  it  is 
provided  with  a  noose  of  horse  hair,  whose  action, 
operating  as  a  saw,  cuts  asunder  the  ligatures 
which  bind  them  to  the  back-bone.  The  operation 
is  represented  so  certain  that  fifty  chickens  may 
be  caponed  without  killing  more  than  one  or 
two. 

5188.  Chickens  intended  for  capons  may  be 
operated  upon  at  any  age,  though  between 
two  and  three  months  old  is  considered  the  most 
favourable  time.  Old  fowls  seldom  survive  the 
operation.  At  five  or  six  months  old  they  are 
less  liable  to  have  the  testes  burst  in  the  opera- 
tion than  younger  ones,  but  they  are  more  apt 
to  bleed  to  death  than  those  from  two  to  four 
moutlis  old.  They  very  seldom  die  after  the 
operation,  unless  they  have  received  some  inter- 
nal injury,  or  the  flesh  of  the  thigh  has  been  cut 
through.  The  wives  and  daughters  of  the 
poultry  farmers  in  Sussex,  Essex,  and  Herts 
constantly  practice  the  art  of  caponing. 

5189.  Previous  to  the  performance  of  the  ope- 
ration, the  chickens  must  be  kept  entirely  witliout 
food  and  even  water  for  about  thirty-two  hours, 
as  that  time  has  been  ascertained  by  experiment 
to  be  the  best  to  secure  the  greatest  chance  of 
success,  by  causing  the  bowels  to  be  empty,  and 
lessening  the  tendency  to  bleeding. 

5190.  The  efi'ect  upon  a  chicken  beingconverted 
into  a  capon  is,  in  about  a  twelvemonth,  nearly  to 
treble  or  quadruple  the  sizeof  the  bird.  It  has  been 
ascertained  tliat  a  pair  of  capons  of  the  Dorking 
breed  once  reached  the  enormous  weight  of  25 
lbs.,  a  weight  far  superior  to  the  majority  of  tur- 
keys. The  capon  generally  brings  double  or 
treble  the  price  of  common  poultry. 

5191.  The  writer  remarks  that,  "in  regard  to 
the  feeding  of  capons,  we  wish  we  could  say  much 
in  favour  of  the  metropolitan,  or  even  of  many  of 
the  provincial  feeders.  The  fine  large  fowls 
which  are  seen  iu  the  poulterer's  shops  have 
undergone  the  process  of  castration,  and  then 
they  are  placed  in  some  dark  place,  enclosed  in 
coops,  and  crammed  with  barley  or  other  meal, 
formed  into  a  paste  by  means  of  hot  liquor;  and 
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this  mode  of  feeding  is  repeated  several  times  in 
a  day.  The  consequence  of  this  overloaded  crop 
is,  that  the  bird  becomes  indisposed  to  move,  and 
is  half  pit  ti)  >ieep,  and  is  soon  quickly  covered 
with  unwholesome  fat.  The  capon  feeders  are 
very  much  belied  if  they  do  not  go  farther  than 
this  :  tliey  mix  ardent  spirits  with  the  paste  with 
which  the  bircis  are  crammed,  and  that  and  the 
darkened  place  in  which  they  are  confined  dispose 
them  to  be  stupid  and  half  asleep,  and  they  be- 
come literally  bloated  with  fat.  The  process, 
however,  cannot  be  long  continued,  for  fever  must 
of  necessity  ensue,  or  apoplexy  will  carry  off  the 
bird,  or  the  whole  of  the  carcass  will  be  reddened 
and  spoiled  by  the  redundancy  of  blood." 

5192.  In  regard  to  determining  the  sex  of  eggs 
noticed  in  (2883,)  this  writer  says,  *'  As  in  breed- 
ing with  a  special  view  of  making  capons,  male 
chickens  alone  are  required,  those  should  be  se- 
lected to  set  under  hens  which  produce  males — 
namely,  such  as  have  the  sharpest  points.  The 
men  who  were  formerly  employed  in  the  rearing 
of  game  fowls  were  so  expert  in  their  selection  of 
the  male  eggs,  that  we  knew  one  instance  of  a 
breeder  employed  by  a  Mr  Storer  of  Notting- 
ham, who  out  of  13  eggs  would  select  11  from 
which  he  undertook  to  produce  male  birds." 

5193.  "  It  is  rather  singular,"  farther  remarks 
this  writer,"  that  the  emasculation  of  the  young 
gander  has  never  been  tried  in  this  country,  for 
there  is  no  reason  why  as  perfect  a  capon  (if  one 
may  be  allowed  the  expression)  should  not  be 
made  of  a  gander  as  of  a  cock.  It  is  a  practice 
followed  in  some  parts  of  Germany  and  Russia, 
and  in  the  latter  country  particularly  in  the  town 
and  vicinity  of  Larko-Lelo,  we  once  saw  a  flock 
of  goose  capons,  the  lightest  of  which  must  have 
weighed  15  lbs.  at  six  months  old.  The  Rus- 
sians, however,  entertain  a  strong  prejudice 
against  making  capons  even  of  fowls,  on  a  reli- 
gious principle  ;  but  this  is,  like  the  majority  of 
prejudices,  founded  in  ignorance  and  supersti- 
tion."* The  same  may  be  said  of  caponing  the 
male  turkey,  (2958.) 

5194.  Mr  Cantelo's  hydro-incubator  was  ex- 
hibited in  Edinburgh  in  1850,  and  I  observe  that 
it  has  been  improved  in  construction  since  I  men- 
tioned its  operations  in  ^2948.)  The  tray  in 
which  the  eggs  are  hatched  is  now  covered  with 
a  plate  of  glass  instead  of  water-proof  cloth,  and 
immersed  in  water  at  the  temperature  of  10S° 
Fahr.,  and  beside  being  a  safer  receptacle,  it 
affords  the  opportunity  of  noticing  the  process 
of  iucubatiou  from  first  to  last. 


ON  THE  ANIMALS  DESTRrCTIVE  TO 
POULTRV. 

51 95.  The  Fox. — Tlie  common  fox,  ful- 
pes  vulgnrig,  is  the  most  formidable  des- 
troyer of  poultry.   If  undisturbed,  lie  will 


return  to  their  iiaunta  and  carry  off  one 
after  another,  imtil  a  large  number  be 
abducted.  The  season  in  which  he  is  most 
active  in  his  predatory  excursions  is  in 
the  summer,  when  he  has  his  young  cuba 
to  support;  and  he  does  not  confine 
bis  roamings  to  the  shades  of  night,  but 
will  almost  boldly  frequent  the  steadings 
in  the  afternoons  when  the  animals  are  at 
pasture,  and  the  people  at  work.  Just 
before  the  poultry  go  to  roost,  be  frequently 
pays  a  visit  to  the  steading,  and  snatches 
up  a  goose  or  a  turkey,  and  runs  off  with 
it  to  his  earth.  The  abduction  is  so 
quietly  done,  that  the  fowl  may  not  be 
missed  until  next  morning,  unless  it  hap- 
pen to  be  a  particular  bird,  such  as  the 
principal  cock,  oldest  gander,  turkey-cock, 
or  peacock.  Contrary  to  his  practice  with 
lambs,  he  does  not  carry  off  the  young  of 
poultry  if  he  can  conveniently  lay  hold  of 
the  older  bird.  The  loss  must  be  put  up 
with ;  for,  whatever  precaution  the  farmer 
may  use  in  spring  fur  the  protection  of 
his  new-dropped  Iambs  (2545,)  lie  would 
acquire  an  unenviable  character  amongst 
sportsmen  were  he  to  lie  in  wait  with  a 
gun  for  a  fox.  But  such  watching  would 
at  any  rate  be  useless,  for  the  fox  is  too 
cunning  to  return  to  the  same  place  for 
some  time  to  try  his  chance  at  another 
capture  ;  and  he  takes  care  to  keep  off  a 
rival  from  a  distance  ;  so  that  the  missing 
bird  is  almost  certain  to  have  been  stolen 
by  a  fox  from  the  nearest  covert.  Foxes 
scent  hens  and  turkeys  to  their  nests  in 
the  fields,  and  carry  them  off.  On  losing 
favourite  birds,  such  as  a  turkey-cock, 
Chinese  gander,  and  young  peacock,  I 
have  discovered  their  remains,  chiefly  the 
feathers,  in  the  coverts  in  the  neighbour- 
hood, where  the  foxes  had  formed  their 
earth  for  many  years.  Like  the  dog  which 
buries  his  bone,  the  fox  buries  his  plunder 
in  the  earth  to  preserve  it  fresh. 

5196.  The  Polecat. — Polecats  or  fou- 
marts, Miistda  putoriuB,  visit  steadings 
under  ni^-^iit,  and  if  a  hole  in  the  door,  or 
a  slit  in  the  wall,  by  which  poultry  enter, 
be  left  open,  they  will  creep  in  and  com- 
mit great  havoc  among  the  grown-up 
fowls,  sucking  the  blood  and  leaving  the 
carcases.  It  is  only  by  the  negligence  of 
the  henwife  that  they  can  find  access  into 
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the  lien-house.  Polecats  may  be  caught 
by  placing  a  steel-trap  immediately  behind 
the  inside  of  the  hole  of  the  door  of  a  hen- 
house, in  such  a  way  as  that  the  intruder 
cannot  escape  the  trap,  which  need  not 
be  baited,  but  only  covered  with  a  little 
chaff,  and  will  spring  whenever  the  animal 
places  its  fore-feet  upon  it. 

51 D7.  The  Weasel. — Weasels,  Mustela 
vulgaris,  frequent  steadings,  and  do  both 
harm  and  good.  They  do  good  in  des- 
troying rats  and  mice,  by  sucking  their 
blood.  I  once  observed  a  weasel  and 
brown  rat  meet  under  a  shed,  and,  from 
tlie  attitudes  they  both  assumed,  I  antici- 
pated a  fight.  The  weasel,  however,  was 
evidently  to  be  the  aggressor ;  and  on  ap- 
proaching near  the  rat,  the  latter  squealed 
so  in  utter  fear  that  he  apparently  could 
not  run  away.  On  making  a  spring,  the 
weasel  seized  the  rat  by  the  throat ;  and 
allliough  the  struggle  between  them  was 
violent,  the  rat  was  soon  silenced  in  death. 
When  a  weasel  takes  up  its  abode  in  a 
corn-stack,  not  a  mouse  dares  remain  in 
it;  and  if  a  pole  is  placed  from  such  a 
stack  to  the  window  of  the  granary,  the 
weasel  will  find  its  way  into  the  latter,  and 
effectually  deter  any  rat  or  mouse  from 
entering  or  remaining  in  it. 

5198.  But  unfortunately  weasels  do 
harm  as  well  as  good,  in  killing  young 
poultry,  by  sucking  their  blood — a  chicken, 
a  duckling,  or  a  gosling,  being  in  an  un- 
safe place,  if  basking  in  the  sun  at  the  bot- 
tom of  a  dry  stone-wall  facing  the  south. 
They  steal  eggs  too.  One  day  I  observed 
a  weasel  crossing  a  road  at  some  distance 
fiom  the  steading,  rolling  an  egg  before 
it  with  its  fore-paws.  On  allowing  it  to 
proceed,  I  traced  it  to  a  lot  of  felled  trees 
at  the  road-side,  amongst  which  it  had 
accumulated  a  store  of  17  hen  eggs  ;  and 
it  must  have  done  so  in  a  short  timo,  as 
the  eggs  were  all  quite  fresh. 

51 .99.  The  Bat. — Rats,  however,  are  the 
most  troublesome  vermin,  because  they 
harbour  in  the  steading.  They  not  only 
make  every  place  they  frequent  dirty,  but 
disgustingly  so.  The  mischief  they  do  in 
cutting  holes  in  boarded  floors,  in  under- 
mining stone  pavements,  gnawing  harness, 
consuming  and  wasting  every  edible  thing, 
and  killing  hens  and  pigeons  when  sitting 


on  their  eggs,  is  very  considerable.  The  old 
black  rat  of  the  country,  Mus  rattus,  is  now 
nearly  extirpated  ;  and  the  fiercer,  dirtier, 
more  mischievous,  and  dangerous  brown 
rat,  Mue  decumamts,  has  taken  its  place. 

5201).  Of  the  many  plans  devised  for 
the  destruction  of  the  rat,  I  suspect  that 
the  box^trap  is  the  most  ineffectual.  A 
new  trap  may  capture  a  few  rats  at  first, 
but  it  soon  becomes  recognised,  and  scru- 
pulously shunned,  however  luring  the  bait 
it  contains  may  be. 

5201.  Steel-traps  are  much  more  effec- 
tual, and  when  used  with  skill  occasion- 
ally, not  constantly,  will  destroy  large 
numbers  of  rats  in  a  short  time.  Of  all 
the  feats  of  rat  killing  I  ever  witnessed, 
none  equalled  that  of  a  Yorkshireman,  of 
the  name  of  John  Featherstone,  by  means 
of  steel-traps.  He  had  21  small  traps, 
which  he  always  kept  clean  and  bright. 
On  commencing  his  operations,  he  traced 
the  tracksi^of  the  rats  along  the  floors  to 
the  tops  of  the  walls,  leading  commonly  by 
the  corners  of  the  apartments  to  the  parti- 
tion walls,  which  they  surmounted  below 
the  slates.  After  he  had  discovered  their 
different  runs,  he  made  a  number  of  small 
firm  bundles  of  straw,  which  lie  placed 
against  the  bottom  of  a  wall  in  the  apart- 
ments in  which  runs  had  been  traced  upon 
the  floor,  and  also  upon  the  toj)S  of  the 
walls  wliere  runs  were  observed  under  the 
roof.  He  used  7  traps  at  one  place  at  a 
time,  and  a  greater  number  of  bundles  of 
straw  were  used  than  merely  to  conceal 
the  number  of  traps  at  each  place,  em- 
ploying his  entire  number  in  three  places, 
at  a  little  distance  from  each  other,  and 
in  difierent  apartments.  The  traps  were 
set  in  a  row,  behind  the  bundles  of  straw, 
and  not  allowed  to  spring  at  first,  and 
baited  with  oatmeal,  scented  with  oil  of 
rhodium,  with  a  little  chaff  strewed  over 
them.  They  were  thus  baited  for  two 
days,  the  baits  being  renewed  as  soon  as  it 
was  discovered,  by  inspection,  that  they 
had  been  consumed.  On  these  days,  people 
were  prevented  as  much  as  possible  from 
frequenting  the  apartments  in  which  the 
traps  were  placed,  and  dogs  were  entirely 
excluded.  Removing  the  check  from  the 
springs  on  the  third  day,  and  arming  him- 
self with  a  short  stout  stick,  having  a 
game-bag    slung    across     his   shoulders, 
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Featherstone  was  on  the  alert ;  and  the 
moment  he  heard  the  click  of  a  trap  he  ran 
to  it,  removed  the  bundle  of  straw, 
knocked  the  rat  on  the  head  if  alive,  threw 
it  out  of  the  trap,  set  it  again,  replaced 
the  bundle,  bagged  the  rat — all  in  a  few 
seconds — and  then  resumed  the  watch. 
In  the  course  of  the  day,  from  morning 
to  afternoon,  he  had  collected  385  rats; 
and,  allowing  every  trap  to  have  done 
equal  execution,  each  had  caught  more 
than  18  rats.  He  bargained  for  Id.  a  rat, 
and  his  food ;  and  in  three  days  he  earned 
in  money,  £l,  128.  Id,  All  tlie  rats  were  of 
course  not  cleared  off  by  this  capture  ;  but 
they  received  such  a  thinning,  as  to  prove 
w  comparatively  harmless  for  years.  Feath- 
■"  erstone's  first  business,  on  the  day  follow- 
ing the  capture,  was  to  clean  each  trap 
bright,  before  setting  out  on  his  journey; 
and  he  seemed  to  place  greater  reliance  on 
the  cleanly  state  of  his  traps  than  on  any 
other  circumstance  —  and  thereby,  no 
doubt,  the  suspicion  of  the  rats  was  allayed. 

.5202.  Besides  such  mechanical  means, 
others  have  been  devised  for  the  destruction 
of  rats.  It  is  said  that  coal-tar  smeared 
around  the  mouth  of  their  holes  will 
drive  them  away.  Poison  is  a  favourite 
instrument  for  the  destruction  of  this  ver- 
min. Rabbit  flesh  chopped  up  with  arsenic, 
or  carbonate  of  barytes,  is  recommended 
by  one  party ;  and  a  salt  lierring  so  used 
is  recommended  as  strongly  by  another. 
The  following  is  a  recipe  for  making  rat 
phosphorous  poison,  which,  it  is  said,  has 
proved  efficacious  :  Take  of  lard  or  drip- 
ping l;j  lb.,  of  phosphorus  1  drachm, 
spirit  of  wine  1  gill.  Put  the  whole  into 
a  clean  pint  bottle.  Melt  them  gradually, 
by  immersing  the  bottle  in  a  bath  of  hot 
water.  When  dissolved,  cork  the  bottle, 
and  incorporate  the  ingredients  by  shak- 
ing. When  cofil,  pour  off  the  spirit  of 
wine.  Take  flour  and  rub  white  grated 
sugar  in  it,  and  make  a  paste  with  the 
contents  of  the  bottle,  melted.  Divide  tiie 
lump  of  paste  into  two  portions.  Flavour 
one  with  a  small  quantity  of  the  oil  of 
rhodium ;  tlie  other  with  oil  of  anise. 
Make  balls  of  both  portions  of  the  dough,  of 
the  size  of  marbles  each.  Place  them  in  the 
way  at  night  where  rats  most  frequent. 

5203.  As  a  means  of  the  prevention  of 
ats  lodging  and  breeding  upon  the  tops 


of  partition  walls  in  steadings,  T  have  re- 
commended them  to  be  beam-filled  (1687;) 
and  under  the  floors  of  apartments  I  have 
also  recommended  a  mode  of  constructing 
floors  (1681,)  and  of  laying  pavements 
(1687.) 

5204.  Together  with  building  up  the 
tops  of  partition  walls,  I  believe  there  is 
no  way  of  scaring  rats  and  mice  from 
a  steading  so  effectually  as  by  cats.  Let 
one  or  two  cats  be  brought  up  in  difi'erent 
parts  of  a  steading,  according  to  its  size, 
and  if  situate  at  a  distance  from  dwelling- 
houses,  they  will  become  vigilant  guards 
against  these  vermin;  and  if  the  steading 
is  very  near,  the  house-cats  will  perhaps 
frequent  it  sufficiently  often  for  the  pur- 
pose. When  kept  in  the  steading,  let  each 
cat  receive  daily,  at  its  own  particular 
place,  and  at  a  stated  hour,  say  1 1  o'clock 
A.»i.,  a  mess  of  new  milk  and  porridge, 
when  it  will  attend  to  receive  it  as  the 
hour  arrives;  and  let  each  have  a  soft, 
warm,  comfortable  bed  made  for  it  in  some 
quiet  spot  of  the  steading.  At  night,  and 
early  in  the  morning,  they  will  watch  and 
hunt  on  their  resjwctive  beats  ;  and  in  the 
course  of  a  short  time,  provided  access  be 
freely  afforded  to  every  apartment  of  the 
steading,  the  vermin  will  be  seldom  and 
more  seldom  seen,  until  they  disappear 
altogether.  Cats  are  quite  commen  about 
steadings  and  stables ;  but  they  are  gene- 
rally neglected  of  food,  on  the  erroneous 
idea  that,  if  fed,  they  become  lazy  and  will 
not  hunt.  Bo  far  from  this  being  the  case,  a 
regularly  fed  cat  makes  the  best  hunter, 
because  it  then  hunts  for  sport ;  and  not 
feeling  pressed  by  hunger,  it  will  watch 
at  the  same  spot  for  hours.  Being  in 
stout  condition,  from  its  daily  wholesome 
food,  it  feels  itself  strong  enough  to  en- 
counter anv  vermin,  and  will  destroy 
numbers  in  the  course  of  a  day.  A  starved 
cat,  on  the  other  hand,  which  hunts  for 
food,  eats  the  first  prey  it  catches,  and, 
gorging  itself  lies  down  to  rest,  in  accord- 
ance with  the  habits  of  the  feline  race  to 
which  it  naturally  belongs;  and  neglect 
a  cat  of  food  —  let  it  depend  for  sub- 
sistence entirely  on  its  own  powers — 
and  hunger  in  the  long  run  will  prevent 
its  watching  altogether.  The  great  use  of 
the  cat  is  to  scare  away,  nut  devour  ver- 
min; and,  when  obliged  to  leave  the  stead- 
ing in  search  of  food,  it  will  most   likely 
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go  to  the  lien-housc  for  an  egg,  to  the 
hatcliing-house  fur  a  young  chicken,  or  to 
the  dove-cot  for  a  young  pigeon.  It  will 
even  liunt  tlie  fiehls  for  game.  I  have 
caused  my  greyhounds  to  run  down  and 
•worry  many  a  cat  in  the  tiehls.  Tlie 
truth  is,  most  people  will  not  take  the 
trouble  to  feed  a  cat  daily  and  regularly 
in  the  steading;  and  the  consequence  is, 
that  none  will  remain  in  it,  to  destroy 
and  scare  away  vermin,  when  food  can  be 
obtained  more  easily  elsewhere. 

5205.  The  Greeks  used  to  tie  bunches 
of  rue  under  the  wings  of  their  fowls,  to 
prevent  cats  worrying  them,  as  cats,  it 
eeenis,  have  a  strong  aversion  to  that  herb. 

5206.  Rooks. — 'RooU.s,Corvtis/ruffileffus, 
watch  for  stray  eggs  that  may  have  been 
laid  among  the  litter  in  the  courtyards,  or 


with  injustice;  but  it  sometimes  carries 
off  a  chicken  or  duckling,  and  sucks  an 
egg  that  may  have  been  dropped  abroad." 
The  Professor  relates  several  marauding 
anecdotes  of  the  magpie  from  various 
authorities,  and  one  is  from  the  work  of  the 
late  Bishop  of  Norwich  :  "  The  female 
was  observed  to  be  the  most  active  and 
thievish,  and  withal  very  ungrateful;  for 
although  the  children  about  the  house  had 
often  frightened  cats  and  hawks  from  the 
spot,  yet  she  one  day  seized  a  chicken, 
and  carried  it  to  the  top  of  the  house  to 
eat  it,  where  the  hen  immediately  followed, 
and,  having  rescued  the  chicken,  brought 
it  safely  down  in  her  beak;  and  it  was 
remarked  that  the  poor  little  bird,  though 
it  made  a  srieat  noise  while  the  masrpie 
was  carrying  it  up,  was  quite  quiet,  and 
seemed  to  feel  no  pain  while  its  mother 
was  carrying  it  down."  *     Two  striking 


near  the  watering  pond,  and  carry  them  off  anecdotes  are  related  by  Mr  Weir  of  Bog- 
head :  "  Mr  Wark,  farmer  at  Hardhill," 
he  observes,  "  told  me  that  his  brother, 
upon  his  property  of  Old  Hall,  in  the 
parish  of  Dunlop,  shot  off  the  leg  of  a 
magpie  as  she  was  carrying  off  a  chicken 
from  his  house.  She  was  not  seen  during 
the  winter  and  spring,  but  appeared  again 
in  summer.  Lame  though  she  was,  she 
still  carried  on  her  munlcrous  operation. 
One  day  he  perceived  her  in  pursuit  of  a 
duckling;  it  immediately  ran  to  the  water 
for  protection.  So  intent,  however,  was 
she  upon  its  destruction,  that  she  ventured 
too  far  in  after  it,  and  got  herself  so  wet 
that,  before  she  was  able  to  rise  in  the  air, 
he  knocked  her  down  with  a  stick.  A 
few  years  ago  a  boy  told  me,  that  while 
he  was  tending  his  cattle,  he  heard  several 
loud  screams  in  a  young  plantation  in  the 
neighbourhood.  Being  anxious  to  ascer- 
tain the  cause  of  the  noise,  he  immediately 
ran  to  the  place  whence  it  proceeded, 
and,    to   his   astonishment,    he    beheld    a 


in  their  bills. 

5207.  The  carrion  crow,  Corvus  corone, 
also  carry  off  eggs  and  young  poultry; 
but  its  art  in  effecting  the  destruction  of 
poultry  is  simple  compared  with  the  cun- 
ning and  vigilance  of  the  magpie. 

5208.  The  Mappie.—The  habits  of  the 
magpie.  Pica  melunoleuca,  are  thus  de- 
scribed by  Professor  Macgillivray  : — "The 
food  of  the  magpie  consists  of  testaceous 
moUusca,  slugs,  larva?,  worms,  young  birds, 
eggs,  small  quadrupeds,  carrion,  sometimes 
grain,  and  fruits  of  different  kinds,  in 
search  of  which  it  frequents  the  fields, 
hedges,  thickets,  and  orchards,  occasion- 
ally visits  the  farmyard,  prowls  among 
the  stacks,  perches  on  the  house-top, 
whence  it  sallies  at  times,  and  examines 
the  dunghill  and  places  around.  Although 
it  searches  for  larvje  and  worms  in  the 
ploughed  fields,  it  never  ventures,  like  the 


rook  and  several  species  of  gulls,  to  follow  magpie  standing  upon  the  back  of  a  hare 

the  plough  as  it  turns  over  each  successive  almost  half-grown,  picking   out   its  eye, 

furrow.     It  has  been  accused  of  picking  the  other  having  been  torn  out  before  his 

the  eyes  of  lambs  and  sickly  sheep,  I  think  arrival."t 

*  Stanley's  Familiar  History  of  Birds,  vol.  i.  p.  251. 
+  Macgillivray'a  British  Birds,  vol.  i.  p.  666-72. 
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REALISATION. 


ON  THE  DIFFERENCES  IN  THE  PHYSICAL 
GEOGRAPHY  OF  FARMS. 

5209.  On  the  supposition  tliattlie  pupil 
in  practical  husbandry  lias  acquired  a  com- 
petent knowledge  of  farming  to  ci  nduct 
a  farm  on  his  own  account,  by  having 
familiarised  himself  with  the  entire  rou- 
tine of  operations  throughout  tiie  four 
seasons  upon  a  farm,  under  an  intelligent 
farmer,  and  by  having  consulted  the  in- 
structions contained  in  the  preceding  pages, 
as  a  safe  guide  in  leading  him  to  anticipate 
and  understand  the  several  operations  as 
they  had  occurred,  the  time  has  arrived,  in 
pursuance  of  the  object  I  had  in  preparing 
this  work  of  its  being  useful  to  the  young 
farmer,  for  me  to  point  out  to  him  the 
particulars  to  which  he  should  specially 
direct  his  attention  in  looking  out  for  a 
farm  for  himself^in  judging  of  tlie  land 
in  bargaining  for  the  lease — and  in  provid- 
ing the  stocking  for  his  farm.  Beyond 
these,  it  may  be  necessary  for  him  to  en- 
close an<l  drain  the  farm,  and  to  erect 
farm-buildings  upon  it;  and  in  case  he 
adopt  any  kind  of  farming  which  under- 
takes the  breeding  and  rearing  of  live- 
stock, he  should  be  made  acquainted  with 
the  correct  princi|iles  upon  which  the 
breeding  and  rearing  of  all  the  domesti- 
cated animals  may  be  pursued  with  success. 

5210.  The  farms  of  this  country  occupy 
every  available  space  of  ground,  from  the 
tops  of  tiie  higliest  mountains,  to  the 
lowest  level  of  the  plains.  On  a  diversity 
©f  ground  implied  in  such  a  wide  range, 
it  is  not  to  be  expected  that  the  same 
system  of  farming  can  be  prosecuted.  On 
the  cuntrary,  in  consequence  of  such  a 
diversity,  the  different  kinds  of  farming 
I  described  from  (36)  to  (51.)  and  the 
operations  adapted  to  each,  which  I  have 
treated  in  detail  in  their  respective 
seasons,  have  long  been  pursued  with  equal 
skill  and  success. 


5211.  The  causes  which  have  operated 
so  to  diversify  the  systems  of  farming  in 
this  country  are  perhaps  these  : — Slieep 
can  occupy  the  whole  range  of  pasture  from 
the  mountain  tops  to  the  plains.  Cattle 
are  confined  in  their  pasture  from  tiie 
secondary  mountain  tops  to  the  plains. 
Hence,  the  highest  mountain  range  is 
occupied  solely  by  sheep,  and  there,  in  con- 
sequence,/>a«<t>ra/  farms  which  breed  sheep 
only  are  found  ;  and  these  are  the  hardy, 
mountain,  heath-sheep,  commonly  called 
the  Black -faced  breed.  From  the  high 
elevation  of  sheep  pastoral  farms,  they  are 
necessarily  subjected  to  much  wind  and 
rain,  occasioning  both  wet  and  cold  ;  and 
were  it  not  that  the  tops  of  mountains 
face  differentdirections — one  part  afft.rding 
shelter  and  comparative  warmth,  while  the 
opposite  may  be  experiencing  the  fiercest 
onsets  of  the  elements — such  farms  would 
be  unfit  to  be  inhabited  by  even  the  most 
hardy  breed  of  sheep. 

5212.  On  looking  at  such  a  farm  with 
the  view  of  taking  it,  the  ground  should  iu 
the  first  instance  possess  diversified  aspects, 
and  not  one  long  stretch  of  inclination 
either  to  the  S.  or  N. ;  because,  in  winter, 
even  the  south  face  of  a  hill  will  often  be 
covered  deep  with  snow,  while  the  north  is 
almost  clear,  where  the  sheep  will  subsist 
on  the  young  shoots  of  the  heather.  Steep 
slopes  are  also  of  use  in  winter,  as  the  snow 
cannot  lie  deep  ujmn  them.  The  geological 
structure  of  the  surface  should  be  attended 
to.  Where  debris  covers  the  rock  the 
subsoil  will  be  i)orous,  and  the  pasturage 
green  with  little  heather;  and  where  no 
debris  occurs,  the  rock  will  be  covere<l  with 
peat-earth  and  heather,  encouraged  by 
the  jiresence  of  water  constantly  descend- 
ing upon  the  face  of  the  rock.  Such  water 
proves  useful  in  giving  origin  to  springs 
of  pure  water,  which  are  grateful  to  the 
sheep  in  the  drought  of  summer.  The 
rocks  on  such  farms  are  generally  of  the 
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primary  formation,  and  where  granite  or 
clay  slate  prevails,  debris  may  be  looked 
for;  but  neither  gneiss  nor  mica  slate  is 
usually  covered  with  debris,  and  only  with 
peat-earth. 

5213.  Since  sheep  can  occupy  the  whole 
range  of  farm  grounds,  and  cattle  only 
from  the  secondary  hills  to  the  plains, 
it  follows  that  both  sheep  and  cattle  may 
be  reared  on  the  second  description  of 
pastoral  farms,  (36.)  The  farms  occupy- 
ing a  k)\ver  range  of  hills  than  the  preced- 
ing, have  their  surface  diversified  with 
large  round-backed  hills,  suited  to  afford 
good  shelter  to  every  kind  of  stock.  And 
as  hills  cannot  exist  without  corresponding 
valleys,  valleys  possessing  considerable 
breadth,  and  abundance  of  haugh  land 
nlong  the  banks  of  a  river,  are  well  suited 
to  the  rearing  of  cattle,  either  by  them- 
selves or  in  company  with  sheep;  but  in 
narrow  and  steep  valleys,  sheep  alone 
should  be  preferred.  The  sheep  best  suited 
for  such  pasturage  are  the  Cheviot  and  the 
Southdown  breeds,  and  the  cattle  are  the 
North  and  West  Highland  breeds,  (35.) 
Instead  of  rearing  both  cattle  and  sheep  on 
such  farms,  commonly  either  the  one  or  the 
other  is  preferred,  the  cattle  being  reared 
on  tliose  having  most  low  grounds,  and 
sheep  having  n)ost  high  grounds.  Even 
"where  e.xtensive  hauglis  are  found,  sheep 
are  often  reared  in  preference  to  cattle  ; 
and  few  store-masters  desire  to  be  troubled 
witli  both  cattle  and  sheep  breeding,  where 
acconmjodation  for  stock  of  every  kind  in 
steadings  is  limited,  and  variety  of  winter 
food  not  abundant. 

5214.  On  reviewing  such  a  farm,  it 
should  possess  as  much  green  pasture  as 
possible,  which  it  is  enabled  to  grow  by 
the  subjacent  rocks  being  of  slaty  struc- 
ture, such  as  greywacke  slate,  and  slate 
clay,  through  the  fissures  of  which  the 
■water  passes  as  through  a  porous  subsoil. 
The  less  debris  that  covers  those  rocks  the 
drier  will  be  the  pasture,  for  water  passes 
more  easily  through  their  slaty  structure 
than  their  debris,  which  consists  of  a 
large  proportion  of  clay.  Where  de- 
bris exists,  extensive  portions  of  flat  sur- 
face may  be  expected  to  be  occupied  by 
swamps  and  bogs,  which  grow  lieather — 
but  which,  however,  may  be  easily  dried 
by   drainage,   the   fall   for  drains    being 


ample,  and  drain  pipe-tiles  affording  an 
easy  means  of  filling  them. 

5215.  Were  arable  culture  extended 
further  than  it  is  on  such  farms — upon  the 
best  haugh  ground,  for  example,  and  on 
the  slopes  adjacent  thereto — and  a  commo- 
dious steading  set  down,  both  cattle  and 
sheep  miglit  be  raised  with  advantage  as 
well  for  the  tenant  as  the  land,  inasmuch  as, 
where  pasture  is  judiciously  managed  in 
summer,  by  a  proper  admixture  and  distri- 
bution of  stock,  it  raises  a  porportionally 
large  quantity  of  food  for  both  cattle  and 
sheep,  than  for  either  alone.  Sheep  follow 
and  bite  the  pasturnge  closer  than  cattle, 
and  the  grass  springs  up  afresh  after  the 
sheep.  But,  to  derive  the  greatest  advan- 
tage froTu  such  an  arrangement,  the  land 
should  be  drained,  and  the  pastures  en- 
closed, to  allow  of  the  confinement  of  the 
stock  in  one  place  until  the  grass  grow 
in  another.  Such  an  arable  pastoral  farm 
should  have  as  much  S.  exposure  as 
possible,  which  will  be  determined  by 
the  circumstance  whether  it  is  on  the  N. 
or  S.  of  a  high  mountain  range.  The 
direction  of  the  valleys  in  which  the 
steading  should  be  situated  is  a  point 
worth  considering, — fur  as  our  greatest 
winds  are  from  the  S.W.,  and  the  greatest 
colds  from  the  N.E.,  every  valley  run- 
ning S.W.  to  N.E.  will  be  much  more 
exposed,  both  in  winter  and  summer,  than 
in  any  other  direction.  A  plantation  thrown 
across  such  a  valley  both  above  and  below 
the  arable  land  would  screen  it,  the  stead- 
ing, and  the  farm-house  effectually  ;  and 
the  shelter  besides  of  a  higher  hill  to 
windward,  or  to  the  N.,  ought  not  to  be 
overlooked  in  choosing  such  a  farm. 

5216.  On  the  slope  of  the  ground  from 
the  foot  of  the  secondary  mountains  into 
the  plains,  will  be  found  the  sites  of  all 
the  systems  of  farming  in  practice,  with 
the  exception  of  the  twu  kinds  of  pastoral 
farming  which  we  have  just  been  con- 
sidering. The  soil  on  such  a  slope  rests  on 
trap  alone,  red  sandstone  alone,  mountain 
limestone  ahtne,  or  on  red  sandstone  and 
limestone,  containing  projecting  eminences 
of  trap.  Such  a  situation  is  eminently 
adapted  for  growing  turnips  ;  and  accord- 
ingly we  find  prevailing  there  the  mixed, 
(49,)  the  dairy,  (45.)  and  that  system  of 
farming  practised  at  a  distance  from  towns, 
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in  wliich  no  breeding  of  stock  ia  attempted 
(48.)  Generally  on  such  slopes,  though 
diversified  by  undulations,  the  soil  on  all 
the  different  kinds  of  rock  requires  drain- 
ing; and  where  it  does  not,  the  dry  soil 
conoists  of  travelled  gravel  and  sand,  con- 
stituting the  debris  of  rocks  brought  from 
a  distance. 

5217.  On  the  plain,  towns  and  villages 
are  found  on  the  margins  of  rivers  which 
aie  making  their  way  to  the  sea  or  to  an 
estuary.  The  soil  is  either  thin  clay  or 
gravelly — both  travelled  materials — but 
resting  upon  diluvial  clay,  impervious  to 
water.  Draining;  is  absolutely  requisite 
to  render  the  soil  fertile  ;  and  the  farming 
there  is  generally  different  from  that  on 
the  preceding  locality,  occasioned  by  the 
demands  from  the  towns  and  villages — 
the  iidiabitants  of  which  derive  all  their 
vegetable  food  from  the  adjoining  farms 
and  gardens,  (42.) 

5218.  Where  the  plain  extends  to  the 
bank  of  a  large  river  or  estuary,  the  soil 
changes  to  a  uniform  mass  of  alluvial 
strong  clay,  unfit  for  any  of  the  preceding 
modes  of  culture,  and  is  cultivated  in  a 
manner  peculiar  to  itself,  called  carse 
farming,  (39.)  Such  soil  requires  draining; 
but,  even  after  being  drained,  it  is  unfit  to 
be  worked,  or  even  meddled  with,  in  win- 
ter, in  rain,  snow,  or  frost,  on  account  of  its 
unctuous  aluminous  character.  It  will 
grow  turnips  after  being  drained,  but  will 
not  receive  sheep  upon  it  in  winter;  and 
hence  no  sheep  are  bred  on  such  land.  It 
cannot  be  pastured  in  summer,  in  a  wet 
season,  in  case  the  surface  be  poached  with 
the  beasts'  foet ;  and  hence  no  cattle  are 
breil  upon  it.  It  is  chiefly  devoted  to  the 
raising  of  grain,  straw,  and  hay,  which  it 
does  abundantly,  and  is  well  adapted  for 
the  soiling  of  cattle  in  hammels,  in  sum- 
mer, upon  the  clover  which  it  grows  in 
luxuriance. 

5219.  Such  are  the  various  physical 
causes  which  have  given  rise  to  the  dif- 
ferent modes  of  farming  practised  in  this 
country.  Xo  change  can  be  introduced 
into  the  pastoral  farming  of  either  sheep 
or  cattle,  except  the  extension  of  arable 
culture,  for  the  purpose  of  raising  a  suffi- 
ciency of  winter  food.  Were  this  done, 
the  stock  would  not  only  be  maintained 


in  the  best  state  of  health  on  the  farm  all 
the  year  round,  but  when  disposed  of, 
being  in  fine  condition,  would  fetch  larger 
prices ;  while  in  the  low  country,  they 
would  be  quicker  fed  both  on  pasture  in 
summer,  and  on  turnips  in  winter.  The 
carse  farming  cannot  be  materially  altered; 
and  the  farming  in  the  neighbourhood  of 
towns  must  preserve  its  j»eculiar  cha- 
racter, as  long  as  the  demand  for  straw, 
hay,  grass,  potatoes,  and  turnips,  con- 
tinues. While  milk  and  butter  and  cheese 
arel  wanted,  the  dairy  farming  must  be 
pursued.  The  only  change,  then,  that  can 
be  effected  in  the  general  farming  of  the 
country,  is  the  extension  of  the  mixed 
husbandry  which  includes  the  breeding 
of  cattle  and  sheep,  to  the  extinction  of 
that  species  of  farming  which  avoids  breed- 
ing and  subsists  on  the  purchasing  of  cattle 
and  sheep  from  pastoral  farms.  It  maybe 
deemed  impracticable  for  farmers  to  be- 
come breeders  of  stock  in  the  low  country, 
as  long  as  pa.storal  farmers  breed  stock,  and 
dispose  of  them  before  they  are  f?t  to  be 
slaughtered.  I  am  not  of  that  opinion  ; 
bec.iuse,  although  a  farmer  breeds  stock 
on  his  own  farm,  he  need  not  necessarily  be 
prevented  purchasing  stock  to  fatten  in 
winter  on  turnips  raised  on  all  his  fallow- 
break  ;  or  in  summer,  on  pasture  or  soiling 
grass.  Besides,  where  breeding  cannot 
with  propriety  be  adopted,  as  on  carse  farms 
and  those  in  the  neighbourhood  of  towns, 
cattle  have  to  be  purchased  to  be  fed  on 
turnips  on  carse  farms  ;  and  both  cattle  and 
sheep  may  be  profitably  fattened,  in  the 
neighbonrhof  d  of  towns,  on  the  turnips  and 
grass  which  have  not  been  sold  to  the 
townspeople.  Thus  a  large  demand 
would  always  be  found  in  the  low  country 
for  the  surplus  stf>ck  of  the  pastoral  farms, 
curtailed  as  these  would  necessarily  be  by 
an  extension  of  arable  culture. 

5220.  In  addition  to  these  views  of  the 
physical  geography  of  a  farm,  when  it  is 
examined,  other  circumstances  affect  its 
value,  such  as  of  the  following  character: — 
The  land  may  have  such  a  steep  inclination 
as  to  require  increased  strength  to  work  it. 
The  soil  may  be  too  strong  or  too  loose.  It 
may  be  in  too  wet  or  too  dry  a  state.  Its 
natural  condition  may  be  poor.  The  fields 
may  want  water  in  summer,  though  there 
may  be  abundance  of  it  in  winter  or 
spring.     The  water  may  be  only  supplied 
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from  the  surface,  instead  of  from  springs. 
The  fences  may  be  either  injudiciously 
formed,  or  in  a  state  of  dilapidation. 
The  position  of  the  farm,  in  respect  to 
exposure,  to  the  N,  or  S  j  the  form  of 
the  surface  of  the  fields,  whetiier  each 
slopes  in  more  than  one  direction ;  whe- 
ther the  farm  is  exposed  in  an  open 
country  all  round,  or  sheltered  on  one  or 
all  sides  by  natural  or  artificial  objects; 
whether  coal  and  lime  are  far  ofi",  or  near 
at  hand  ;  whether  the  market  town  is 
distant  or  near,  and  whether  it  possesses 
the  means  of  supplying  a  considerable 
quantity  of  manure  ;  whether  the  roads 
are  well  planned,  and  kept  in  good  repair, 
or  a  railroad  is  to  be  found  within  a  rea- 
sonable distance  ; — what  effect  all  these 
circumstances  of  a  physical  character,  in- 
dividually and  collectively,  have  upon  the 
money  value  of  the  land,  it  may  not  be 
easy  to  determine ;  but  that  they  have 
Buch  an  effect  is  most  obvious  to  the 
understandini;. 


torrid,  temperate,  and  frigid  —  names 
exclusively  indicative  of  different  degrees 
of  temperature. 

5224.  The  torrid  zone  contains  the 
space  inscribed  by  the  ecliptic,  and  com- 
prehends 2o°  28'  on  each  side  of  the  equa- 
tor, or  one  belt  of  4  6°  56'  in  breadth.  It 
is  tlie  iiottest  portion  of  the  globe,  the  sun 
being  over  the  zenith,  and  the  mean  tem- 
perature ranging  from  84.2°  to  78.8°  Fah- 
renheit. 

5225.  The  temperate  zones  lie  one  on 
each  side  of  the  tropical,  embracing  a  range 
of  latitude  in  each  hemisphere  of  48°  4',  and 
extending  to  latitude  66°  32'.  Its  mean 
temperature  varies  from  78.8°  to  39.9'^. 

5226.  The  frigid  zones  each  compre- 
hends as  many  degrees  from  the  poles  as 
the  tropical  zone  extends  from  the  equator 
— namely,  23°  28'.  Their  mean  tempera- 
ture varies  from  39.9°  to  31°. 


ON  CLIMATE  AND  ITS  EFFECTS. 

5221.  The  state  of  the  climate  is  too 
little  attended  to  by  farmers  when  they 
are  on  the  outlook  for  a  farm  ;  and  yet 
their  daily  experience  teaches  them  that  cli- 
mate has  a  marked  effect  upon  vegetation. 

5222.  The  distribution  of  heat  over  the 
surface  of  the  globe  constitutes  climate  ; 
and  as  every  place  is  affected  by  the  dis- 
tribution of  heat,  every  place  possesses  a 
climate  in  common  with  every  other  place 
in  similar  latitudes.  This  constitutes  the 
general  climate  of  the  place  ;  but  every 
place  also  possesses  a  local  climate,  occa- 
sioned by  the  particular  configuration  of 
the  locality  which  affects  the  distribution 
of  heat,  and  which  may  render  the  local  cli- 
mate better  or  worse  than  the  general  one. 

5223.  General  climate  is  measured  from 
the  equator  to  the  polar  circles  in  spaces, 
in  each  of  which  the  longest  day  is  half- 
an-hour  longer  than  that  nearer  the  equa- 
tor ;  and  from  tiie  polar  circles  to  the  poles, 
it  is  measured  by  the  increase  of  a  month. 
The  breadths  thus  assumed  for  these  spaces 
are  quite  arbitrary,  as  is  most  of  the  zones 
into  which  the  surface  of  tiie  globe  is  sub- 
divided, and  these  zones  are  classified  into 


5227.  Within  10°  of  the  poles  the  tem- 
perature differs  little  ;  and  the  same  is  the 
case  within  10°  of  the  equator.  The  mean 
temperature  of  different  years  varies  very 
little  near  the  equator,  but  more  and  more 
so  as  the  latitudes  approach  the  poles. 

5228.  Thus  the  temperature  of  the  air 
diminishes  gradually  from  the  equator  to 
the  poles.  This  dimiimtion  is  found  to 
take  place  in  an  arithmetical  progression, 
which  is,  that  the  annual  temperature  of 
all  the  latitudes  are  arithmetical  means 
between  the  mean  annual  temperature  of 
the  equator  and  the  poles.  This  law  was 
first  discovered  by  M.  Meyer;  and  by 
means  of  an  equation  founded  on  it  and 
afterwards  lendered  more  simple,  Mr  Kir- 
wan  calculated  the  mean  annual  tempera- 
ture of  every  degree  of  latitude  between 
the  equator  and  the  poles,  and  of  every 
month  of  the  year. 

522J).  It  appears,  from  these  calcula- 
tions, that,  of  the  annual  mean  temperature 
of  the  months,  January  is  the  coldest  month 
in  all  latituiles  above  48" ;  and  that,  in 
latitudes  below  that,  August  is  the  warm- 
est month.  In  the  northern  hemisphere, 
the  temperature  rises  from  about  the  middle 
of  January,  slosvly  at  first,  more  rapidly 
in  April  and  May,  to  reach  its  maximum 
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point  in  July  and  August,  wlien  it  begins 
to  fall  again  until  mid  January,  when  it 
is  at  its  niininiuni. 

5230.  Tlie  difference  in  temperature 
between  the  liottest  and  coldest  niontlis 
increases  in  ])roportion  to  the  distance 
from  the  equator.  At  the  equator  the 
mean  temperature  is  84.2°;  at  the  ecliptic 
it  is  78.8"  ;  at  Paris,  in  latitude  48°  50'  it 
is  51.4°;  at  London,  in  latitude  51°  31', 
it  is  50.7°  ;  at  Dublin,  in  latitude  53°  23', 
it  is  49.1°;  and  at  Edinburgh,  in  latitude 
55°  57',  it  is  47.4°. 

5231.  The  hottest  temperature  which 
bas  yet  been  registered  for  the  open  air 
was  t!)at  observed  by  Buckhardt  in  Upper 
Egypt  at  117°,  and  the  lowest  by  Captain 
Back  in  North  America  at  68.8°  bel<»vv 
zero,  the  difference  between  the  two  cases 
being  185.8°. 

5232.  Modifications  of  temperature  oc- 
cur in  accordance  with  a  difference  of  con- 
figuration of  the  earth's  surface.  Were 
that  surface  uniform,  the  power  of  the  soil 
to  absorb  and  radiate  heat  would  be  every- 
where alike,  and  the  climate  of  a  place 
would  depend  on  its  geographical  position  : 
the  isothermal  lines  would  all  be  parallel 
with  the  equator.  But  the  diversity  in 
the  surface  causes  the  soil  to  be  dry  in  one 
place,  and  swampy  in  anotiier ;  to  be 
here  a  moving  sandy  desert,  and  there  an 
umbrageous  forest,  all  which  cause  cor- 
responding varieties  in  climate,  in  pro- 
portion as  the  surface  becomes  heated  in 
different  degrees  in  one  or  other  of  those 
conditions. 

5233.  In  penetrating  great  continents 
from  the  sea-coast,  the  temperature  both  in 
summer  and  winter  becomes  extreme,  the 
mean  between  tliem  being  great;  and  there 
are  places  which  with  ditl'erent  latitudes 
have  nearly  the  same  mean  annual  tetn- 
perature. 


below  zero  ;  while  in  the  Faroe  Islands, 
in  latitude  62^  the  ponds  and  lakes  never 
freeze  in  winter,  the  winter  temperature 
being  only  40°. 

5235.  One  of  the  grand  characteristics 
of  a  maritime  climate  is  the  small  difference 
between  the  mean  temperatures  of  summer 
and  winter.  At  Edinburgh  that  differ- 
ence only  amounts  to  19°,  while  .at  Mos- 
cow, on  nearly  the  same  parallel  of  latitude, 
it  is  50° ;  and  at  Kasan,  in  latitude  56°,  it 
is  as  much  as  56.3°. 

5236.  "  The  climates  of  different  parta 
of  the  earth's  surface  are  un(|uestioiiably 
owing  in  great  measure  to  their  position 
with  respect  to  the  sun.  At  the  equator, 
where  the  sun  is  always  nearly  vertical, 
any  given  part  of  the  surface  receives  a 
much  greater  quantity  of  light  and  he.it 
than  an  equal  portion  near  the  poles  ;  and 
it  is  also  still  more  affected  by  the  sun's 
vertical  rays,  because  their  passage 
through  the  atmosphere  is  shorter  than 
that  of  the  obliipie  rays.  As  far  as  the 
sun's  mean  altitude  is  c(mcerned,  it  ap- 
pears from  Simpson's  calculations,  that  the 
heat  received  at  the  equator  in  the  whole 
year  is  nearly  2^  times  as  great  as  at  the 
poles ;  this  proportion  being  nearly  the 
same  as  that  of  the  meridi.an  heat  of  a 
vertical  sun,  to  the  heat  derived  .at  23^° 
from  the  poles,  in  the  middle  of  the  long 
annual  day  at  the  poles.  But  the  differ- 
ence is  rendereil  still  greater  by  the  effect 
of  the  atmosphere,  which  intercepts  a 
greater  proportion  of  the  heat  at  the  poles 
than  elsewhere.  Bouguer  has  caKulated, 
upon  the  supposition  of  the  similarity  of 
the  effects  of  light  and  heat,  that  in  lat. 
453,  80  parts  of  100  are  transmitted  at 
noon  in  July,  and  55  only  in  December. 
It  is  obvious  that,  at  any  individual  place, 
the  climate  in  summer  must  ai)pn)acli  ia 
some  degree  to  the  equatorial  climate,  the 
sun's  altitude  being  greater,  and  in  winter 
to  the  climate  of  the  i)olar  regions.''  * 


5234.  An  island,  a  peninsula,  and  the  5237.  But,    bow  interesting  soever   it 

sea-coast  experience  a  more  temj)erate  and  m.ay  bo   tf)  know  the  annual  mean   tem- 

equable  climate — the  summers  less  sultry,  peratures  of  places,  they  are  not  sufficient 

the  winters  more  mild — than  a  continent,  to  make  us  acquainted  with  their  climate, 

On  the  Continent,at  Kouigsberg  in  Prussia,  as    it   aflects  the  products   of  the    farm, 

in  latitude  55°,  the  cold  in  winter  is   18-'  These  mean  temperatures  are  derived  from 


Polehamptou's  Gallery  0/  Nature  and  Art,  vol.  iv.  p.  42. 
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observations  made  on  thermometers  p]ace<I 
in  the  shade.  But  as  our  crops  are  not 
placed  in  the  shade,  and  are  exposed  in 
the  day  to  the  full  force  of  the  sun's  light 
and  heat,  and  at  night  to  a  much  reduced 
and  it  may  he  a  chill  temperature,  what 
we  de.siderate,  hefore  we  can  determine 
the  agricultural  climate  of  any  place,  is  a 
series  of  ohservations  from  thermometers 
placed  exposed  in  the  open  air  to  all  the 
inHuences  of  the  weather  day  and  night, 
summer  and  winter,  from  which  we  may 
deduce,  not  mean  temperatures,  hut  actual 
temperatures  occurring  in  any  n)onth  of 
the  year  during  the  day  and  the  night.  A 
comparison  of  mean  temperatures  ••vill,  no 
doubt,  let  us  know  which  of  two  places 
enjoys  the  greater  heat  on  the  average  of 
days  or  months ;  but  it  does  not  tell  us 
the  greatest  and  lowest  degrees  of  heat  felt 
at  the  place  in  the  course  of  any  season  ; 
and  it  is  this  knowledge  that  must  in- 
terests us  in  the  cultivation  of  our  crops. 
We  know  that  a  given  number  of  days,  at 
a  certain  temperature,  are  necessary  to 
bring  a  certain  crop  to  perfection,  and 
that  another  certain  temperature  will  de- 
stroy that  crop;  but  the  mean  temperature 
alone  will  not  tell  us  whether  or  not  that 
crop  will  thrive  in  any  given  place. 

5238.  Thus,  at  Venezuela,  according  to 
M.  Codazzi,  wheat  requires  92  days  to 
ripen  at  Turmero,  at  a  mean  temperature 
of  75.6°,  which  is  equivalent  to  6955°; 
and  a  hundred  days  at  Truxillo,  the  mean 
temperature  being  72.1°,  which  is  equi- 
valent to  7210  .  Now,  in  Scotland 
neither  of  these  amounts  of  temperature 
would  suffice  to  bring  wheat  to  perfection; 
for,  suppose  wheat  to  be  sown  in  autumn, 
and  that  active  vegetation  C()mmences  at 
the  14tli  of  February,  it  cannot  he  ex- 
pected to  be  reaped  before  the  15th  of 
August — that  is,  in  182  days  ;  and  as  the 
mean  temperature  of  Edinburgh  we  have 
seen  to  be  47.4°,  (5230.)  the  number  of 
degrees  of  heat  required  to  ripen  it  would 
be  8625°,  being  1670°  more  than  are 
re(pii red  at  Turmero,  and  1415  more  than 
at  Truxillo.  But  if  we  take  the  case  of 
spring  wheat,  the  difference  will  be  still 
greater;  for,  suppose  it  is  sown  on  the  14th 
of  February,  when  vegetation  begins  to 
quicken,  it  cannot  be  expected  to  be  reaped 
before  the  1st  of  September,  which  is  198 
days,  and  at  47.4^  of  mean  temperature 


it  gives  9385°,  being  no  less  than  2430* 
more  than  is  required  at  Turmero,  and 
2175°  than  at  Truxillo. 

5239.  Boussingault  informs  us,  that  iu 
Alsace,  with  a  mean  temperature  of  59**, 
iclieat  requires  137  days,  or  8083'='  to 
ripen  ;  at  Paris,  with  a  mean  temperature 
of  h^\  160  days,  or  8960";  at  New 
York,  with  a  mean  temperature  of  63®, 
122  days,  or  7680°. 

5240.  In  Egypt,  on  the  banks  of  the 
Nile,  with  a  mean  temperature  of  70°, 
harley  requires  90  days,  or  6300°,  to  ripen; 
at  Santa  Fe  de  Bogota,  with  a  mean 
temperature  of  58.5°,  122  days,  or  7137°. 

5241.  In  South  America,  maize  comes 
to  maturity  in  92  days,  with  a  mean  tem- 
perature of  81.5°,  or  7497°;  or  in  183 
days,  with  a  mean  temperature  of  59°,  or 
10,797°. 

5242.  At  Maracalbo,  near  the  lake  of 
Ya\enc'm,  potatoes  require  120  days,  with 
a  mean  temperature  of  78°,  or  9360°  to 
ripen  ;  and  at  Antisana,  they  require  276 
days  to  be  in  the  ground,  with  a  mean 
temperature  of  52°,  or  14,352^ 

5243.  From  these  and  similar  data,  M. 
Boussingault  conies  to  the  conclusion  that 
'•  the  duration  of  vegetation  ajjpears  to  be 
in  the  inverse  ratio  of  the  mean  tenijjera- 
ture;  so  that  if  we  multiply  the  number  of 
days  during  which  a  given  plant  grows  in 
different  cliniates,  by  the  mean  tempera- 
ture of  each,  we  obtain  numbers  that  are 
nearly  equal.  The  result  is  not  only  re- 
markable, in  so  far  as  it  seems  to  indicate 
that  upf)n  every  parallel  of  latitude,  at  all 
elevations  above  the  level  of  the  sea,  the 
same  plant  receives  in  the  course  of  its  ex- 
istence an  equal  (piantity  of  heat;  but  it 
niay  find  its  direct  application  by  enabling 
us  to  foresee  the  possibility  of  arcliiiiatin"' 
a  vegetable  in  a  country,  the  mean  tem- 
})erature  of  the  several  months  of  which  is 
known."  In  coming  to  this  conclusion, 
we  j)erceive  that  M.  Boussingault  does  not 
take  the  mean  tcmj)er:iture  of  the  year  of 
any  place,  but  that  of  the  seasons  in 
which  the  particular  crop  cultivated 
grows,  and  which,  in  truth,  conii)reliends 
all  the  temperature  of  the  growing  period 
of  the  crop. 
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5244.  Another  conclusion  arrived  at 
by  M.  Boussingault  is,  "  that  plants  in 
general,  those  of  tropical  countries  very 
obviously  so,  spring  up,  live,  and  flourish 
in  temperatures  that  are  nearly  the  same. 
In  Europe  and  in  North  America,  an 
annual  plant  is  subjected  to  climateric  in- 
fluences of  the  greatest  diversity.  The 
cereals,  for  example,  germinate  at  from 
43°  to  47°  or  48°;  they  get  through  the 
winter  alive,  making  no  progress;  but  in 
the  spring  they  shoot  up,  and  the  ear  at- 
tains maturity  at  a  season  when  the  tem- 
perature, which  has  risen  gradually,  is 
somewhat  steady  at  from  74"  to  78°.  In 
equatorial  countries  things  pass  diflfer- 
ently :  the  germination,  growth,  and 
ripening  of  grain  take  place  under  degrees 
of  heat  which  are  nearly  invariable.  At 
Santa  Fe,  the  thermometer  indicates  79° 
at  seed  as  at  harvest  time.  In  Europe 
the  potato  is  planted  with  the  thermome- 
ter at  from  50°  to  54°,  and  it  does  not 
ripen  until  it  has  had  the  heats  of  July 
and  August. 

5245.  "Germination,  and  the  evolution 
of  those  organs  by  which  vegetables  per- 
form their  functions  in  the  soil  and  in  the 
air,  take  place  at  temperatures  that  vary 
between  32*^  and  112^;  but  the  most  im- 
portant epoch  of  their  life — ripening — gene- 
rally haj)pens  within  much  smaller  limits, 

.and  which  indicate  the  climate  best 
adapted  to  their  cultivation,  if  not  always 
to  their  growth In  high  lati- 
tudes, the  disa{»pearance  of  vigorous  vege- 
tation in  plants  may  depend  quite  as  much 
on  intensity  of  winter  colds  as  on  insuffi- 
ciency of  summer  heat.  The  equable  cli- 
mate of  the  equatorial  regions  is  therefore 
much  better  adapted  than  that  of  Europe 
to  determine  the  extreme  limits  of  tem- 
perature between  which  the  vegetable  sj^- 
cies  of  different  kinds  will  attain  to  matu- 
rity."* Following  up  this  idea  in  regard 
to  the  plants  fif  the  farm,  the  extremes  of 
the  teniperatiires  of  the  following  plants 
may  be  stated  as  under : — 

Wheat    from  78°  to  44» 

Barley,      ...  80°  ...  59° 

Potatoes,  ...  78°  ...  52° 

Flax,         ..  74°. ..54° 

5246.  The  temperature  of  the  ground         5248.  One  great  cause  of  the  reduction 

*  Boussiiigault's  Rural  Economy,  p.  647-59 — Law's  translation. 
t  Gardeners'  Chronicle,  20th  October,  1849. 


has  a  close  connection  with  that  of  the 
air  immediately  above  it,  and  is  mainly 
affected  by  the  extent  of  tiie  thermometri- 
cal  variations  in  the  superincumbent  air 
in  the  course  of  the  year.  In  the  higher 
latitudes,  whore  the  variations  of  the  tem- 
perature of  the  air  is  great,  the  variable 
depth  of  temperature  in  the  ground  is  con- 
siderable. M.  Arago  found  that  a  ther- 
mometer buried  at  26j  feet  under  the  sur- 
face at  Paris  did  not  remain  absolutely 
stationary.  Below  a  limited  distance, 
however,  under  the  surface,  the  tempem- 
ture  ceases  to  be  aff'ected  by  variations  in 
the  temperature  of  the  general  atmosphere, 
and  the  point  where  the  affection  ceases  is 
called  the  point  of  invariable  tempera- 
ture. In  climes  of  great  constancy,  the 
point  of  invariable  temperature  will  be 
found  near  the  surface,  and  about  the 
equator  the  point  is  about  the  surface. 

5247.  Drainage  raises  the  temperature 
under  the  surface — that  is,  it  permits  the 
temperature  of  the  atmosphere  to  pene- 
trate deeper  into  the  soil.  In  one  quoted 
case,  in  a  garden  in  Hampshire,  the  tem- 
perature of  the  heavy  soil  was  said  to  have 
been  raised  15°  by  drains  of  4^  feet  deep.t 
But  drainage  not  only  permits  the  heat  to 
penetrate  deeper  into  the  soil,  it  enables 
the  soil  to  retain  it  a  longer  time.  In 
March  1S50,  the  temperature  was  very 
low — for  7  nights  out  of  the  first  18,  the 
thermometer  sunk  to  26° — and  yet  the  fol- 
lowing table  shows  a  greater  degree  of 
warmth,  at  1  and  2  feet  in  depth  under  the 
surface,  than  for  several  years  pieceding  in 
the  same  month,  by  1.17°  at  1  foot,  and 
1.44"  at  2  feet:— 


Meau  of  March,  183R 

»      1»;'9 

„              „      IIUO 

„      l«-l-l 

„      ii'-i5 

„      1)!4() 

„               „      1«47 

Mean  of  these  preceding  ) 
years J 

Mean  of  the  first  18  days » 
in  March  1850 f 

1  foot  deep. 

2  feet  deep. 

41".4!! 
41  .4() 
?>9  .24 
41  .55 
37  .79 
44  .47 
40  .22 

41^46 
41  ..93 

41  .71 

42  .14 
311  .37 
45  .55 
41  .03 

41  .16 

41  .74 

42  .33 

43  .18 
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of  the  temperature  of  the  surface  of  the 
ground  is  the  evaporation  of  tlie  water 
in  it.  Rain  falls  and  penetrates  the 
ground  by  its  gravity,  and  as  it  is  gra- 
dually absorbed,  a  succeeding  rain  de- 
scends still  lower,  until  an  equilibrium  as 
regards  moisture  is  established  from  top 
to  bottom  of  the  ground.  Whilst  this  is 
going  on  interiorly,  the  air  which  rests  on 
the  surface  of  the  ground,  and  which  is 
imperfectly  saturated,  tends  also  to  take 
from  the  upper  layer  a  portion  of  its  humi- 
dity, and  evaporation  takes  place.  The 
upper  layer,  dried  in  consequence,  draws 
moisture  from  that  which  is  more  moist 
beneath ;  and  this  moisture,  in  its  turn,  is 
also  taken  up  by  the  atmosphere.  "  Hav- 
ing observed  for  several  days,"  observes 
Mr  R.  Thompson  of  the  Chiswick  Gar- 
dens, "  the  relative  amount  of  evaporation 
from  a  surface  of  water,  and  that  from 
earth  completely  saturated,  in  the  month 
of  August  1849,  and  under  a  temperature 
of  73°  to  75°,  the  following  were  the  re- 
sults : — 

Evaporation  from    Evaporation  from 
the  Water.  the  Kartli. 


1st  day, 

,      .590  inch. 

.      .161 

'id     ...       . 

.531     ... 

.      .097 

3d     ...       . 

.452     ... 

.      .070 

4th   ...       . 

,      ATI    ... 

.      .051 

5th   ...       . 

.      .4h0     ... 

.      .051 

6th   ...       . 

,      .433     ... 

.     .047 

7th   ...       , 

.      .370     ... 

.      .051 

3.308 


0.5-28 


We  see  from  the  above  with  what  rapi- 
dity evaporation  goes  on  when  the  soil  is 
completely  saturated.  On  the  first  day  it 
is  more  than  one-fourth  of  the  evapora- 
tion from  the  surface  of  water  ;  but  it 
diminishes,  and  at  the  end  of  seven  days 
it  is  scarcely  one-seventh.  When  the 
surface  becomes  dry,  the  evaporation  is 
almost  inappreciable.  On  the  second  day 
the  upper  layer  of  soil  is  dried,  under  the 
above  temperature,  to  the  depth  of  cme- 
tenth  of  an  inch  ;  and  at  the  end  of  eight 
days,  plants  of  which  the  roots  extend 
only  to  tlie  depth  of  four  inches  begin  to 
suffer,  and  require  watering.  From  some 
observations  made  by  Hales,  on  the  amount 
of  evaporation  from  soil,  he  concluded 
that  it  was  in  the  proportion  of  3  to  10, 
as  compared  with  that  from  a  surface  of 
water."  * 


5249.  Another  disturbing  cause  of  the 
equable  temperature  on  the  surface  of  the 
earth,  is  the  inequality  of  surface  into  hill 
and  dale.  As  we  ascend  a  mountain  the 
heat  rapidly  decreases,  and  it  decreases 
more  rapidly  during  the  day  than  during 
the  niglit,  during  summer  than  during 
winter,  where  the  mountain  is  abrupt  than 
where  it  rises  in  steps,  and  near  the  surface 
than  at  a  distance  from  it.  If  we  take 
590|  feet  as  an  average  height,  under  the 
circumstances  mentioned  above,  to  be 
ascended  to  obtain  a  decrease  of  1°  of 
temperature,  we  shall  not  be  far  from  the 
truth. t  This  height  corresponds  nearly 
with  a  depression  of  the  barometric  column 
of  .7  of  an  inch,  (86.)  The  cold  which 
prevails  among  lofty  mountains  is  ascribed 
to  the  dilatation  which  the  air  from  the 
lower  reijions  experiences  in  its  upward 
ascent — to  a  more  rapid  evaporation  under 
diminished  pressure,  and  to  the  intensity 
of  nocturnal  radiation. 

5250.  As  the  temperature  of  the  atmo- 
sphere constantly  diminishes  on  ascending 
above  the  level  of  the  sea,  the  temperature 
of  congelation  must  be  attained  at  a  cer- 
tain height  above  every  latitude ;  conse- 
quently, nu)untains  which  rear  their  heads 
above  that  limit  must  be  covered  with 
perpetual  snow.  The  elevation  of  the 
frozen  region  varies  according  to  the  lati- 
tude of  the  place,  being  at  all  times  highest 
at  the  equator  and  lowest  at  the  poles. 
In  the  higher  regions  of  the  atniospliere, 
especially  within  the  tropics,  the  tempera- 
ture varies  but  little  throughout  the  whole 
year;  and  hence,  in  those  brilliant  clin)ates, 
the  line  of  perpetual  congelation  is  strongly 
and  distinctly  marked.  But  in  countries 
remote  from  the  equator,  the  boundary  of 
frost  descends  after  the  heat  of  summer, 
as  the  influence  of  winter  prevails,  thus 
varying  its  position  over  a  belt  of  some 
considerable  depth. 

5251.  Beyond  the  line  of  congelation 
is  another,  which  forms  the  boundary  of 
the  ascent  of  visible  vapour,  and  this  point 
it  is  obvious  must  be  less  liable  to  change 
than  the  point  of  congelation.  At  the 
equator  the  highest  point  of  vapour  is 
28,000  feet,  at  the  pole  3432  feet,  and  in 
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N.  lat  .14°  it  is  G647  feet.  In  tracing 
this  ]<i}'mt  successively  ;il(iii>jr  every  lati- 
tude, we  learn  tliat  lieat  (lin)inislies,  as  we 
asceml,  in  an  aritlnnetical  progressiun. 
Hence  it  follows,  that  the  heat  of  the  air 
above  the  surface  of  the  earth  is  not  owing 
to  the  ascent  of  hot  strata  of  air  from  the 
surface,  but  to  the  conducting  power  of 
the  air  itself.* 

5252.  Plains  present  only  one  species 
of  climate,  which  differs  in  its  seasonal 
characters  alone;  but  mountains  exhibit 
every  variety,  from  their  latitude  to  the 
pole  alon<{  the  meridian  of  the  quadrant. 
For  this  reason,  high  mountains,  situate 
in  the  tropics,  present  every  variety  of 
climate.  "•  If  we  take  each  mountain," 
says  Mr  Mudie,  "which  rises  above  the 
line  of  perpetual  snow,  as  the  index  to  its 
own  meridian,  we  shall  find  that  each  one 
expresses,  by  its  vegetation,  all  the 
varieties  of  climate  between  it  and  the 
pole;  and  thus  those  lofty  mountains  be- 
come means  of  far  more  extensive  infor- 
mation than  places  which  are  situated 
near  the  main  level  of  the  sea,  and  more 
especially  than  plains,  wliich,  when  their 
surfaces  are  nearly  flat,  have  no  story  to 
tell,  but  tiie  same  uniform  and  monoton- 
ous one,  for  many  miles."  "Upon  each 
particular  rock  of  the  rapid  slope  of  the 
Cordillera,"  observes  M.  Humboldt,  "  in 
the  series  of  climates  superimposed  in 
stages,  we  find  inscribed  the  laws  of  the 
decrease  of  caloric,  and  of  the  geographi- 
cal distribution  of  vegetable  forms." 

5253.  Elevation  above  the  surface  has 
the  same  effect  in  diminishing  temperature 
as  ascent  in  latitude.  "  Say  that  i\h:  alti- 
tude of  the  mountain  under  the  c([uator," 
observes  Mr  Mudie,  "  upon  which  the 
seasonal  action  is  displayed,  is  a  little 
more  than  three  miles.  Then,  estimating 
in  round  numbers,  one  foot  of  altitude  on 
the  mountain  will  correspond  to  about 
16,000  feet  on  the  meridian — that  is,  a 
single  foot  of  elevation  on  the  mountain 
is  ecjuivjilent,  in  difference  of  temperature, 
to  about  three  miles,  or  more  nearly  three 
minutes  of  a  degree  in  latitude,  and  there- 
fore 20  feot  are  equal  to  a  whole  degree; 
and  when  one  once  arrives  at  the  mean 
temperature  of  London,  400  feet  more  of 


elevation  will  bring  one  to  tbe  climate  of 
Lapland." 

5254.  The  meteorological  habitudes  of 
plants  being  extremely  various,  one  germi- 
nating at  38°,  a  little  above  the  freezing 
point,  and  another  requiring  a  heat  of 
100°  or  120°,  the  geographical  distribu- 
tion of  plants  is  a  consequence  of  the 
distribution  of  heat  over  the  surface — that 
is,  of  climate.  Applying  this  princijile  to 
the  temperature  of  the  British  Isles,  M.  A. 
Petermann  delivered  a  discourse  on  the 
isothermal  lines  of  Britain,  and  the  distri- 
bution of  its  plants,  to  the  British  Asso- 
ciation for  the  Advancement  of  Science,  in 
]  849,  of  which  the  following  is  an  abridged 
form  of  the  introductory  part  :  —  The 
climate  of  Western  Europe  is  compara- 
tively milder  than  all  other  countries  of  a 
similar  latitude.  The  isotherinals  of  70° 
and  30°  Fahr.  were  in  North  America 
from  30°  to  57°  N.  lat. ;  in  Asia,  from  30° 
to  50°  N,  lat.  ;  but  in  Euroi)e,  from  30* 
to  71°  N.  lat.  The  British  Islands  are 
placed  almost  in  the  centre  of  the  latter 
zone.  The  isotliermals  for  January  give 
a  general  direction  from  N.  to  S.,  instead 
of  from  W.  to  E.,  as  might  have  been 
inferred.  Between  the  Shetland  Islands 
and  the  southern  coast  of  England,  except 
Cornwall  and  Devon,  there  is  no  differ- 
ence in  the  winter  temperature;  but 
between  the  E.  coast  of  England  and  the 
W.  coast  of  Ireland  the  difference  amounts 
to  about  10°,  the  former  being  at  an  aver- 
age of  35°,  the  latter  probably  45\  The 
coldest  portion  of  Britain  extends  from 
the  Naze  to  the  Firth  of  Forth,  coniprisiii|f 
to  the  west  all  the  Pennine  chain  :  in  this 
district  an  average  temperature  of  35°  t«> 
36^  prevails.  The  average  direction  of 
the  isotliermals  of  the  hottest  month  (July) 
is  from  S.W.  toN.E.  The  highest  summer 
temperature  in  the  British  Isles  —  intli- 
cated  by  the  isothermal  of  64° — occurs  in 
the  central  portion  of  the  S.  coast  of  Eng- 
land, the  lowest  in  the  N.AV.  ]»art  of 
Scotland,  and  the  difference  appears  to  bo 
at  least  10";  while  the  difference  between 
the  W.  and  E.  coasts  is  much  less.  The 
isotl'.ermal  of  62^  extends  to  Linctdn, 
Birmingham,  and  the  southernmost  por- 
tions of  Wales.  All  Ireland,  Wales,  the 
northern  part  of  England  and  Scotland,  to 
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the  foot  of  the  Highlands,  lie  between  the 
jsotliermals  of  G'2°  and  60^  North  of  the 
Highlands  the  temperature  is  very  con- 
siderably lower,  Inverness  having  only 
55^  ?'•  The  author  then  alluded  to  the 
influence  of  temperature  on  the  distribu- 
tion of  plants,  the  districts  of  which  he 
had  found  to  be  strikingly  corroborative 
of  the  general  correctness  of  his  isother- 
mals. 

5255.  Notwithstanding  the  marked  in- 
terest commonly  attached  to  the  subject  of 
general  climate  which  we  have  been  illus- 
trating, the  characteristics  of  the  local 
climaie  engages  the  attention  of  the  farmer 
much  more  than  those  of  the  general  climate 
of  the  country  which  he  iidiabits.  Local 
climate  may  be  defined  to  signify  that 
peculiar  condition  of  the  atmosphere,  in 
regard  to  heat,  moisture,  and  wind,  which 
prevails  in  any  given  place.  The  diversi- 
fied character  which  it  displays  has  been 
generally  referred  to  the  combined  opera- 
tion of  several  different  causes,  which  are 
all,  however,  reducible  to  tiiese  two — dis- 
tance from  the  equator,  and  hciyht  above 
the  level  of  the  sea;  so  tiiat  latitude  and 
elevation  form  the  great  basis  of  the  law 
of  local  climate  ;  and  the  modifications  of 
this  law  by  other  causes  have  generally 
but  a  partial  and  limited  influence. 

5256.  The  climate  of  every  individual 
country  may  be  regarded  as  local,  in  refer- 
ence to  tlintof  all  other  countries  in  the  same 
degree  of  latitude.  Thus,  islands  are 
wanner  than  ccmtinents.  The  E.  coast  of 
all  countries  is  colder  than  the  W.  The  W. 
coast  is  moister  than  the  E.  Countries 
lying  to  the  windward  of  great  ranges  of 
mountains,  or  extensive  forests,  are  warmer 
than  those  to  leeward.  Small  seas  are 
warmer  in  summer  and  colder  in  winter 
than  portions  of  great  oceans,  they  being 
affected  by  the  condition  of  the  surround- 
ing land.  Low  countries  are  warmer  than 
high,  and  level  plains  than  mountainous 
regions.  Places  situated  upon  the  same 
mountain-chain,  nearly  in  the  same  lati- 
tude and  at  the  .same  height,  have  often 
very  different  climates.  The  temperature 
which  would  be  proper  to  a  })lace  ].erlectly 
isolated,  is  necessarily  modified  by  a  con- 
siderable number  of  circumstances.    Thus, 


the  radiation  of  heated  plains  of  consider- 
able extent,  the  nature  of  the  colour  of  the 
rocks,  the  thickness  of  the  forests,  the 
moisture  or  dryness  of  the  soil,  the  vicinity 
of  glaciers,  tlie  prevalence  of  particular 
winds,  hotter  or  colder,  moister  or  drier, 
the  accumulation  of  clouds,  are  so  many 
causes  which  tend  to  modify  the  meteoro- 
logical condition  of  a  country,  whatever 
be  its  geographical  position.  In  no  other 
part  of  the  globe  is  the  diminution  of 
temperature  occasioned  by  a  rise  of  level 
above  the  sea  more  remarkable  than 
among  equatorial  mountain  ranges ;  and 
it  is  not  witliout  astonishment  that  the 
European,  leaving  the  burning  districts 
which  produces  the  banana  antl  cocoa  nut 
tree,  frequently  reaches,  in  the  course  of  a 
few  hours,  the  barren  regions  which  are 
covered  witlj  everlasting  snow. 

5257.  There  is  a  phenomenon  which 
has  a  material  effect  on  local  climate — the 
darting  of  cold  pulsations  downwards  from 
the  upper  region  of  the  atmosphere,  and  of 
warm  pulsations  upwards  from  the  earth. 
This  is  different  from  radiant  heat.  Pulsa- 
tions of  temperature  are  detected  by  a 
recently-discovered  instrument  called  the 
cethrloscope  ;  and  although  the  experi- 
ments with  it  have  as  yet  not  been  suffi- 
ciently numerous  to  insure  implicit  confi- 
dence in  its  powers,  the  experience  of  all 
who  have  paid  attention  to  the  varieties 
of  circumslances  which  affect  local  climate 
intinuites  that  many  influences  exist,  in 
the  atmosphere,  to  produce  complicated 
effects  which  cannot  be  indicated  by  the 
instruments  in  common  use.* 

5258.  From  all  these  facts  and  reason- 
ings, it  appears  that  a  slight  difference  of 
elevation  in  a  mountainous  district  of  this 
country,  which  has  so  high  a  parallel  of 
latitude,  may  make  a  considerable  differ- 
ence on  the  local  climate;  and  that,  other 
things  remaining  the  same,  that  farm 
which  is  highly  elevated  has  a  greater 
chance  of  being  affected  by  changes  of 
climate  than  one  on  a  lower  level ;  yet 
local  circumstances  have  a  ma:erial  influ- 
ence in  rendering  the  general  position  of 
any  farm  less  desirable,  such  as,  vicinity 
to  a  lake  or  marsh,  or  a  leeward  position 
to  a  hill  or  large  wood  in  reference  to  the 
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direction  from  which  the  wiiul  generally 
blows— botli  wiiich  tend  to  h)\ver  the 
temperature  below  tliat  of  the  mean  of  the 
coiintrv.  Any  position  in  a  long-  narrow 
valiev,  or  on  the  hanncli  of  a  large  isolated 
hill,  or  in  a  pass  hetwixt  two  mountains 
separating  plains,  is  more  snhjcct  to  vio- 
lent gusts  of  wind  than  the  mean  of  the 
country,  the  wind  acquiring  an  accelerated 
velocity  in  such  localities.  An  elevated 
table-land  being  subject  to  a  lower  tem- 
perature and  higher  winds  than  a  plain  of 
the  same  extent  on  a  lower  level,  is  to 
be  avoided.  The  windward  side  of  a  hill 
or  large  wood,  or  on  flat  ground  backed 
with  hills  and  woods  to  the  N.  and  E., 
insure  a  higher  temperature  and  less  wind 
than  the  mean  of  the  country.  An  exten- 
sive plain  or  valley,  through  which  no 
large  river  passes,  or  in  which  no  large 
lake  or  wood  exists,  is  very  little  subject 
to  violent  winds.  In  exposed  situations, 
the  snow  lies  long,  and  the  winds  are 
keen  ;  while  in  sheltered  positions  the 
enow  soon  disappears,  and  the  wind  is 
gentle.  These  diflerent  circumstances 
produce  a  sensible  effect  on  the  local 
climate  of  a  small  country  like  Great 
Britain  ;  and  varied  as  it  is  in  its  physical 
geography,  and  surrounded  on  all  sides  by 
water,  they  have  the  eflect  of  dividing  the 
country  into  as  many  climates  as  there 
are  varieties  of  surface  and  differences  of 
position.  Such  local  influences,  in  most 
6eas<ms,  have  a  greater  eftect  on  the  time 
of  growth,  quantity  and  quality  of  the 
proiluce  of  the  earth,  than  the  general 
climate  of  the  country  ;  although  the 
latter  exercises  a  predominating  influence 
in  some  seasons,  by  excessive  heat  or  rain, 
80  as  to  overcome  all  local  influences,  and 
to  stamp  a  generality  of  character  over 
the  season. 

5250.  I  may  here  advert  to  a  generally 
received  t>pinion  among  farmers  and  others 
who  are  much  exposed  in  the  air,  that  the 
weather  of  Great  Britain  has  changed 
materially  within  the  memory  of  the  pre- 
sent generation.  I  am  decidedly  of  this 
opinion  ;  and  I  observe  that  Mr  Kniglit, 
the  late  eminent  botanical  ]>hysiologist, 
expressed  himself  on  this  subject  in  these 
words  : — "  My  own  hal)its  and  pursuits, 
from  a  very  early  period  of  mv  life  to  the 
present  time,  (  182!!,)  have  led  me  to  expose 
myself  much  to  the  weather  in  all  seasons 


of  the  year,  and  under  all  circumstances; 
and  no  doubt  whatever  remains  on  my 
mind,  but  that  our  winters  are  generally  a 
gooil  deal  less  severe  than  formerly,  our 
springs  more  cold  and  ungenial,  our  sum- 
mers— particularly  the  latter  part  of  them 
— as  warm  at  least  as  they  formerly  were, 
and  our  autumns  considerably  warmer." 
He  adds,  '•  I  think  that  I  can  point 
out  some  physical  causes,  and  adduce 
rather  strong  facts  in  support  of  these 
opinions." 

5260.  Of  the  physical  causes  of  these 
changes,  Mr  Kniglit  conceives  that  the 
clearing  of  the  country  of  trees  and  brush- 
wood, the  extension  f)f  arable  culture,  and 
the  ready  means  afi'orded  by  draining  to 
carry  oft"  quickly  and  efiectually  the  rain 
as  it  falls,  have  rendered  the  soil  drier  in 
Mav  "  than  it  could  have  been,  previously 
to  its  having  been  enclosed  and  drained 
and  cultivated  ;  and  it  must  consequently 
absorb  and  retain  much  more  of  the  warm 
summer  rain  (for  but  little  usually  flows 
off)  than  it  did  in  an  uncultivated  state; 
and  as  water,  in  cooling,  is  known  to  give 
out  much  heat  to  surrounding  bodies,  much 
warmth  must  be  conununicated  to  the 
ground,  and  this  cannot  fail  to  afl'ect  the 
temperature  of  the  following  autumn.  The 
warm  autumnal  rains,  in  c<mjunction  with 
those  of  summer,  must  necessarily  operate 
powerfully  upon  the  temperature  of  the 
succeeding  winter."  Hence,  a  wet  sum- 
mer and  autumn  are  succeeded  by  a  mild 
winter  ;  and  when  NE.  winds  prevail 
after  those  wet  seasons,  the  winter  is 
always  clnudy  and  cold,  but  without  severe 
frosts;  probably,  in  jiart,  owing  to  the 
ground  nj»on  the  opposite  shores  of  the 
Continent  and  of  this  countrv  being  in  a 
similar  state.  The  fact  adiluced  by  Mr 
Knight  in  su|)port  (»f  this  opinion  is  that 
of  tiie  connnon  laurel  withstanding  the 
winter,  notwithstanding  its  being  placed 
in  a  high  and  exjiose*!  situation,  and  its 
wood  not  being  ripened  in  November. 
"Suppiising  the  ground,"  continues  Mr 
Knight,  "to  contain  less  water  in  the 
connnencenient  of  winter,  on  account  of 
the  operations  of  the  drains  above-men- 
tioned, as  it  almost  always  will  and  gene- 
rally must  do,  more  of  the  water  aftorded 
by  the  dissolving  snows  and  the  coKI  rains 
of  winter  will  be  necessarily  absorbed  by 
it ;  and  in  the  end  of  February,  however 
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dry  the  ground  may  have  been  at  the  win- 
ter solstice,  it  will  almost  always  be  found 
saturated  with  water  derived  from  those 
ur^favou^able  sources ;  and  as  the  influence 
of  the  sun  is  as  powerful  on  the  last  day 
of  February  as  on  the  loth  day  of  October, 
and  as  it  is  almost  wholly  the  high  tem- 
perature of  the  ground  in  the  latter  period 
which  occasions  the  diff'erent  temperature 
of  the  air  in  those  opposite  seasons,  I  think 
it  can  scarcely  be  doubted  that,  if  the  soil 
has  been  rendered  more  cold  by  having 
absorbed  a  larger  portion  of  water  at  very 
near  the  freezing  temperature,  the  weather 
of  the  spring  must  be,  to  some  extent, 
injuriously  affected."  Hence,  the  springs 
are  now  more  injurious  to  blossoms  and 
fruits  than  they  were  thirty  years  ago. 
Hence,  also,  the  farmers  of  Herefordshire 
cannot  now  depend  on  a  crop  of  acorns 
from  their  extensive  groves  of  oaks.* 

52fil.  Since  elevation  of  position  above 
the  sea  is  a  material  element  in  determin- 
ing the  local  climate,  it  is  of  some  im- 
portance for  you  to  ascertain  the  height  of 
your  farm  above  the  level  of  the  sea.  If 
you  know  that  by  other  means — namely,  by 
trigonometry — the  information  is  sufficient 
for  your  purpose ;  but  should  you  not  be 
acquainted  with  its  elevation,  which  is 
usually  the  case  with  farmers,  the  mean 
height  of  the  barometer  will  ascertain  it 
by  a  series  of  simple  observations,  made 
at  a  given  time,  over  a  year  or  more.  For 
example,  "  the  sum  of  one  year's  observa- 
tions, made  at  10  a.m.  and  10  p.m.  in  1827, 
was  21615.410  inches ;  and  this  number, 
divided  by  the  number  of  observations, 
730,  or  twice  the  number  of  days  in  that 
year,  gave  29.610  inches  as  the  mean 
height  or  changeable  point  of  tiie  baro- 
meter." t  Now,  taking  the  mean  height 
of  the  barometer  at  29.948  inches  at  the 
mean  level  of  the  sea,  where  the  atmo- 
sphere always  indicates  the  greatest  den- 
sity, deduced  from  nine  years'  observa- 
tions at  the  mean  temperature  of  the  air, 
with  a  range  from  28  inches  to  31  inches, 
it  is  seen  that  the  instance  adduced  above 
of  29.610  inches  gives  .338  of  an  inch 
less  than  the  mean,  which,  by  the  table 
in  (86)  indicates  an  elevation  of  the  place 
of  observation  of  about  265  feet   above 


the  mean  level  of  the  sea.  It  Is  from  the 
mercury  being  above  or  below  this  point  of 
29.610  inches,  which  is  the  supposed  mean 
of  your  farm,  that  you  are  to  conclude  what 
weather  may  be  expected  there,  from  the 
changes  of  the  barometer.  That  same 
elevation  will  also  make  a  difference  of 
half  a  degree  in  ihe  mean  temperature  of 
the  year. 

5262.  On  looking  at  a  farm,  it  is  your 
duty  to  apply  the  principles  adduced 
above,  as  regards  climate,  to  its  particular 
circumstances — a  mode  of  judging  which  is 
too  often  neglected  by  those  who  value 
farms,  and  is  the  cause  of  much  discontent 
to  the  tenant,  after  he  has  discovered  the 
character  of  its  climate  by  dear-bought 
experience.  Let  us  run  over  the  parti- 
culars which  require  a  serious  attention  on 
this  subject.  The  temperature  of  the 
locality  has  a  considerable  influence  on  all 
crops.  The  late  Professor  Playfair  as- 
sumed that  the  lowest  temperature  at 
which  corn  will  vegetate  is  40°,  and  that 
corn  will  not  ripen  below  a  temperature 
of  48 ^  He  proposed  to  date  the  vege- 
tating season  from  20th  March  to  the  20th 
October,  and  considered  56°  as  the  mean 
temperature  of  a  good  vegetating  season.;}; 
It  may  therefore  be  assumed,  that  if  the 
mean  temperature  of  a  place,  between 
March  and  October,  is  below  50°,  it  is  not 
likely  to  bear  good  crops.  The  altitude 
of  a  place  affects  its  temperature  materi- 
ally. We  have  seen  that  an  altitude  of 
590^  feet  makes  a  difl'erence  of  1°  of  mean 
temperature  —  making  the  effect  of  ele- 
vation the  same  as  an  increase  of  latitude. 
This  is  a  point  which  is  very  liable  to  be 
overlooked  in  the  interior  of  the  country, 
where  an  elevation  is  insensibly  gained 
much  beyond  belief.  The  country  may 
appear  pleasant,  and  everything  indicative 
of  a  good  climate,  but,  on  inquiry,  it  may 
be  found  to  be  600  or  800  feet  above  the 
level  of  the  sea — an  elevation  in  which 
wheat  will  not  ripen,  and  at  which  even 
barley  will  be  a  precarious  crop,  in  many 
seasons.  At  such  an  elevation  it  is  not 
improbable  that  one  or  two  crops  may  be 
lost  in  the  course  of  a  lease  of  19  years. 
In  such  situations,  the  daili/  range  of  the 
temperature  is  great,  descending  low  at 


i>  •  Knight's  Horticultural  Papers,  p.  307-9.  +  Quarterly  Journal  of  Agriculture,  vol.  iii.  p.  3. 

X  Transactions  of  the  Royal  Society  of  Edinburgh  for  1800. 


494 


REALISATION. 


niirlit,  after  having  indicated  a  high  degree 
during  tiie  day;  and  every  farmer  knows 
that  a  h)w  temperature  tliiring  tiie  night 
has  a  most  injurious  effect  upon  the  crops: 
for  warm  nights,  in  effect,  douhle  the 
numher  of  warm  days,  and  a  cfmtinued 
existence  of  heat  saves  plants  from  the 
injury  arising  from  checked  growth  by 
cohl.  In  travelling  at  night  in  England 
in  summer,  there  is  no  circumstance  so 
striking  to  a  Scotsman,  as  to  find  the  air 
as  warm  as  it  usually  is  in  the  daytime  in 
his  own  country.  Hence,  the  harvests  in 
England  are  always  much  earlier  than  in 
Scotland  ;  and  such  a  superiority  in 
climate  will  more  than  counterbalance 
superior  skill.  The  distribution  of  rain 
in  the  vegetating  season — it  falling  fre- 
quently being  less  favourable  to  vegeta- 
tion, than  in  greater  quantities  at  longer 
intervals — is  deserving  of  inquiry;  also, 
whether  the  locality  is  affected  by  vapour, 
thereby  experiencing  more  cloudy  than 
clear  days.  The  lowness  or  highness  of 
the  detc  point  has  a  material  effect  uj)on 
cro[)s.  The  relation  between  local  climate 
and  the  growth  ami  productiveness  of  the 
different  crops,  you  thus  see,  is  desersing 
of  your  utmost  attention.  What  effect  it 
has  ufion  the  money-rent  of  land  it  is  not 
easy  to  determine;  but  that  land  so  situ- 
ate is  of  less  value  than  that  which  is  not 
affected  by  such  local  influences,  cannot 
admit  of  doubt. 


ON  THE  JUDGING  OP  LAND. 

52G3.  Land  cannot  be  judged  of  at  all 
6eas<ms,  or  at  any  given  period.  It  may 
be  covered  by  snow,  when  it  is  shrouded 
from  all  inspection.  It  may  be  saturated 
by  rain,  when  it  is  impossible  to  walk  over 
it.  It  may  be  hard  frozen,  when  it  will 
not  yield  to  the  foot  or  the  spade.  It  may 
be  coveretl  with  a  crop,  when  the  texture 
of  the  soil  cannot  be  examined.  Practi- 
call}',  the  soil  cannot  be  examined  when 
placed  under  any  of  these  circumstances. 

.5204.  When  the  soil  is  well  known, 
perhaps  the  best  season  to  insjiect  a  farm 
is  jusi  l)efore  harvest,  when  every  s|)ecics 
of  crnp  is  in  the  fullest  luxuriance — in 
which  case  you  do  not  require  so  much  to 
know  the  nature  of  the  soil,  as  the  condi- 
tion it  is  in ;  and  if  it  be  out  of  condition, 


the  crops  will  exhibit  unequivocal  symp- 
toms of  its  poverty. 

5265.  When  the  farm  is  unknown  to 
you,  the  best  season  to  look  at  it  for  the 
first  time  is  in  spring — in  March — in  dry 
weather — after  the  largest  proportion  of 
the  soil  has  been  turned  over  by  the  plough, 
and  when  its  natural  state,  in  regard  to 
dryness  and  wetness,  and  even  condition, 
cannot  be  concealed.  This  is  the  only 
season  to  indicate  whether  or  not  the  soil 
is  in  need  of  draining. 

526G.  But  when  you  look  at  a  farm,  to 
have  it  valued  for  a  lease,  it  is  impossible 
for  you  to  undertake  such  a  task,  until  you 
have  farmed  practically,  for  a  number  of 
years.  The  only  safe  course  for  you  is  to 
obtain  the  assistance  of  an  experienced 
friend,  who  is  well  acquainted  with  the 
part  of  the  country  in  which  the  farm  is 
situate  ;  or  anyone  well  versed  in  farming 
will  answer  the  purpose. 

5267-  I  should  mention,  that  it  is  con- 
sidered amongst  farmers  a  dishonourable 
act  to  look  at  a  farm  until  you  are  assured 
it  is  in  the  market,  by  the  knowledge  that 
the  tenant  is  to  leave  it,  or  by  advertise- 
ment in  the  newspapers — otherwise  it  is 
an  unfeeling  act,  and  regarded  as  equiva- 
lent to  taking  the  farm  over  his  head. 

5268.  On  judging  of  the  soil,  the  sub- 
Goil  requires  as  much  attention  as  the  soil, 
and  it  cannot  he  reached  hut  with  a  spade. 
Pits  must  be  dug  through  soil  and  sub- 
soil, to  ascertain  the  nature  and  texture  of 
both,  and  whether  they  are  similar  or  dis- 
similar in  character.  Most  commonly  they 
are  dissimilar  ;  for,  although  they  may 
have  been  originally  similar,  cultivation 
and  the  application  of  various  manures, 
and  the  effects  of  the  roots  of  growing 
jdants,  will  have  so  changed  the  proper- 
ties of  the  u|>per  soil  as  to  render  it  quite  of 
a  different  character  from  the  subsoil. 
From  the  nature  of  the  deposit  in  the 
Carse  of  Gowrie,  it  is  probable  that  the 
agricultural  soil  and  subsoil  (344)  were 
at  one  time  similar,  and  that  any  diffe- 
rence remarked  now  is  the  effect  of  cul- 
tivation only.  The  following  analysis 
of  the  Soil  and  subsoil  by  Dr  Anderson, 
Chemist  to  the  Highland  and  Agricultural 
Society,  of  a  soil  farmed  by  Mr  Walker 
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Rarniie  of  Incliyra, 
Tay  near  Errol,  wi 
just  slated  : — 


on   the  bank   of  the 
11  show  what  I  have 


Soil. 

Subsoil. 

Potash, 

2.8001 

2.1761 

Soda,     . 

l.43a-2 

1.0450 

Lime, 

0.8:«I0 

1.2756 

Magnesia, 

l.()200 

1.3938 

Peroxide  of  iron. 

4.8700 

6.2303 

Sulphuric  acid, 

0.091 1 

0.0396 

Phosjihoric  acid,    . 

0.-J4(IO 

0.2680 

Carbonic  acid, 

0.0r,«0 

Cliloriiie, 

0.0098 

0.0200 

Alumina, 

14.0400 

14.2470 

Silica, 

6:11954 

61.6358 

Organic  matter,     . 

8.550« 

6.8270 

Water, 

2.7000 

4.5750 

99.8364        99.7032  • 


It  will  be  observed  that  the  soil  contains 
more  potash  and  soda  than  the  subsoil, 
which  have  no  doubt  been  added  to  it  by 
the  ingredients  employed  as  manure.  This 
soil  has  never  been  known  to  have  been 
limed,  and  hence  cultivation  has  taken 
away  a  portion  of  its  lime;  and  the  same 
remark  applies  to  its  magnesia.  No  doubt, 
also,  that  cultivation  would  decompose  a 
part  of  its  peroxide  of  iron.  The  silica 
would  be  increased  by  cultivation,  and  so 
would  the  organic  matter  even  in  greater 
proportion  ;  and  the  subsoil  may  be  sup- 
posed to  have  always  more  water  in  it  than 
the  soil,  part  of  the  moisture  of  which  is 
constantly  exposed  to  evaporation.    (4.t7.) 

5260.  A  considerable  diversity  of  soil 
may  be  expected  to  be  found  on  most 
farms.  Those  whicli  exhibit  the  moat 
uniform  soils  are  on  diluvial  deposits,  as  in 
the  Carse  of  Gowrie,  as  also  peaty  soils 
on  high  pastoral  districts;  and  the  great- 
est diversity  is  presented  by  sandy  and 
clay  soils,  both  which  may  be  found  in  the 
same  farm.  Diversity  of  soils  is  no  objec- 
tion to  a  farm,  as  it  admits  of  variety  in  the 
rotation  of  cropping,  a  change  of  crops,  and 
a  chance  for  them  to  meet  the  exigency  of 
a  difierence  in  seasons.  To  possess  a  diver- 
sity of  soil  in  the  most  convenient  form, 
they  should  occupy  separate  fields. 

5270.  The  soils  commonly  met  with  in 
farms  are,  a  tolerably  deep  clay  loam 
resting  on  a  porous  or  a  retentive  subsoil. 
Tiiat  which  rests  on  a  naturally  porous 
subsoil  is  a  good  soil  for  every  kind  of  crop, 
whether  green  or  of  grain,  and  may  be 


easily  rendered  fertile,  and  kept  so  by  the 
numerous  manures  now  at  command. 
What  is  on  the  retentive  subsoil,  requires 
draining  before  it  can  be  rendered  per- 
manently fertile  with  any  kind  of  manure; 
but,  on  being  drained  and  manured,  it  is 
capable  of  yielding  good  crops,  whether 
green  or  of  grain. 

5271.  A  thin  hard  clay  is  often  met 
with,  and  almost  always  on  a  retentive 
subsoil.  This  invariably  retpiires  drain- 
ing and  manuring,  and  at  first,  even  after 
the  draining,  requires  much  labour  to 
render  it  loose  and  friable.  Ultimately 
it  becomes  a  tolerably  good  soil,  and  will 
bear  fair  crops  every  year,  provided  it  is 
liberally  manured  in  the  course  of  the 
rotation. 

5272.  A  thin  loose  soil,  resting  on  a 
retentive  subsoil,  is  also  often  met  with. 
It  requires  draining  and  manuring,  but 
not  so  much  work  as  the  last  mentioned. 
It  is  weak  in  constitution,  and  hungry  as  to 
manure,  nor  is  it  easily  satisfied — not  that 
it  has  capacity  to  take  a  large  dose  at  a 
time,  but  will  take  it  frequently.  A  little 
mixture  of  the  subsoil  by  trench-ploughing 
does  it  much  good,  and  ultimately,  by 
kind  treatment,  in  eating  ofi'  turnips  with 
sheep,  it  will  carry  fair  crops. 

5273.  A  soil  Is  not  unfrequently  met 
with  which  is  deep  enough,  in  as  far 
as  the  operation  of  the  plough  is  con- 
cerned, but  is  of  black  colour.  It  is  deaf, 
very  soft,  and  aj)t  to  he  carried  forward 
on  the  breast  of  the  plough.  The  straw 
grown  by  this  soil  is  thick  enough,  but 
soft  and  brittle,  and  apt  to  lodge  in  wet 
weather ;  and  the  grain,  though  suffici- 
ently al)unilunt,  is  thick-skinned  and  light. 
Such  a  soil,  though  deep,  often  rests  upon 
retentive  clay,  and  is  easily  afiected  by 
wet,  akliongh  it  will  withstand  drought 
for  a  long  time.  This  soil  has  at  one  time 
been  a  moor,  and  yields  crops  readily  at 
first,  but  does  not  continue  to  improve. 
It  is  much  improved  by  thorough-draining, 
and  trench-ploughing  the  subsoil  amongst 
4t. 

5274.  A  soil  of  quite  an  opposite  char- 
acter may  be  found — a  sharp  gravel  upon  a 
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gravelly  porous  subsoil,  wLich  is  admirably 
adapteil  to  raise  turnips  with  bone-dust, 
forms  tlie  best  lair  for  sheep  on  turnips  in 
winter,  and  never  fails  to  lay  thick  fat  on 
the  kidneys.  Both  straw  and  grain  from 
this  soil,  though  not  abundant  in  quantity, 
are  of  iine  quality. 

5275.  The  most  uncommon  soil  is  a  deep 
unctuous  clay  of  uniform  texture,  both 
on  the  surface  and  under  the  reach  of 
the  plough.  It  is  capable  of  growing 
large  crops  of  grain  and  straw,  and  is  less 
adapted  for  green  crops.  It  is  difficult  to 
work,  though  this  property  might  be 
greatly  altered  by  draining. 

••^.5276.  Another  kind  is  deep,  dry,  rich 
alluvial  deposits,  either  in  flats  along  the 
banks  of  rivers  or  in  the  bottom  of  valleys, 
constituting  haugh-land.  This  soil  is 
equally  fit  to  grow  grain  and  green  crops, 
is  easily  maintained  in  a  high  state  of 
fertility,  and  is  easily  wrought.  It  requires 
little  or  no  draining. 

5277.  A  thin  peaty  soil  is  found  in 
large  extent  upon  many  of  our  pastoral 
farms,  and  is  much  improved  in  its  capa- 
bility to  grow  natural  pasture  by  sheep 
drains  upon  and  under  the  surface.  When 
so  drained  it  is  rendered  sound  land  for 
sheep  J  when  not,  they  are  apt  to  take  the 
rot  upon  it  in  certain  seasons. 

5278.  Boggy  soils  are  also  met  with 
to  pretty  largo  extent  in  parts  of  the 
country  in  hollows,  whether  on  a  low 
level  or  elevated  plain.  They  are  of  no 
use  to  the  plough,  or  for  live-stock,  until 
first  drained  ;  and  then  most  of  them  yield 
large  returns  in  grain,  green  crops,  or 
in  meadow. 

5279.  Pure  sands  are  met  Avith  in  cer- 
tain parts  adjoining  the  margin  of  the  sea, 
or  on  estuaries.  When  cultivated  with  the 
plough,  they  yield  pretty  good  crops  with 
a  constant  su])ply  of  manure;  and  when 
in  pasture,  supply  a  short  sweet  lierbage 
for  sheep. 

5280.  All  these  varieties  of  soil  are 
judged  of  in  the  same  manner.  Every 
field  must  be  walked  over,  and  when 
diversity  of  surHice  exists,  the  knolls  and 
hollows  must  be  traversed.    On  the  knolls 


will  be  found  the  thinnest,  and  in  the 
hollows  the  thickest  part  of  the  soil.  The 
spade  thrust  into  the  bottom  of  an  open  fur- 
row will  show  at  once  whether  the  soil  is 
thick  or  thin;  and  if  thick  in  the  furrow,  it 
cannot  fail  to  be  so  on  the  riilge.  It  is  not 
easy  by  words  to  describe  the  characters 
of  a  good  or  bad  soil,  or  to  point  out  the 
distinction  in  regard  to  their  state  of  fer- 
tility. It  is  only  their  physical  properties 
tiiat  we  can  ascertain  ;  and  as  I  have 
already  given  these  very  minutely,  from 
(333)  to  (343,)  they  need  not  be  repeated 
liere  ;  and  to  judge  of  these  the  land  re- 
quires to  be  in  the  ordinary  workable 
state — not  saturated  with  rain,  nor  frozen 
lianl,  nor  burnt  up  with  drought.  All 
clay  soils  feel  hard,  or  rather  firm  under 
tlie  foot ;  loams  feel  soft.  Smooth  deep 
soils  feel  as  in  walking  over  a  thick  car- 
pet, and  thin  soils  as  over  a  thin  one  on  a 
hard  floor.  Soils  in  high  condition  (349) 
possess  friability  ;  in  poor  condition,  they 
are  either  hard  or  too  loose.  The  mark 
of  the  foot  in  soil  in  good  condition  is  soou 
obliterated,  by  the  elasticity  of  its  par- 
ticles; but  when  in  poor  condition,  it  is 
either  indelible  or  remains  a  long  time 
impressed.  lu  low  condition,  soils  seem 
bleached  by  the  weather,  are  more 
diversified  in  colour,  are  in  want  both 
of  labour  and  manure,  and  are  generally 
foul  with  weeds.  Very  thin  clays  (350,) 
hungry,  (351,)  and  deaf  soils  (356,)  are 
of  doubtful  character,  and  yield  returns 
only  according  to  the  artificial  condition 
into  which  they  are  put.  As  to  this  condi- 
tion, it  will  be  requisite  to  ascertain  whether 
or  not  they  have  been  drained,  wrought, 
and  limed,  and  well  farmed  ;  and  if  tliey 
have  been  so  treated,  and  still  indicate 
weakness,  want  of  stamina,  exhaustion,  or 
a  bleached  appearance,  it  may  be  con- 
cluded that  they  will  bear  little  improve- 
ment ;  but  should  they  have  been  neglected 
under  these  symptoms,  draining,  manuring, 
and  good  tillage  uuiy  make  them  assume 
a  much  better  appearance  in  the  course  of 
a  few  years. 

5281.  If  a  considerable  variety  of  soil 
exists  on  the  farm,  it  should  be  observed 
whether  they  occupy  diflerent  fields,  wiiich 
is  a  fav((urable  arrangement,  or  whether 
the  same  field  has  a  great  diversity  of 
them,  which  will  be  found  troublesome. 
The   amount  of  the  good   and   bad  soils 
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should  be  summed  up  separately,  and  seen 
wliicii  prevail.  If  the  bad  only  occupy 
from  a  fourth  to  a  third  of  the  wiiole,  the 
farm  may  be  regarded  as  a  good  one,  and 
its  character  for  excellence  will  de[)end  on 
the  quality  of  its  good  soil  ;  but  should 
half  of  it  be  bad,  the  proportion  is  too 
great  for  the  good  soil  to  do  justice  to  it- 
self, and  assist  the  bad;  and  where  the 
proportion  of  bad  iuereases  beyond  the 
half,  the  value  of  the  good  falls  very 
rapidly.  Whether  on  good  soil  or  bad,  it 
is  better  to  succeed  a  slovenly  farmer  than 
a  tolerably  good  one :  for  the  latter  has 
sufficient  skill  to  make  the  land  do  its 
utmost,  with  the  least  means  of  ameliora- 
tion, and  to  wear  it  out,  and  no  state  of  land 
is  so  difficult  to  recover  its  tone  as  when 
worn  out.  A  slovenly  farmer  may  leave 
the  land  in  a  dirty  state,  and  unpleasant  to 
the  eye,  but  he  has  rarely  the  skill  to  wear 
it  out.  But  the  fortunate  chance  is  to  suc- 
ceed a  farmer  who  has  brought  his  farm 
into,  and  has  kept  it,  and  leaves  it,  in 
full  bearing. 

5282.  Part  of  the  farm  may  be  in  an 
uncultivated  state,  which  is  not  the  most 
objectionable  part  in  a  worn-out  farm. 
Its  soil  will  be  fresh,  and  will  be  brought 
to  bear  well  sooner  than  old  worn-out 
land.  Tliis  portion  may  be  useful  in  per- 
mitting the  older  land  to  lie  in  grass  to  re- 
cruit for  a  longer  period  than  an  ordinary 
rotation,  whereby  it  will  recover  its  tone, 
and  bear  better  crops  afterwards. 

5283.  The  most  desirable  appointments 
for  a  farm  of  mixed  husbandry  to  possess 
are  these :— Extent  from  200  to  800  acres. 
Soil,  deep  light  clay-loam,  capable  of 
bearing  turnips  and  wheat,  incumbent  on 
a  naturally  porous  subsoil.  A  turnpike 
and  a  parish  road  crossing  at  its  centre. 
Fields  rectangular,  and  comprehending 
from  20  to  30  acres  each.  Fences  of 
thorn  hedges.  Ground  gently  sloping,  or 
undulating  to  the  S.  Elevation  not 
exceeding  200  feet  above  the  sea.  Water 
from  springs  or  rivulets,  accessible  to 
every  field.  Steading  situate  near  the 
centre  of  the  farm,  capacious  enough  to 
contain  all  the  cattle  in  winter,  and  con- 
venient for  every  barn-work.  Two  or 
three  paddocks  near  the  steading  for 
calves,  &c.  Comfortable  farm-house  and 
neat  garden,  not  far  from  the  steading,  and 
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the  public  road.  Shelter  by  liigh  land  or 
woods  from  the  N.,  whence  come  cold  winds 
and  frost ;  and  from  the  SW.,  whence 
blows  the  strongest  and  most  shaking 
wind.  Market  town  of  a  moderate  size  to 
supply  the  luxuries  of  life.  Coal  and  lime, 
and  extraneous  manures,  at  a  short  dis- 
tance fa-om  a  railway  station,  which  if  on  the 
farm,  so  much  the  more  convenient. 
Grinding-mill  of  wheat  and  oats  in  the 
vicinity.  It  is  barely  possible  for  one 
farm  to  possess  all  these  advantages,  and 
it  is  not  possible  for  every  farm  of  a 
country  to  possess  them  all ;  but  the  more 
of  them  are  conjoined,  the  better  for 
the  farm.  It  is  not  easy  to  determine  the 
difierence  in  the  money  value,  caused  by 
the  presence  or  the  want  of  all  these  con- 
veniencies,  but  it  cannot  fail  to  be  con- 
siderable. 


ON  ESTIMATING  THE  RENT  OF  A  FARM. 

5284.  All  the  varieties  of  soil  mentioned 
above  are  to  be  found  on  the  various  sorts 
of  farms  existing  in  this  country.  It  is 
not  to  be  supposed  that  tlie  value  of  all 
these  soils  is  to  be  estimated  on  the  same 
principle,  since  some  only  produce  grain, 
and  others  only  support  live  stock;  but 
whatever  may  be  the  nature  of  their  pro- 
ducts, it  is  clear  that  the  value  of  every 
soil  must  depend  upon  ilieir  quality  and 
amount. 

5285.  The  fixed  money-rent  of  arable 
land  maybe  estimated  by  taking  the  gross 
amount  of  corn  the  farm  is  capable  of 
growing,  and  the  number  of  live  stock  it 
can  fatten  in  the  course  of  a  year;  and 
deducting  therefrom  the  expenses  inciden- 
tal to  cultivation  and  the  care  of  stock; 
and  on  allowing  a  reasonable  percentage 
on  the  capital  invested  by  the  tenant,  the 
remainder  is  regarded  as  the  sum  payable 
to  the  landlord  in  rent;  but  as  this  last 
sum,  on  this  supposition,  would  vary  ac- 
cording to  seasons,  a  fixed  one  is  sub- 
stituted in  its  stead,  as  the  rent  to  be 
annually  paid  for  the  farm.  This  mode  of 
estimating  the  rent  is  applicable  to  carse 
farming,  to  farms  in  the  neighbourhood  of 
towns,  and  at  a  distance  from  towns  where 
the  mixed  husbandry  is  not  practised. 

5286.  The  fixed  money-rent  of  a  pas- 

2i 


498 


REALISATION. 


toral  farm  may  also  be  estimated  by  the 
p-oss  number  of  stock,  wlietber  of  sheep 
or  cattle,  or  of  both,  the  farm  can  support 
in  the  course  of  a  year  ;  and  iu  deducting 
the  expenses  attending  the  rearing  of  the 
stock,  and  a  percentage  on  the  capital 
invested  in  them,  the  remainder  is  the 
rent  due  to  the  landlord.  But  as  this  sum 
would  also  fluctuate,  as  well  as  that  in 
the  case  of  the  arable  farm,  the  practical 
result  is  either  to  pay  a  fixed  sum  an- 
nually, or  a  sum  per  head  for  all  the  stock 
the  land  can  support  during  the  year. 

5287.  The  fixed  money-rent  of  a  dairy 
farm  may  be  estimated  by  the  gross 
amount  of  butter  and  cheese  it  will  yield 
in  the  course  of  the  year  ;  and,  on  deduct- 
ing the  expenses  attending  its  manage- 
ment, and  the  percentage  of  the  capital 
invested  iu  it,  the  remaining  sum  should 
be  given  to  the  landlord  in  rent  ;  but,  as 
in  the  other  cases,  a  fixed  sum  is  named 
for  the  fluctuating  one,  or  a  sum  is  payable 
for  every  cow  the  farm  will  support  during 
the  year — in  which  case  tlie  landlord  has 
the  farm  in  his  own  hands,  and  supplies 
the  cows  with  food. 

5288.  The  fixed  money-rent  of  a  farm 
for  mixed  husbandry  may  be  estimated 
by  taking  tiie  gross  amount  of  the  produce 
in  grain,  and  of  tiie  draft  cattle  and  *heep, 
and  wool  sold  ;  and,  after  deducting  the 
expenses  and  percentage  of  capital,  the 
sum  to  be  paid  in  rent  is  found. 

5289.  Were  the  price  of  farm-jirodnre 
a  fixed  element,  a  fixed  money  rent  wouhl 
be  most  convenient  for  tiie  tenant  to  pav, 
and  tlie  most  equitable  for  the  landlord  to 
receive ;  but  as  price  has  fluctuated  t<>  an 
inordinate  degree  in  the  course  of  years — 
from  1771  to  1S42  that  of  wheat  has 
absolutely  fluctuated  o(J4,  of  barley  GDI, 
and  of  oats  314  per  cent — and  as  price 
has  gradually  fallen  from  tiie  end  of  the 
war  in  1815  to  tlie  present  lime,  1S50, 
it  seems  reasonable,  on  the  part  of  the 
tenants,  to  desire  to  have  tlie  rents  so 
adjusted  as  to  become  the  true  exponents 
of  the  fluctuations  in  i»rice  —  oftener 
at  least  than  the  fixed  numey-rent  has 
hitherto  been,  if  it  cannot  certainly  be  done 
at  all  times. 

5290.  The  only  part  of  the  farm-pro- 


duce upon  which  the  fluctoations  in  price 
can  be  made  to  bear  is  the  grain,  whetiier 
it  be  of  one  kind  or  of  all  the  kinds 
usually  cultivated  on  the  farm.  "Wheat 
was  at  first  chosen  as  the  grain  whose 
price  should  regulate  the  fluctuating  por- 
tion of  the  rent ;  because,  although  the 
absolute  fluctuations  in  its  price  were 
great,  the  relative  fluctuations  in  reference 
to  the  price  of  the  other  sorts  of  grain  were 
not  so  great,  not  exceeding  100  per  cent. 
But  on  many  farms  no  wheat  was  raised, 
and  the  possessors  of  them  were  naturally 
apprehensive  that  the  price  of  a  grain 
which  they  did  not  cultivate  would  not 
fairly  represent  the  priceexigible  on  the  sort 
or  Sorts  of  grain  which  they  did  raise.  At 
the  same  time,  the  price  of  wheat  could 
not  be  disregarded,  as  it  no  doubt  fixes 
the  relative  prices  of  the  other  sorts  of 
grain  ;  and  that  species  of  grain,  besides, 
constitutes  a  large  proportion  of  the  crop 
of  the  kingdom.  All  inconveniences  in 
the  matter  were  disposed  of  by  adopting 
the  price  of  the  three  grains  most  com- 
monly grown  in  the  country — wheat,  bar- 
ley, and  oats — and  their  cumulative  prices 
per  quarter  afl'ord  data  by  which  to 
estimate  the  gross  value  of  the  grain  raised 
on  the  farm. 

5291.  But  a  rent  paid  entirely  from 
the  fluctnating  price  of  grain  is  satisfactory 
to  neither  landlord  nor  tenant.  When  the 
price  sinks  very  low,  either  from  an  ex- 
traordinary crop  or  from  extraordinary 
Competition  by  the  importation  of  foreign 
Corn,  the  landlord  will  receive  less  than 
his  just  proportion  of  the  crop  ;  and,  ou 
the  other  hand,  when  the  price  rises  to  a 
great  height,  from  a  large  deficiency  in 
the  crop  at  home,  toi.'ether  with  a  limited 
importation  from  abroad,  the  tenant  will 
pay  a  nmch  larger  sum  iu  rent  than  be 
can  realise  from  his  crop. 

5202.  A  compromise  seems  necessary 
to  meet  the  cases  of  both  parties,  and  it  is 
eff'ected  in  this  manner: — Let  one  half  of 
the  estimated  rent  be  always  paid  in  cash, 
and  the  other  half  in  grain,  the  value  of 
which  at  the  cumulative  price  per  quarter 
of  wheat,  barley,  and  oats,  fixed  hy  the 
fiars,  or  the  general  average  jirices  of  tlie 
country,  shall  be  equal  in  amount  to  the 
half  paid  in  cash  at  the  time  the  rent  was 
estimated.    The  grain  half  of  the  rent  will 
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fluctuate  thereafter  with  the  average  price, 
as  it  rises  or  falls.  For  example — sup- 
posing the  rent  of  the  farm  had  been  esti- 
mated at  £1000  a-year,  and  that  the 
average  prices  of  grain  at  the  time  were, 
for  wheat  40s.,  barley  22s.,  and  oats  16s. 
per  quarter,  so  that  about  1  28  quarters  of 
each  sort  of  grain  at  those  prices  respec- 
tively would  make  up  half  the  rent,  thus  : — 

The  Rent £1000  0  » 

In  Cash,       ....    £500  0  0 
In  Grain — 

Wheat,  128  qrs.  at  40s  £256    0    0 

Barley,  12S     . .     22s.    140  16    0 

Oats,     128     ..      16s.     102    8    0 


128 


499    4    0   499  4  0      999  4  0 


]n  future,  no  change  would  take  place  in 
the  £500  paid  in  cash;  but  the  £499,  4s., 
iiised  from  the  128  quarters  of  each  sort 
of  grain,  would  vary  every  year,  more  or 
Ijss,  with  the  average  prices.  Or,  the 
conversion  of  a  money  rent  into  a  grain 
one  may  be  done  in  another  way.  Sup- 
pose that  the  £1000  a-year  is  25s.  the 
acre,  then  78s.,  the  cumulative  price  of 
wheat,  barley,  and  oats,  per  quarter,  :  8, 
the  bushels  in  a  quarter,  :  :  25s.  : 
2.564  bushels  of  eacb  kind  of  grain,  which, 
at  the  respective  prices  per  quarter,  give 
24s.  llfd.  per  acre. 

5293.  The  rate  of  interest  on  money 
should  euter  as  an  element  in  the  calcula- 
tion of  rent;  because,  the  rate  of  profit 
derivable  from  the  capital  invested  in  the 
farm  sliould  vary  with  tlie  general  rate  of 
interest.  Tims,  if  the  farmer  expects  1  5 
per  cent  on  his  invested  capital  when  the 
rxte  of  interest  is  5  per  cent,  like  other 
people  in  trade,  he  should  be  content  with 
12  per  cent  when  the  rate  falls  to  4  per 
osnt.  If  the  rates  of  profit  and  interest 
bear  a  different  relation  in  the  country, 
the  farmer,  of  course,  must  submit  to  the 
general  conditions  of  trade. 

5294.  But  rent  is  seldom  estimated  by 
such  a  roundabout  method,  since  experi- 
ence has  taugiit  practical  men  to  come  to 
a  conclusion  at  once,  as  to  the  capability 
of  every  soil,tH  the  condition  they  view  it; 
and  it  is  this  criterion  of  tlie  maturity  of 
their  judgment  that  stamps  an  intrinsic 
value  on  their  advice.  They  estimate  the 
acreable  amount  of  grain  which  the  land 
■will  produce,  and  the  quantity  of  stock  it 
will  support,  in  the  condition  they  see  it; 


and,  calculating  these  at  the  current  prices, 
the  total  value  of  the  produce  is  ascer- 
taine<l,  and  the  rent  determined  which  the 
farm  can  aftbrd  to  pay.  Altliough  they 
estimate  the  rent  of  the  land  in  its  exist- 
ing condition,  they  judge,  besides,  whether 
the  land  is  capable  of  producing  more  by 
better  farming,  and  give  the  rent  a  lati- 
tude in  the  offer  to  be  made.  Upon  thia 
last  uncertain  element,  however,  many 
rents  have  been  offered  beyond  tlie  intrinsic 
value  of  the  land ;  and  when  seasons  be- 
come unpropiiious,  or  prices  fall,  or  the  new 
tenant  proves  himself  an  indiflerent  farmer, 
the  rent  he  promised  is  soon  found  to  be 
too  high  for  his  skill. 

5295.  "  One  of  the  chief  arguments  in 
favour  of  a  constant  money  rent,''  says  an 
intelligent  writer  on  this  subject,  "  in 
opposition  to  every  kind  of  fluctuating 
rent,  is  this — that,  however  ill  the  former 
may  be  adapted  to  the  times,  or  however 
widely  it  may  difter  from  the  natural  rent 
of  the  farm,  the  tenant,  from  knowing  its 
exact  amount,  can  regulate  his  other  ex- 
penditure accordingly,  and  the  proj)rietor 
receiving  such  rent  knows  exactly  what  he 
has  to  spend.  Now,  as  to  the  tenant,  it 
appears  to  us  that  he  is  better  enabled  to 
regulate  iiis  expenditure  by  knowing  the 
quantity,  or  nearly  so,  of  his  produce — say 
the  number  of  stacks  of  wheat  vvhicli  he 
must  lay  aside  as  rent — than  by  knowing 
the  sum  of  money  when  he  is  yet  ignorant 
what  proportion  that  sum  will  bear  to  the 
gross  return  from  his  farm.  As  regards 
the  proprietor,  again,  we  conceive  that 
the  virtual  value  of  his  income  is  fully  as 
steady  when  made  up  of  produce-rents  as 
money-rents.  This  results  from  the  fact 
that  the  staple  pro<lacts  of  the  country, 
such  as  corn,  butcliers'  meat,  and  wool, 
are  tlie  chief  regulators  of  the  value  of 
money.  Tlius,  if  the  proprietors  income 
be  regulated  by  these,  or  even  by  the 
most  important  of  tliem,  he  may  calculate 
on  being  able  always  to  obtain  out  of  it 
pretty  nearly  the  same  quantities  of  the 
necessaries,  and  even  of  the  luxuries  of 
life.  But  even  if  it  were  some  advantage, 
in  ordinary  ca.'^es,  for  both  parties  to  know 
the  amount  of  money  in  place  of  produce 
which  they  have  to  give  and  receive,  such 
knowledge  would  be  of  little  consolation 
to  the  tenant,  when  that  money  becomes 
double  of  what  he  would  have  to  give,  or 
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to  the  proprietor,  when  it  is  only  half  of     engaged    in     raising    com,   a   grain-rent 

wliat  he  would  have  to  get,  were  a  new 

bargain  to  be  made.       That   such    cases 

have  often    liappened   with   farms    let  in 

fixed    money-rents,  during    the  last   half 

century,  no   one  in    the  least  acquainted 

witii  the  history  of  British  agriculture  will 

deny.     There  appears,  therefore,  to  be  no 

euch  advantage  in  a  constant  rent  over  a 


seems  almost  indispensable  for  it,  to  pro- 
tect both  landlord  and  tenant  from  the 
great  fluctuations  which  beset  the  corn- 
market. 

529.9.  A  pastoral  farm  haa  nothing  to  do 
with  a  grain-rent,  its  principle  of  rent 
being  .so  much    money   per  acre  for   the 


fluctuating  one,  from  the  sure  fixedness  of     pasturage,  or  so  much  money  par  head  for 

every  sheep  or  ox  it  can  support. 


the  one  over  the  variableness  of  the  other, 
as  to  make  us  prefer  the  former,  if  the 
latter  can  be  better  proportioned  to  the 
means  of  paying  it. 

5296.  "The  propriety  of  making  the 
rent  fluctuate  evidently  depends  much  on 
the  duration  of  the  agreement,  whether  as 
originally  determined,  or  as  tacitly  pro- 
longed. The  natural  rent  of  land  for  a 
single  season  can  be  calculated  with  a  pro- 
bability of  sufficient  accuracy  to  justify 
the  offer  and  acceptance  of  a  fixed  rent  for 
it.  For  a  period,  however,  such  as  that  to 
which  leases  usually  extend,  it  is  difficult 
to  estimate  rents  with  an  approach  to 
accuracy,  even  during  the  most  undis- 
turbed progress  of  legislation  and  of  agri- 
culture. During  the  extraordinary 
cl>anges  which  this  country  has  experi- 
enced in  its  agricultural,  as  well  as  com- 
mercial, political,  and  social  condition 
within  the  last  half  century,  the  calcu- 
lation of  rents  for  the  period  has  been 
little  else  than  wild  conjecture,  and  the 
pecuniary  condition  of  proprietors  and 
tenants  have  in  many  instances  been  re- 
versed. 

5297.  "  It  is  obvious  that  excessive 
gain  or  loss  to  either  party — both  preju- 
dicial to  the  advancement  of  agriculture 
— would  have  lieen  avoided,  or  at  least 
greatly  modifietl,  had  rents  been  propor- 
tioned to  the  balance  of  income  over  ex- 
})eiuliture,  out  of  which  balance  rent  is 
payable.  The  necessity  of  making  rents 
fluctuate  was  thus  most  felt  where  leases 
were  granted.  It  was  therefore  in  Scot- 
land, and  the  parts  of  Enirland  where  this 

mode  of  tenure  prevailed,  that  a  system  of     more  or  less  close  may  no  doubt  be  observed, 
rent  regulated  by  the  price  of  grain  ori- 
ginated, and  still  exists  to  a  considerable 
extent."  * 


5300.  When  calculated  in  the  manner  I  have 
described,  rent  may  be  regarded  as  the  natural 
value  of  the  land.  It  is  based  on  the  supposi- 
tion that  the  land  is  worth  the  sum  at  the  time 
of  the  estimate.  It  also  takes  for  granted  thut 
the  farm  is  complete  in  all  its  appoiiitments-- 
the  house,  the  steading,  the  fences,  and  also  that 
the  land  is  in  fair  condition.  It  may  also  be  re- 
garded as  a  rack-rent — that  is,  the  highest  value 
the  laud  can  bear  at  the  time. 

5301.  But  when  these  appointments  are  in- 
complete— the  house  bad  or  awanting — the 
steading  incommodious — the  fences  dilapidated, 
or  the  land  in  wretched  order, — the  rent  must 
be  modified  to  suit  the  particular  state  of  the 
farm.  What  proportion  of  the  rent  ought  to  be 
deducted  for  a  bad  farui-house,  a  bad  steading, 
bad  fences,  it  is  not  easy  to  decide  ;  but  from 
2s.  6d.  to  OS.  an  acre  may  not  be  unreasonable. 
And  for  bad  condition  of  the  soil,  from  5s.  to  10s. 
an  acre  is  not  too  great  a  deduction,  since  it  may 
require  from  L.5  to  L.IO  an  acre  to  put  it  into 
heart.  The  estimate  of  the  deterioration  by 
such  exigencies,  in  the  shape  of  pecuniary  de- 
ductions, converts  the  rent  into  a  covenanted 
one,  and  it  assumes  that  character  also  when  the 
tenant  undertakes  to  build,  or  fence,  or  drain  ; 
but  when  the  landlord  undertakes  to  supply  the 
deficiences,  the  covenanted  rent  is  still  acted 
upon,  because  it  is  a  covenanted  one,  and  a  per- 
centage is  paid  over  and  above  by  the  tenant, 
as  the  deficiences  are  all  remedied  ;  but  when- 
ever the  entire  rent,  including  the  percentagjt, 
is  payable,  it  becomes  the  natural  one. 

5302.  Both  the  natural  and  covenanted  rents 
may  be  either  constant  or  fluctuating;  and  I  have 
shown  above  that  the  partially  fluctuating  rent  is 
the  safest  for  the  tenant. 

5303.  But  the  method  of  arranging  the  grain 
rent,  as  enunciated  above,  (5292,)  is  not  quite 
correct,  because  it  includes  the  value  of  the 
stock,  which  ought  not  to  be  regulated  by  that 
of  the  grain  ;    for,  although  a  correspondence 


5298.  A  carse  clay-farm  being  entirely 


over  an  average  of  years,  between  the  values  of 
grain  and  stock,  yet  there  is  often  such  a 
discrepancy  between  their  prices  in  different 
seasons,  as  to  render  a  rent  calculated  from  the 
one  a  very  false  representation  of  that  payable 
from  the  other.     The  natural  rent  payable  for 
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stock  is  the  value  of  the  stock  in  the  market,  or 
the  value  of  the  stock-feeding  crops,  such  as 
turnips,  grass,  hay.  The  market  value  of  the 
stock  would  be  extremely  diflRcult  to  ascertain, 
since  stock  are  brought  into  the  market  at  all 
ages,  and  in  all  conditions,  and  both  dead  and 
alive  ;  but  the  value  of  the  stock-feeding  crops  is 
as  easily  estimated  as  that  of  grain  itself,  and 
their  fluctuation  also  as  easily  estimated  as  those 
of  grain.  On  these  accounts,  the  value  obtained 
by  selling  the  stock-feeding  crops  to  be  eaten  on 
the  ground  and  in  tlie  steading,  ought  to  deter- 
mine their  portion  of  the  rent  ;  and  this  mode 
would  have  the  advantage  of  being  a  simpler 
guide  than  the  value  of  the  stock  sold  in  any  one 
year,  because  their  intrinsic  value  seldom  corre- 
sponds exactly  with  the  money  received  for  them. 

5304.  From  what  has  been  said,  it  is  price 
alone  that  has  hitlierto  been  attended  to  in  regu- 
lating grain  rents.  "  This  we  consider  a  glaring 
d«!fect  in  the  system  now  followed,"  observes  the 
writer  formerly  quoted,  "  as  applied  to  the  pre- 
sent, and  more  especially  to  what  we  hope  will 
be  tiie  future  state  of  our  grain  markets.  We 
consider  such  a  system  in  many  instances  to  be 
unfair  to  the  proprietor,  and  in  others  to  the 
tenant.  It  is  unfair  to  the  proprietor  when  the 
crop  of  the  county,  and  therefore  presumably 
that  of  his  own  property,  exceeds  the  average 
quantity  of  many  years'  crops  in  a  greater  degree 
than  its  price  falls  below  the  average  ;  and  for 
the  tenant,  when  the  crop  falls  under  an  average 
quantity  to  a  greater  degree  than  its  price  rises 
above  the  average.  But,  suppose  the  fluctuations 
in  price  to  be  exactly  the  reverse  of  the  fluctua- 
tions iu  quantity,  the  present  method  is  far  from 
being  a  proper  one  for  adjusting  rent  ;  because, 
were  the  price  to  fall  in  the  same  proportion  as 
the  acreable  produce  increased,  the  tenant  ought 
still  to  have  the  same  income  from  his  farm, 
whicli  being  obtained  at  a  smaller  outlay,  he 
would  have  a  greater  balance  to  pay  rent  from  a 
large  clieap  crop  than  from  a  small  dear  one. 
Hence  the  present  system  of  grain  rents  is  par- 
ticularly unfavourable  for  the  landlord  wlien  the 
crop  is  abundant  and  cheap,  and  equally  so  for 
the  tenant  when  scanty  and  dear.  Its  only 
proper  and  justifiable  tendency  seems  to  be,  to 
give  the  proprietor  a  share  in  the  benefit  from  a 
rise  in  prices,  when  the  rise  is  not  produced  by 
a  deficiency  of  crop,  and  to  protect  the  tenant 
against  the  entire  loss  from  an  unlooked  for 
reduction  of  price  through  an  inundation  of  fo- 
reign corn."  *  This  latter  casualty  the  tenant 
was  guarded  against  by  protective  duties;  but 
now  that  they  are  removed,  no  such  guard  exists 
to  protect  him  from  any  and  every  casualty  that 
may  befall  price.  The  sooner,  therefore,  that  the 
mere  element  of  price,  in  estimating  grain  rents, 
is  abandoned,  the  better  for  both  landlord  and 
tenant. 

5305.  The  only  remedy  for  this  danger,  which 
is  now  imminent  under  Free  Trade,  is  to  take  the 
acreaUe  atera<je  of  the  countu,  as  well  as  the  ave- 
rage price  of  the  regulating  grains,  as  the  only 


true  and  proper  elements  in  the  calculation  of 
fluctuating  grain  rents  ;  and  in  like  manner,  in 
calculating  the  fluctuating  rents  payable  on 
cattle  and  sheep,  the  average  acreable  value  of 
the  stock-feeding  crofs  throughout  the  county 
ought  to  be  taken  rather  than  the  average  price 
per  stone  of  beef,  mutton,  and  wool.  I  do  not 
say  that  this  plan  would  entirely  compensate  for 
the  great  depression  of  price  occasioned  by  free 
foreign  imports.  I  think  it  would  not  ;  but  it 
would  certainly  cause  less  loss  to  the  tenant  than 
any  system  of  grain  rents  in  existence,  and  much 
less  than  any  existing  constant  money  rents. 

5306.  The  difiiculty  of  determining  the  sta- 
tistical facts  of  the  annual  average  acreable  pro- 
duce of  grain  and  of  stockfeeding  crops  in  each 
county,  is  the  only  considerable  obstacle  to  the 
adoption  of  this  theory  of  grain  rent  iu  practice; 
and  it  is  evident  that,  until  those  facts  can  be 
ascertained,  it  will  be  impossible  to  institute  the 
system  of  grain  rent  recommended. 

5307.  It  may  be  well  to  recapitulate  the  ad- 
vantages attending  the  recommended  system,  as 
well  as  to  meet  the  objections  against  it.  ].  It 
would  give  the  landlord  and  tenant  their  just 
shares  of  profit  and  loss  from  the  general  im- 
provement of  agriculture,  without  influencing  the 
gain  or  loss  due  to  the  tenant  for  his  peculiarly 
good  or  bad  management.  2.  When  his  land  is 
let  on  a  constant  money  rent,  the  landlord's  only 
benefit  from  the  inward  produce  of  the  country, 
on  account  of  general  improvements  in  agricul- 
ture, depends  on  the  frequent  disproportionate 
increase  in  the  value  of  money.  When  it  is  let 
on  the  present  mode  ot  grain  rent,  an  increased 
produce  by  such  means  is  rather  a  loss  than  a 
gain  to  him,  by  its  reducing  the  price  of  grain 
more  than  mat  of  otiier  commodities,  and,  con- 
sequently, it  lowers  his  rental  more  than  it  raises 
the  value  of  money.  I  see  no  reason  wliy  the 
proprietor  should  not  share  with  his  tenarit  in 
the  variations  of  the  productiveness  of  the  soil, 
whether  occasioned  by  the  weather  or  by  the  ap- 
plication of  science,  as  well  as  iu  the  variation 
of  the  prices.  3.  By  it  landlords  would  derive 
the  additional  advantage  of  choosing  skilful 
tenants,  who,  by  increasing  the  produce  of  ilieir 
farms,  would  raise  the  average  produce  of  the 
district,  and  consequently  establibli  the  means  by 
which  their  rents  would  be  increased.  4.  Aa 
iiiestiniable  benefit  would  result  to  the  commu- 
nity from  the  adoption  of  this  practice,  by  giving 
proprietors  a  more  immediate  pecuniary  Interest 
in  increasing  the  produce  of  their  estates,  and  of 
the  Country  around  them,  as  also  by  its  thus  cre- 
ating a  strong  inducement  for  them  to  reside  on 
their  estates,  o.  By  proportioning  their  income 
to  the  state  of  the  country,  such  a  mode  of  rents 
would  deprive  proprietors  of  ilie  most  plausible 
argument  against  granting  !ea>es,  and  would, 
therefore,  induce  the  practice,  with  its  numerous 
good  consequences,  to  be  greatly  extended. 

5308.  The  only  objection  against  the  proposed 
system  is,  that  by  reducing  rent  as  the  average 
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produce  diminishes,  a  prcminm  on  bad  farming 
would  be  established.  Such  would  no  doubt  be 
the  case  were  the  rent  merely  to  vary  with  the 
produce  of  the  farm  for  which  it  is  paid;  but 
when  it  is  mainly  dependent  on  the  produce  over 
a  large  district,  the  objection  is  not  a  good  one  ; 
for  tlie  influence  of  a  scanty  crop  of  one  farm  in 
reducing  the  average  of  the  district  would  be  so 
small,  and  the  loss  from  it  to  the  farmer  so  great, 
that  the  increasing  productiveness  of  his  farm 
would  be  as  much  au  object  to  him  as  any  other 
system  of  payment,  and  it  would  thus  present 
no  temptation  to  relax  his  energies. 

5309.  After  so  lengthened  an  exposition  of 
the  grain  rent,  it  may  be  deemed  superfluous  to 
adduce  any  more  instances  of  it;  but  the  one 
enunciated  by  the  late  Dr  Coventry,  having 
found  considerable  favour  amongst  agricul- 
turists, it  may  be  proper  to  mention  it.  He  con- 
structed a  formula  on  the  produce  of  oats — the 
species  of  grain  most  commonly  cultivated  in 
Scotland — and  the  terms  of  the  formula  were  : 
Divide  the  produce  per  acre  in  oats  by  two,  and 
multiply  the  product  by  one-tenth  of  the  produce. 
Thus  :— 

Take  the  produce  of  oats  at  8     quarters  per  acre. 

Which  divide  by  "2  is  4 

'.  Multiply  4  by  j'^  of  8,  .8 

rt  — 

And  the  amount  is,       3.'2 

That  is  3.2  quarters  per  .ncre  for  rent,  which  at 
16s.  per  quarter,  gives  51s.  id.  in  money  per 
acre  for  rent.  Carrying  out  this  rule  to  various 
amounts  of  produce  per  acre,  it  appears  that 
land  capable  of  yielding  10  quarters  per  acre 
pays  half  its  produce  in  rent,  while  that  which 
only  yields  2  quarters  per  acre  pays  only  one- 
tenth  of  its  produce  in  rent.  The  principle  upon 
which  this  great  difference  in  the  proportions  of 
produce  is  founded  is,  that  the  cost  of  labour  in 
managing  land  which  only  grows  2  quarters  per 
acre  is  fully  greater  than  tliat  of  labouring  and 
managing  land  which  yields  10  quarters  per 
acre,  whilst  the  return  is  only  1  :  5.  Now  it 
seems  but  fair,  that  if,  with  poor  land,  the 
tenant  has  due  allowance  afforded  him,  on 
account  of  its  inferiority,  the  same  consideration 
should  be  awarded  to  the  landlord,  on  account 
of  the  superiority  of  the  land  he  has  to  be  let. 
Were  this  principle  carried  to  an  extent  much 
beyond  10  «iuarters,  too  great  a  proportion  of 
produce  would  seem  to  accrue  to  the  landlord 
for  rent  ;  but  it  might,  perhaps,  hold  good,  to 
the  extent  of  productiveness  we  are  accustomed 
to  receive  in  this  country. 

5310.  One  advantage  this  rule  is  said  to 
possess  is,  that  should  the  capability  of  the  land  to 
produce  what  ise.-timated  be  correct,  the  mode 
by  which  the  quantity  taken  for  rent  is  appor- 
tioned, will  be  found  never  to  churge  the  land 
more  than  it  can  fairly  be  conceived  to  bear. 

SSII.  The  conversion  of  a  money  rent  into  a 


grain  one  is  by  the  same  rule  as  that  alreadj 
given  in  (5292.)  * 

5312.  Not  unfrequently  one  sees  in  the  news- 
papers schemesforcalculating  the  value  of  a  given 
crop  per  acre  by  the  prices  as  they  fluctuate. 
When  such  schemes  are  intended  for  England, 
wheat  alone  is  the  grain  used  as  the  basis  of  cal- 
culation. Such  schemes  usually  display  little 
ingenuity.  A  pivot,  as  it  is  called,  is  fixed  upon, 
and  it  is  any  sum  which  the  concocter  may 
choose  to  adopt.  As  the  price  of  wheat  ri.-es  or 
falls  one  shilling  a  quarter,  the  rent  for  a  given 
number  of  bushels  per  acre  ri.-es  or  falls  two 
shillings,  and  as  the  produce  increases  or  dimi- 
nishes by  one  bushel  per  acre,  the  rent  rises  or 
falls  three  shillings  per  acre.  Such  is  the  usual 
sliding  up  and  down,  backwards  and  forwards, 
of  all  the  schemes  referred  to,  which  are  evidently 
based  on  no  principle  whatever;  are  as  imaginary 
as  any  scheme  can  be;  and  are  inapplicable,  as  a 
general  rule,  even  to  the  circumstances  of  tb* 
most  limited  districts. 

5313.  The  old  rule  of  dividing  the  produc*  of 
a  farm  gave  one-third  to  the  landlord,  one-third 
to  the  labourers,  and  one-third  to  the  farmer  ; 
but  it  is  now  well  understood  that  the  tenant 
does  not  receive  as  much  of  the  produce  as  the 
landlord  does,  nor  so  much  as  the  labourers  and 
other  costs  demand.  While  the  profit  of  the 
tenant  has  diminished,  the  rent  to  the  land- 
lord has  increased,  and  so  have  the  costs  of 
management.  The  tenant  has  been  most  lib^rat 
to  the  land  in  bestowing  increasing  labour  and 
manure  upon  it,  whereby  its  fertility  and  pro- 
ductiveness have  been  very  much  promoted,  and 
the  landlord  has  thereby  profited  largely  by  a  rise 
of  rent.  To  this  liberal  spirit  of  the  tenantry  is  to 
be  ascribed  the  high  state  of  cultivation  which 
the  land  in  Scotland  generally  exhibits. 

5314.  I  think  that  the  county  average,  or 
Fiars  prices  of  grain,  as  estimated  at  present  in 
Scotland,  give  only  a  rude  approximation  to  the 
real  average  of  the  entire  sales  in  the  county 
for  the  season,  which  arises  chiefly  from  the  cir- 
cumstance that  about  one-half  of  the  grain 
remains  unsold  at  the  period,  February  and 
March,  when  the  averages  are  taken.  Should 
any  unforeseen  change  take  place  thereafter  ia 
the  prospects  of  the  succeeding  crop,  it  is  evidet-t 
that  the  latter  half  of  the  grain  may  be  sold  at 
a  very  different  price  from  the  previous  half. 
Even  in  disiricts  where  the  rents  are  not  regu- 
lated by  the  value  of  grain,  and  where  conse- 
quently no  de.-ire  can  exist  to  depreciate  its 
value,  the  grain  thrashed  in  spring  and  summer 
is  of  better  quality  than  that  thrashed  in  the 
early  part  of  the  winter,  and  farmers  generally 
sell  their  lightest  and  least  valuable  grain  in  the 
early  part  of  the  season.  It  is  well  known  that 
wheat  only  becomes  fit  for  grinding  by  itself 
after  March,  and  thence  realises  a  higher  price  ; 
and  althoui;li  it  shrinks  much  in  the  stack  after 
that  period,  it  does  not  so  more  than  it  would 
have  shrunk  in  the  granary,  and  being  sweeter 
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and  fresher  from  the  stack,  it  is  worth  more 
money  in  summer  from  it  than  from  the  granary. 

5315.  Although  a  more  just  striking  of  the 
fiars  could  be  easily  devised,  it  would  be  unjust 
to  alter  the  mode  entirely,  until  all  the  existing 
agreements,  which  depend  upon  the  fiars  prices, 
had  come  to  an  end  in  the  course  of  time.  Until 
that  period  arrived,  it  would  be  incumbent  to 
continue  the  striking  of  the  fiars  as  at  present, 
while,  at  the  same  time,  another  strike  should 
take  place  at  the  end  of  the  season,  when  it 
might  reasonably  be  concluded  that  all  the  grain 
of  the  preceding  crop  had  been  disposed  of. 
The  average  of  the  two  strikes  should  regu- 
late the  terms  of  new  agreements  ;  and 
after  it  was  understood  that  all  the  old  agree- 
ments had  terminated,  the  fiars  ought  then  to 
be  struck  at  such  a  season  as  would  embrace  the 
sales  of  all  the  corn  of  the  preceding  year  and 
crop.  Many  years  ago  the  fiars  were  struck 
both  at  Candlemas  and  Lammas.  It  may  be 
insisted  on  that  the  proposed  change  would 
operate  more  in  favour  of  the  landlord  than  tjie 
tenant;  I  would  say,  be  it  so,  if  justice  is  thereby 
better  dispensed. 


ON  THE  MODE   OF  OFFERING  FOR  A  FARM. 

5316.  The  common  practice  for  the 
candidates  of  a  farm  is,  to  present  to  the 
landlord  or  his  agent  a  written  ofler  of  the 
rent  willing  to  be  paid  by  them ;  and  should 
the  farm  be  complete  in  its  appomtments, 
no  conditions  are  specified  ;  but  should  any 
of  them  be  incomplete,  the  offer  is  gene- 
rally accompanied  with  such  conditions, 
as  shall  either  cause  the  landlord  to  com- 
plete them,  or  shall  fix  the  rent  in  accor- 
dance with  the  actual  state  of  the  farm. 

5317.  That  any  conditions  accompany 
an  offer  arises  entirely  from  the  state  of 
the  farm.  Where  the  buildings  and  fences 
are  in  good  order,  no  conditions  in  an  offer 
are  requisite.  But  as  farms  are  generally 
presented  in  the  market— with  the  house 
in  bad  repair,  or  the  steading  inadequate 
or  incommodious,  or  the  fences  incom- 
pleted or  in  a  state  of  disrepair— condi- 
tions become  imperative.  Too  many  pro- 
prietors seem  to  think  that  a  farm  may 
be  sent  to  market  in  any  state,  and  yet 
expect  such  a  rent  as  if  all  its  appoint- 
ments were  in  the  best  order.  It  is  evi- 
dent, however,  that  no  proprietor  has 
reasonable  grounds  for  expecting  a  rack- 
rent  for  a  fann  in  an  incomplete  state.  If 
he  will  spare  his  own  pocket  in  completino- 
the  buildings  and  fences,  it  is  but  right 


that  his  rental  should  be  as  much  dimi- 
nished as  amounts  to  the  interest  of  the 
money  required  to  put  the  farm  in  order. 
It  is  true  that  he  has  a  perfect  right  to 
present  his  farms  to  the  market  in  any 
state  he  pleases  ;  and  it  is  also  true,  that 
tenants  will  be  found  to  take  farms  in 
every  state  of  deterioration  ;  but  in  such 
circumstances,  no  lease  can  present  the 
slightest  guarantee  for  the  regular  pay- 
ment of  rent,  or  for  the  respectability  of 
the  tenant.  It  were  to  be  desired  that 
every  proprietor  would  put  his  farms  into 
proper  order,  as  regards  the  buildings  and 
fences,  before  offering  them  to  be  let. 
Such  a  course  would  redound  to  his  ad- 
vantage ;  for  a  complete  farm  will  com- 
mand a  higher  proportional  rent  than  an 
incomplete  one,  and  it  will  enable  the 
tenant  the  better  to  pay  the  higher  rent. 

5318.  The  conditions  may  affect  many 
subjects ;  but  those  which  are  indispensable 
are,  when  the  farm-house  requires  exten- 
sive repairs  or  additions  to  render  it 
suitable  for  the  wants  of  the  farm  ;  when 
the  steading  requires  additional  accommo- 
dation in  conformity  with  the  size  of  the 
farm  ;  when  the  fences  require  completing, 
or  renewing,  or  extensive  repairs;  and 
when  the  farm-roads  require  to  be  [lut  into 
a  serviceable  state.  These  are  all  sub- 
jects which  it  is  the  immediate  duty  of 
the  landlord  to  put  to  rights.  If  the  offer 
has  been  estimated  irrespective  of  these 
particulars,  it  is  but  right  that  the  tenant 
pay  the  landlord,  over  and  above  his 
offered  rent,  the  legal  interest  on  the  sum 
required  to  put  them  right;  but  when  the 
rent  has  been  estimated  on  the  condition 
of  a  complete  farm,  the  tenant  ought 
not  to  pay  any  interest  on  the  sum  re- 
quired to  put  the  farm  in  the  completed 
state. 

5319.  Other  conditions  may  also  be  re- 
quisite which  are  not  indispensable,  such 
as  the  thorough  drainage  of  the  farm  ;  the 
foruuition  of  a  large  drain  or  outlet  for  the 
drainage,  where  such  is  necessary ;  the 
improvement  of  waste  land  ;  the  substitu- 
tion of  one  sort  of  power  to  the  thrashing- 
machine  for  another,  as  steam  or  water  for 
horse-power,  vviien  suitable  buildings  are 
required  for  the  change.  These  all  con- 
stitute permanent  improvements  in  the 
farm,  and  belong  rather  to  the  landlord 
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than  for  tlie  tenant  to  undertake  ;  but  tlie 
tenant  may  be  willing  to  undertake  the 
larger  proportion  of  them,  on  receiving 
the  landlord's  consent, — and  if  he  can 
gecure  the  landlord's  assistance  also,  he 
ehonid  endeavour  to  obtain  it.  When  the 
tenant  has  abundance  of  capital  to  stock 
the  farm  desired,  and  to  pay  for  such  im- 
provements, it  is  well  for  the  farm  and 
for  its  [troprictor;  but  when  such  operations 
would  cripple  tiie  means  of  the  tenant  to 
undertake,  the  landlord  ought  not  to  con- 
sent to  his  accomplishing  them  alone,  to  the 
detriment  of  the  otlierwise  good  manage- 
ment of  the  farm  :  he  should  rather  assist 
him,  by  advancing  or  procuring  money, 
and  cause  him  to  pay  a  little  more  than 
the  bare  legal  interest  for  it.  Such  a 
course  of  proceeding  would  not  only  secure 
the  improvement  of  the  farm  by  a  zealous 
tenant,  but  would  reserve  his  capital  so  as 
to  enable  him  to  put  the  land  in  the  high- 
est state  of  fertility,  by  the  purchase  of 
lime  and  extraneous  enriching  manures. 
The  draining  and  the  impntvement  of  the 
waste  land  would  soon  repay  themselves, 
while  the  expense  of  the  erection  for  the 
change  of  power  would  also  be  repaid  the 
tenant,  by  the  saving  in  the  wear  and  tear 
of  horses  and  harness. 

5320.  Offers  are  thus  receive<l  by  the 
proprietor  from  any  number  of  candidates 
that  may  choose  to  offer  fur  the  farm. 
When  all  the  candidates  are  on  an  equal 
footing,  as  to  the  amount  of  rent  offered, 
and  as  to  respectability  of  character,  the 
one  who  specifies  the  fewest  conditions  on 
the  proprietor  to  render  the  farm  complete, 
is  accepted  as  tenant.  It  is  not  probable 
that  all  the  candidates,  or  any  two  of 
them,  are  equal  in  capital,  skill,  and  re- 
spectability; but,  generally,  the  one  who  is 
willing  to  take  the  farm  as  it  stands,  and 
offers  the  highest,  or  about  the  highest 
rent,  is  sure  of  being  accepted,  and  all 
conditions  are  as  much  avoided  as  pos- 
jsible,  as  if  it  is  not  the  business  of  the  pro- 
prietor to  jjut  his  farm  into  complete  order. 
The  accepted  offer  is  intimated  to  the  suc- 
cessful candidate  by  letter  from  the  pro- 
prietor or  his  agent. 

5321.  This  I  think  a  favourable  oppor- 
tunity for  making  a  few  pertinent  re- 
marks on  the  mode  usually  chosen  by 
proprietors  to  present  their  farms  to  mar- 


ket. When  a  farm  is  ready  for  a  new 
tenant,  the  circumstance  is  advertised  in 
the  newspapers.  To  this  proceeding  there 
can  be  no  objection,  since  no  better  mode 
exists  of  giving  publicity  to  the  fact. 
In  the  same  advertisement  it  is  announced 
that  offers  for  the  farm  will  be  received 
until  a  certain  day,  which  is  objectionable, 
inasmuch  as  it  puts  the  fixrm  uyt  to  private 
auction  —  one  candidate  being  pitted 
against  another  in  the  dark.  In  a  public 
auction,  all  the  competitors  hear  the  bid- 
dings announced  as  they  are  made,  and 
bid  accordingly;  and,  at  all  events,  the  suc- 
cessful competitor  only  pays  for  the  article 
competed  for  a  very  little  above  his  rival. 
In  tlie  private  auction  for  a  farm,  no  can- 
didate knows  the  offers  made  by  the  others, 
nor  whether  any  or  what  conditions  are 
annexed  to  them,  nor  how  much  the  ac- 
cepted offer  is  above  the  next  highest. 
Of  the  two  modes  of  auction,  the  private 
one  is  the  less  satisfactory  to  the  candi- 
dates, because  they  are  purposely  kept  in 
the  dark  and  in  suspense,  and  the  unsuc- 
cessful ones  have  generally  no  intimation 
sent  them  of  the  issue  of  the  concealed 
contest.  During  the  period  of  conceal- 
ment the  most  inifair  influences  may  have 
been  exercised  in  favour  of  a  particular 
candidate;  and  such  a  one,  if  possessing 
capital  and  skill,  may  have  been  induced 
to  raise  his  offer  to  the  pitch  of  some  ad- 
venturer, who  will  offer  any  amount  of 
rent  to  secure  the  possession  of  a  farm. 
In  accepting  of  money  offers,  proj)rietors 
virtually  yield  the  valuing  of  their  pro- 
perties to  other  parties  —  implying  that 
they  are  themselves  incompetent  to  value 
their  own  land  :  that  a  stranger  from  a 
distance,  who  knows  nothing  of  the  soil 
of  the  district,  of  its  farming,  its  peculi- 
arities, is  more  competent  to  estimate  the 
value  of  his  land  than  himself  and  his 
friends,  who  have  lived  upon  it  all  their 
days.  It  is  grievous  to  see  proprietors 
thus  acting  as  if  they  did  not  know  what 
to  do  with  their  properties;  and  such  a 
predicament  doubtless  arises  from  the  evil 
which  I  formerly  pointed  out,  of  pro- 
prietors generally  neirlecting  to  make 
themselves  acquainted  with  their  profes- 
si<m  at  an  early  period  of  life,  (.543.)  In 
every  other  jirofession,  the  dispo.ser  of 
goods  puts  a  value  upon  them,  and  when 
he  finds  he  cannot  pr.  cure  a  purchaser  at 
the  price  he  had  fixed,  he  lowers  it  to  suit 
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the  public  demand  and  opinion ;  but  he 
never  demeans  himself  by  asking  his  cus- 
tomers what  they  will  give  for  his  goods. 
Such  a  custom  the  country  chapman  only 
is  in  the  habit  of  following. 

5322.  By  far  the  most  dignified  course 
for  a  landed  proprietor  to  pursue,  is  to 
put  a  rent  on  the  farm,  which  he  is  sure 
any  industrious  and  skilful  tenant  could 
pay,  and  fix  such  conditions  of  lease  as 
will  protect  the  farm  from  the  effects  of 
avarice,  while  affording  ample  liberty  to 
the  skill  and  judgment  of  the  tenant,  and 
then  invite  farmers  to  become  candidates, 
not  as  valuers  of  land,  but  as  capitalists 
who  can  stock  the  farm,  and  as  farmers 
who  can  manage  land  skilfully ;  and,  from 
such  who  have  offered  themselves,  select 
the  one  who  has  the  most  capital,  the 
best  skill,  and  the  greatest  respectability. 
Were  such  a  system  generally  adopted, 
instead  of  the  prevailing  auctioneering 
one,  I  am  persuaded  that  better  farming 
would  prevail,  a  more  generally  diflfused 
respectable  tenantry  established,  rents 
more  easily  and  surely  paid,  labourers  more 
steadily  employed,  and  a  better  imder- 
standing  and  greater  cordiality  exist  be- 
tween landlord  and  tenant. 


ON  NEGOTIATING   THE  COVENANTS  OF  THE 
LEASE. 

5323.  On  large  properties,  the  terms  of 
lease  are  usually  printed,  and  a  copy  is 
given  to  every  one  who  chooses  to  apply  for 
it,  when  looking  at  a  farm.  Should  any 
of  the  terms  be  deemed  objectionable, 
they  are  commented  on  when  the  offer  is 
given  in,  and  the  alterations  desired  indi- 
cated. On  small  properties,  the  conditions 
are  obtained  verbally  or  in  writing  from 
the  proprietor  or  his  agent. 

5324.  In  any  printed  conditions  I  haA'e 
seen,  the  covenants  are  much  too  strict 
upon  tenants,  as  much  so  as  if  they  must 
be  rogues.  Precautions  are  no  doubt  re- 
quisite between  strangers — for  candidates 
for  farms  will  be  found  as  unprincipled  as 
to  ofi'er  any  amount  of  rent,  and  accept  any 
conditions  of  lease,  to  get  possession  of  a 
farm  that  is  in  good  order;  and,  when  they 
have  gained  possession  of  such  vantage- 
ground,   give   incessant  trouble   to  their 


landlord.  Such  a  collision  might  have 
been  avuided  by  previous  inquiry  into  the 
character  of  the  candidates,  or  by  hdlow- 
ing  the  course  of  letting  a  farm  recom- 
mended above  in  (5322,)  but  not  by  the 
strictest  conditions,  without  inquiry,  that 
could  be  imposed.  When  such  an  event 
happens,  the  proprietor  is  more  desirous  of 
obtaining  an  inordinate  rent  tli.iu  a  respect- 
able tenant ;  and  if  he  thereby  finds  him- 
self in  difficulties,  he  has  himself  or  hia 
agents  alone  to  blame.  Honest  tenants 
require  no  conditions  ;  but,  as  the  world  is 
constituted,  it  is  necessary  to  insert  re- 
strictions in  all  bargains  about  farms 
extending  over  a  series  of  years.  Such 
conditions  as  are  actually  concocted  by 
legal  advisers  are  minutely  harassing  to 
the  tenant,  simply  because  they  are  inap- 
plicable to  the  character  of  the  particular 
farm  ;  and  wherever  a  set  of  conditions 
are  kept  stereotyped  for  the  farms  of  an 
entire  estate,  and  have  been  drawn  up  by 
persons  unacquainted  with  farming,  they 
are  certain  of  being  inept.  Each  farm 
ought  to  have  conditions  suited  to  itself; 
and  although  they  may  be  rather  restric- 
tive, a  good  farmer  will  not  be  long  in 
concluding  a  bargain,  knowing  that  suit- 
ably restrictive  conditions,  like  good 
penal  laws,  are  only  applicable  to  ofl'enders. 

5325.  The  conditions  of  a  lease  may  be 
soon  adjusted,  if  both  parties  are  desirous 
of  meeting  on  fair  terms,  or  in  terms  of 
conditions  previously  understood  between 
the  parties.  But  in  many  cases,  after  the 
rent  has  been  accepted,  on  the  understand- 
ing that  the  conditions  exhibited  were  un- 
objectionable, the  candidate  endeavours  to 
negotiate  for  other  conditions,  which  will 
serve,  in  his  estimation,  to  mitigate  the 
rent  he  has  offered,  and  which  he  feels 
conscious  the  farm  cannot  j>ay.  Allow- 
ances for  draining  are  stipulated  for,  and 
is  a  proper  subject  for  negotiation  at  first, 
when  the  farm  requires  it.  The  steading 
requires  more  extensive  repairs  than  the 
outgoing  tenant  is  bound  to  uphold  ;  and 
even  additions  and  alterations  are  sug- 
gested, such  as  the  removal  of  the  horse- 
course,  and  the  erection  of  a  boiler-house 
and  chimney-stalk  of  a  steam-engine  for  the 
thrashing-mill,  or  the  construction  of  a 
dam  for  a  water- wheel.  A  new  set  of 
feeding  hammels  are  required,  or  the 
courts  fitted  up  with   turnip- troughs  for 
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young  cattle,  or  rain-spouts  put  round  llie 
eaves.  Tliouorlitheoutgoing  tenant  id  bound 
to  leave  the  fences  in  tenantable  repair,  a 
new  fence  may  be  wanted  to  run  across  a 
field  to  niake  it  smaller,  or  along  the  si<le 
of  a  wood,  or  public  road.  A  farm-road  is 
required  for  access  to  certain  fields,  which 
cannot  be  reached  but  by  trespassing 
through  other  fields.  An  embankment  is 
required  along  the  side  of  a  rivulet  which 
occasionally  overflows  its  banks,  and 
damages  the  crops  of  a  haugh,  or  the 
lower  parts  of  several  fields.  Proper 
watering-pools  are  required  in  some  of  the 
fields.  All  these  are  improvements  of  a 
permanent  character,  and  ought  to  be  un- 
dertaken by  the  landlord  ;  but  they  should 
have  been  stipulated  for  in  the  offer,  and 
not  afterwards.  When  demanded  after- 
wards and  acceded  to,  injustice  is  done  to 
the  other  offerers.  Had  they,  when  they 
gave  in  their  offer,  understood  these  were 
to  be  conceded,  they  would  all  have  been 
placed  on  the  same  footing ;  but  it  is 
scarcely  fair  towards  them  to  make  so 
large  concessions  afterwards  to  one  party, 
since  tlieothers  might  probablyhave  oflered 
more  largidy,  had  they  had  reason  to 
believe  that  propositions,  which  involved 
the  outlay  of  so  much  money,  would  have 
been  favourably  received  by  the  landlord. 

5.326.  It  is  customary,  in  leases,  for  the 
landh)rd  to  reserve  for  himself  tlie  rigiit  of 
opening  quarries  or  mines,  of  making 
roads,  of  entering  into  woods  throiiL'h 
fields,  and  of  doing  anything  on  the  farm 
that  would  benefit  the  estate,  with  the  pro- 
viso of  giving  damage  to  the  tenant  where 
his  crop  or  the  laud  is  injured. 

5327.  Reservation  is  also  made  for 
hunting  and  siiooting  game  for  the  land- 
lord and  his  friends.  The  question  of 
game  has  hitherto  caused  many  heart- 
burnings between  landlord  and  tenant ; 
much  of  whicii,  I  am  persuaded,  has  ori- 
ginated in  the  severe  restrictions  imposed 
on  the  tenants  against  killing  game  on 
their  farms,  who  know  that  the  crops 
they  raise  fee<l  the  game,  and  yet  are 
debarred  from  sporting  amongst  them.  I 
am  sure  that  tenants  are  desirous  to  witness 
the  sports  of  the  field,  and  gratifie<l  in  see- 
ing thoir  landlord  and  his  friends  partak- 
ing of  theiu  in  a  manly  way.  But  they 
naturally  feel  displeased  at  seeing  their 


crops  injured  at  all  seasons  by  an  inordi- 
nate quantity  of  game,  protected  for  no 
apparent  ymrpose  than  to  afford  an  un- 
sportsmanlike battue  once  or  twice  in  a 
year.  Let  thelandlord,  after  all,  enjoy  sport 
as  he  pleases ;  but  if  he  delights  in  breed- 
ing large  quantities  of  game,  let  him  con- 
fine them  and  feed  them  within  his  own 
domain  ;  and  should  any  wander  beyond 
it  to  feed,  let  him  compensate  his  tenants 
who  maintain  them.  I  have  long  been  of 
opinion  that  tenants  would  make  the 
best  protectors  of  game,  were  they  al- 
lowed to  take  a  shot.  The  indulgence  is 
not  great,  as  they  cannot  enjoy  it  without 
taking  out  a  license,  and  keeping  a  dog 
and  paying  duty  for  it — taxes  which  many 
farmers  will  not  pay  for  the  sake  of  sport; 
but  were  the  privilege  generally  granted — 
not  as  a  right,  but  on  the  ground  of  good 
feeling — the  game  might  devour  as  much 
corn  and  turni|)3  as  they  please,  witlioiit 
a  complaint  being  uttered  by  the  tenants, 
whether  they  be  sportsmen  or  not,  (4703) 
and  (4706.)  Tenants  who  grudged  to  i>ay 
for  a  game-certificate  and  the  duty  on 
sporting  dogs,  would  have  themselves  to 
blame  if  they  were  not  sportsmen;  but  they 
would  take  good  care  that  no  poachers 
came  near  them.  Within  these  two  years, 
hares  are  placed  on  the  same  footing  as 
rabbits,  ami  may  be  shot  without  a  license. 

5328.  The  periods  at  which  the  rent  is 
paid  are  s])ecifically  mentioned  in  the  lease. 
The  most  favourable  terms  for  the  tenant 
are  Can<llemas  and  Lammas — February 
and  August.  By  Candlemas,  the  farnier 
has  had  time  to  dispose  of  a  great  part  <jf 
his  corn  ;  and  by  Lammas  he  has  S(dil 
off  his  fat  cat.le,  sheep,  and  wool.  Botb 
these  terms  being  iniermetliate  betwee;i 
Whitsunday  and  Martinmas — May  and 
November — when  the  h:ilf-year's  wages 
of  the  farm-servants,  field-workers,  and 
labourers,  become  due,  he  escapes  too  many 
large  demands  at  anyone  term.  In  Eng- 
land, rents  are  paid  at  Lady-day  and 
Michaelmas — Apiil  and  October. 

5329.  One  of  the  |»rinci[)al  clauses  of  a 
lease  is  that  which  relates  to  the  croj)ping 
of  the  farm.  It  is  customary  to  bind  the 
tenant  to  follow  a  particular  rotation  of 
cropping.  Such  a  re-triction  is  iniiiiical 
to  ilie  tenant's  interests,  and  may  even 
prove    detrimental    to    the    farm    itself. 
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For  example  :  should  a  crop  fail,  such  as 
of  clover  or  turnips,  in  the  early  part  of 
the  season,  the  tenant  would  not  he  at 
liberty  to  plough  those  fields,  and  try 
another  kind  of  crop;  and  as  the  ground 
that  should  have  been  coA^ered  by  a  crop 
becomes  a  receptacle  for  weeds,  the  inte- 
rest of  the  farm  suffers  by  such  a  restric- 
tion, while  the  farmer  cannot  avail  himself 
of  a  better  mode  of  cultivation.  Restric- 
tions were  necessary  at  a  time  when  mis- 
cropping  was  the  practice  of  the  day,  and 
they  are  still  necessary  in  all  cases  where 
farmers  are  so  unreasonable  as  to  take 
advantage  of  the  land.  All  restrictions 
necessarily  imply  that  the  farmer  cannot 
manage  the  land  properly,  and  requires  a 
disciplinarian  in  the  lease  to  keep  him 
right.  It  is  possible,  however,  to  impose 
such  a  single  restriction  as  to  preclude  the 
possibility  of  advantage  being  taken  of  the 
land,  while  it  shall  not  interfere  with  the 
free  agency  of  the  farmer;  and  it  is  this 
— that  no  two  grain  crops  shall  follow  each 
other — the  land  growing  grain  and  green 
crops  alternately.  With  this  restriction, 
it  is  impossible  to  injure  the  land,  provided 
the  fallow-crops  are  adequately  manured; 
and  although  it  is  as  easy  to  neglect  man- 
uring those  crops  under  the  least  as  the 
most  severe  restriction,  the  salutary  check, 
that  green  crops  will  not  grow  without 
manure,  is  always  in  force  against  the 
tenant.  By  such  a  clause,  the  tenant  is 
not  bound  to  follow  any  system  of  rota- 
tion ;  but  as  he  must  take  a  green  crop 
between  two  corn  ones,  he  cannot  possibly 
follow  a  severer  rotation  than  have  half  the 
land  in  corn  ;  and  he  will  so(m  find  that  he 
cannot  sustain  the  land  in  heart  with  that 
proportion  of  corn,  without  purchasing 
extraneous  manure,  and  that  if  he  does 
not  keep  the  land  in  heart,  the  means  of 
paying  his  rent  will  rapidly  decline.  To- 
wards the  latter  end  of  the  lease,  it  is 
probable  that  the  tenant  may  take  advan- 
tage of  the  land,  by  declining  to  purchase 
extraneous  manure,  especially  if  he  wishes 
to  quit  the  farm.  To  meet  such  an  exi- 
gency, it  becomes  necessary  to  impose 
severer  demands  upon  him  on  the  subject 
of  manuring  ;  and  moreover,  still  without 
insisting  upcm  any  particular  rotation,  it 
will  be  sufficient  to  stipulate  that  not  less 
than  a  given  proportion  of  the  farm  shall 
be  left  in  grass,  laid  down  with  a  grain 
crop,  after  a  manured  fallow  one.     When- 


ever the  tenant  chooses  to  leave  more 
grass,  so  much  the  better  for  the  landlord 
and  the  land. 

5330.  I  do  not  knf)W'  why  it  is  that 
leases  run  for  the  particular  term  of  19 
years,  as  that  period  corresponds  with 
none  of  the  rotations  in  existence.  T  think 
it  desirable  for  the  farm,  that  the  fields 
be  left  under  the  same  or  similar  crops 
they  were  entered  to ;  and  to  secure  this 
end,  the  lease  should  endure  such  a  num- 
ber of  years  as  would  be  those  of  the 
rotation  which  best  suits  the  soil,  multi- 
plied by  a  given  number  of  rotations. 
For  example :  A  farm  in  the  neighbour- 
hood of  a  town  where  the  four-course 
shift  is  practised,  should  have  a  lease  of 
16  or  20  years,  the  rotation  having  been 

four  or  Jive  times  repeated ;  a  farm  of  m  ixed 
husbandry  under  the  five-course  shift,  one 
of  20  or  25  years,  and  under  a  six-course 
shift,  one  of  18  or  24  years ;  and  for  an 
eight-course  shift,  such  as  a  carse  clay 
farm,  16  or  24  years.  The  advantage  of 
such  an  arrangement  would  be,  that  as 
the  same  fields  would  be  in  the  same  or 
similar  crop  at  the  end  of  the  lease  as  at  the 
commencement,  an  easier  comparison  could 
be  made  whether  or  not  the  farm  were  in 
better  or  worse  condition  at  the  end  of  this 
lease  than  at  that  of  the  former ;  a  result 
which  would  enable  the  landlord  to  deter- 
mine whether  the  land  would  be  improved 
under  a  different  course  of  cropping,  or 
only  under  more  skilful  management.  In 
the  latter  case,  a  better  tenant  would  be 
an  acipiisition  to  the  estate,  whilst  in  the 
former,  a  change  of  rotation  would  effect 
the  improvement  with  the  same  tenant. 

5331.  The  conditions  of  lease  are  gene- 
rally the  same  for  all  the  arable  farms  of 
an  estate,  except  a  particular  farm  should 
contain  strong  clay  soil ;  but,  to  he  really 
beneficial  to  soils,  it  is  clear  that  all  con- 
ditions should  he  made  suit:ible  to  the 
circumstances  of  the  individual  fariw.  I 
am  convinced  that  inattention  to  this  mat- 
ter causes  many  a  farm  to  be  ill-farmed, 
and  disapi)ointment  and  loss  of  capital 
to  many  a  good  farmer.  A  weak  soil 
cannot  endure  the  cropping  of  a  strong 
one,  nor  a  deaf  soil  support  stock  like  a 
sharp  one  ;  each  class  of  soils  requires  dif- 
ferent treatment — why,  then,  should  all  be 
placed  under  the  same  conditions  ?     Sinii- 
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larity  of  conditions  is  a  simple  mode  of 
placing  all  tlie  farms  of  an  estate  under 
one  class  ;  but  its  adoption  displays  no 
judgment,  and  evinces  want  of  discrimi- 
nation on  the  part  of  its  owner.  No 
stronger  example  tlian  this  can  be  adduced 
for  the  propriety  of  allowing  a  good  far- 
mer to  exercise  his  skill  according  to  the 
nature  of  the  soil  ;  and  where  the  exer- 
cise of  judgment  is  granted,  the  farm  im- 
proves, and  the  tenant  prospers.  Bat  such 
a  liberty  cannot  be  granted  to  one  tenant 
without  extending  it  to  all,  is  the  narrow 
view  taken  of  the  subject ;  so  that  the  skill 
of  a  superior  tenant  is  purposely  cramped, 
for  the  sake  of  maintaining  a  check  upon 
an  unskilful  one.  Much  better,  let  it  be 
obviously  known,  that  the  skilful  tenant 
is  purjiosely  encouraged,  and  the  slovenly 
one  kept  under  restrictions,  than  follow 
8uch  a  depreciatory  system.  The  good 
that  would  arise  of  discriminating  the 
capabilities  of  farms,  and  also  the  pro- 
priety of  choosing  the  tenant  and  not  the 
rent,  is  thus  clearly  made  apparent. 

5332.  There  being  no  rotation  of  crop- 
ping on  a  pastoral  farm,  except  on  the 
small  portion  of  ground  available  to  cul- 
ture, the  number  of  years  of  the  lease 
may  be  left  indefinite ;  but  should  the 
farm  retain  its  stock,  whether  of  cattle 
or  sheep,  until  they  are  two  or  three 
years  old,  the  principle  for  calculating 
the  duration  of  the  lease  might  be  the 
multiple  of  those  periods;  but  usually 
pastoral  farms  have  not  so  long  leases 
as  arable,  there  being  a  mutual  desire 
between  landlords  and  tenants  to  adjust 
rents  according  to  the  prices  of  stock 
and  wool  every  7  to  14  years. 

5333.  Other  clauses,  in  regard  to  crop- 
ping, besides  those  relating  to  nttations 
and  general  matiageinent,  such  as  classing 
flax  among  the  corn-crops,  are  sometimes 
introduced  into  leases;  as  also  in  regard 
to  manuring.  Half  manuring  on  the 
oat-stubble  in  autumn,  or  in  tiie  drills 
in  spring,  will  suffice  for  pease  and 
beans;  but  it  is  too  much  exertion  for  any 
land,  even  in  the  highest  heart,  to  produce 
a  cro))  of  oats,  then  of  beans,  and  then  of 
wheat,  without  maii'ire.  Potatoes  are 
sometimes  prohibited  being  sold  off  a  farm, 
unless  dung  be  brought  in  return,  as  they 
leave  no  refuse  lor   manure ;    but  being 


human  food,  profitable  to  the  tenant,  and 
raised  necessarily  on  manured  soil,  I  do 
not  perceive  the  justice  of  this  restriction. 
The  hay  crop  is  more  injurious  to  land 
than  potatoes,  and  yet  it  is  usually  i)er- 
mitted  to  be  sold.  1  expect  to  see  the  day 
when  no  hay  shall  generally  be  Tnade  upon 
a  farm,  unless  it  be  from  grass  in  a  succu- 
lent state,  and  from  permanent  meadow, 
and  to  no  greater  extent  than  to  supply 
its  wants,  which  are  not  great  when 
cooked  food  is  easily  made.  In  the 
neighbourhood  of  towns,  where  manure 
can  be  obtained  at  will,  the  sale  of  hay 
and  even  straw  to  their  inhabrtants  is 
permitted ;  but  straw  is  generally  prohi- 
bited being  sold,  as  also  farmyard  manure. 

5334.  Penal  clauses  are  inserted  into 
every  lease,  and  seem  necessary  for  the 
protection  of  the  landlord.  In  cases  of 
miscropping,  by  taking  two  corn  crops  in 
succession,  a  penalty  of  £5,  or  £lO  an 
acre,  over  and  above  the  rent,  is  threat- 
ened ;  and  a  large  fine  is  reipiired  for  this 
purpose,  otherwise  the  advantage  gained 
by  miscropping  would  be  very  consider- 
able. An  obligation  is  made  imperative 
upon  the  tenant  to  remove  from  his  farm 
at  the  time  sfiecified  in  the  lease,  without 
the  exhibition  of  the  usual  legal  instru- 
ments of  dismissal ;  otherwise  the  eject- 
ment of  a  tenant  reluctant  to  leave  his 
farm  might  be  attended  with  much  trouble 
and  considerable  expense.  The  subletting 
of  a  lease  to  another  party  is  prevented, 
as  well  as  its  assignation  to  trustees 
for  behoof  of  creditors ;  and  when  either  is 
permitteil,  it  is  by  consent  of  the  land- 
lord— which  are  projier  restricticms,  other- 
wise the  farm  might  be  alienated  from  the 
proprietor  for  the  whole  course  of  a  lease, 
for  the  benefit  of  parties  with  whom  he 
has  no  concern. 

5335.  In  Ireland,  leases  are  frequently 
granted  for  a  longt-eries  of  years — from  21 
to  31  years — accompanied  most  comnumly 
with  a  life  time  of  some  young  prince  or 
nobleman,  or  of  three  persons  mentioned 
in  succession,  as  they  happen  to  die. 
It  is  probably  owing  to  this  long  aliena- 
tion of  his  property  by  the  proprietor,  that 
the  feeling  of  proprietorship  so  strongly 
exists  in  the  minds  of  the  Irish  tenants. 

5336.  The  subletting  of  farms  is  gene- 
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rally  permitted  in  the  leases  of  Ireland  ; 
and  such  a  permission  seems  almost  neces- 
sary when  long  leases  are  granted,  and 
when  it  may  be  inconvenient,  in  their 
course,  for  the  successors  of  the  deceased 
tenants  to  retain  them  with  advantage  to 
themselves.  A  woi'se  species  of  sublet- 
ting than  this  exists  when  the  proprietor 
sublets  the  whole  or  a  part  of  his  ren- 
tal to  a  middleman,  who,  to  procure  the 
largest  profit  to  himself,  lets  small  holdings 
to  poor  tenants  at  exorbitant  rents,  or  lets 
fields  from  year  to  year,  atstill  higher  rents, 
on  what  is  called  the  con-acre  system. 
Fortunately  for  the  tenants  and  the  coun- 
try, the  manifold  evils  of  this  system  have 
given  rise  to  a  desire  for  its  abandon- 
ment. 

5337.  The  subdividing  of  farms  was 
long  permitted  in  the  Irish  leases,  and  its 
effects  were  worse  even  than  subletting, 
inasmuch  as  its  tendency  is  to  fill  a  pro- 
perty with  poor  tenants,  possessing  as 
little  skill  as  capital.  To  obviate  the  evil 
consequences  of  the  system,  those  proprie- 
tors who  have  to  support  their  tenants  on 
the  poor-roll  are  impelled  to  eject  them 
in  numbers  ;  otherwise,  they  would  retain 
possession  of  the  land,  and  pay  no  rent. 
Time  alone  will  be  able  to  counteract  the 
effects  of  so  objectionable  a  system  as  the 
subdivision  and  the  subletting  of  land. 

5338.  In  the  north  of  England  leases 
are  common,  and  upon  conditions  pretty 
similar  to  those  in  Scotland.  In  the  mid- 
land and  southern  counties  leases  are  the 
exception,  and  tenancy-at-will  the  rule. 
A  strong  aversion  exists  in  Scotland 
against  tenancy-at-will;  but,from  theman- 
ner  in  which  it  has  worked  in  England,  it 
cannot  be  so  unmitigated  an  evil  as  repre- 
sented. Families  of  farmers  have  sojourned 
upon  the  same  farms  for  generations,  and 
have  become  in  the  end  independent  yeo- 
men. Any  system  that  produces  such 
effects  cannot  be  essentially  bad  ;  and 
bad  it  has  certainly  not  been  for  the  ten- 
ant's interests,  otherwise  they  would  have 
endeavoured,  long  ere  this,  to  have  got 
rid  of  it ;  and  I  question  much*that  if  the 
alternative  of  their  present  condition,  and 
that  of  a  lease  were  placed  before  them, 
the  majority  of  the  farmers  of  Eng- 
land would  wish  for  a  change.  The 
question  is,  would  they  have  been  happier, 


more  wealthy,  more  respectable,  as  a  class, 
under  a  leasehold  tenure,  than  under  that 
of  tenancy-at-will  ?  The  question  will 
not  be  answered  by  a  mere  reference  to 
the  condition  of  Scotland  under  the  lease. 
Scottish  agriculture  has  prospered  under 
the  lease,  probably  because  the  tenants, 
true  to  their  national  character  of  trusting 
implicitly  in  no  one,  would  not  confide  in 
their  landlords ;  and  the  Scottish  land- 
lord has  no  doubt  also  acted  on  the  same 
principle.  Where  two  suspecting  parties 
meet,  nothing  but  a  strict  agreement  will 
answer  their  purpose.  The  lease  guaran- 
tees possession  for  a  given  number  of  years ; 
and  insures  a  certain  amount  of  returns, 
at  least  for  the  capital  expended  in  the 
skilful  and  liberal  treatment  of  the  soil. 
English  agriculture  has,  perhaps,  not  pros- 
pered so  well  ;  because  the  English  tenant, 
acting  in  the  spirit  of  the  national  char- 
acter, has  much  confidence  in  the  im- 
plied faith  of  his  landlord's  family,  in 
return  fur  which  the  landlord  demands  a 
rent  in  a  similar  spirit;  and  the  conse- 
quences have  been  all  in  favour  of  the 
tenant — for,  if  the  land  has  not  been  so  well 
farmed,  the  tenant  lins  been  the  more 
enriched.  Although  I  am  sure  that  the 
lease  is  indispensable  in  Scotland  and  Ire- 
land, I  am  not  sure  that  it  would  produce 
similar  effects  in  England.  However 
this  may  be,  let  the  parties  most  interested 
discuss  the  question  between  themselves. 

5339.  The  lease  is  not  without  its  alloy. 
It  binds  the  family  of  a  deceased  tenant  to 
the  farm,  when  it  might  be  for  their  in- 
terest to  give  it  up  and  divide  their  patri- 
mony. It  may  prove  injurious  to  an  un- 
fortunate tenant,  who  cannot  appoint  a 
trustee  over  it  to  wind  up  his  affairs  in 
the  most  economical  way.  It  renders  the 
position  of  the  tenant  unpleasant,  when  it 
binds  him  to  a  rent  fixed  in  conformity 
with  prices  much  above  what  he  is  likely 
to  receive  in  the  future.  It  causes  a  sud- 
den rise  of  rent  at  the  termination  of  an 
improvable  lease.  It  tempts  an  injudi- 
cious tenant  to  expend  more  of  his  money 
upon  the  improvement  of  land,  than  it 
affords  him  time  to  receive  it  all  back 
again. 

5340.  Although  a  tenancy  -  at  -  will 
avoids  all  these  inconveniencies,  a  lease 
is    of  benefit   to  the  tenant,  by  insuring 
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him  a  certain  home  for  -a  given  number  of 
•years — bv  affording  liini,  most  probably,  afl 
niucb  time  as  to  receive  back  wliat  be 
may  have  expondetl  upon  the  land — by 
securing  to  him  the  fruits  of  liis  enterprise 
for  a  given  time ;  but  as  to  the  political 
independence  said  to  be  affttrded  by  the 
lease,  I  am  doubtful  that  a  tenant  in 
Scotland  is  any  more  of  a  free  agent 
than  a  tenant  in  England. 

5341.  In  reference  to  the  application 
of  the  grain  rent  to  a  tenancy-at-will,  I 
would  again  quote  from  the  writer  to  whose 
opinions  on  this  subject  I  have  alreaily 
made  so  many  references.  "  What  we 
wish  to  point  out  is,"  he  observes,  "  that 
the  injustice  of  fixed  rents  is  most  gene- 
rally felt  in  cases  of  farms  let  on  lease, 
and  this,  in  our  opinion,  forms  the  only 
strong  argument  against  leases;  and  there- 
fore the  establishment  of  a  proper  system 
of  fluctuating  rents  would,  besides  its 
other  advantages,  be  the  most  effectual 
way  of  extending  throughout  England 
this  tenure,  which,  even  on  a  le-^s  perfect 
system,  has  been  of  immense  advantage  to 
the  agriculture  of  Scotland.  We  do  not, 
however,  mean  to  say  that  it  would  be 
useless  to  adopt  such  a  system  in  cases  of 
tenancy-at-will.  The  rents  in  such  a  case 
are  often  allowed  to  remain,  nominally  at 
least,  unchanged  for  generations,  so  that 
they  become  as  ill  suited  to  the  times  as 
those  of  tenants  on  lease.  The  loss,  how- 
ever, from  fixed  money-rents  at  will  is 
chiefly  felt  by  proprietors  when  rents  are 
naturally  rising ;  for  they,  being  felt  gene- 
rally as  a  harsh  measure,  do  not  raise  the 
rents  of  respectable  tenants,  however  justly 
they  are  entitled  to  do  it.  On  the  other 
hand,  when  rents  are  naturally  falling, 
tenants-at-will  get  reductions,  though 
their  rents  may  be  nominally  continued  at 
the  original  amount.  Tenants-at-will, 
therefore,  need  not  suffer  heavy  pecuniary 
loss  from  a  fixed  rent,  as  the}'  have  always 
the  alternative  of  quitting  their  bargains 
should  there  be  no  reduction.  In  such 
circumstances,  however,  tenants  are  in  an 
ignominious  state  of  dependence  on  the 
generosity  of  their  landlords,  and  these,  on 
withholding  the  customary  and  necessary 
reduction,  liave  a  ready  means  of  getting 
quit  of  tenants.     It  thus  apjjcars  that  a 


proper  system  of  fluctuating  rents  voou„d 
practically  he  as  useful  in  cases  of  tenancy- 
at-tc'dl  as  on  lease.  Such  a bystem  seems, 
however,  in  a  theoretical  view,  to  be  most 
required  on  leases;  and  its  establishment 
would  therefore,  we  think,  remove  the 
most  plausible  argument  against  that 
practice."  * 

5342.  Many  trifling  conditions  still 
exist  in  leases,  indicative  of  the  spirit  of 
feudalism  —  one  of  which  is  the  payment 
of  kain  or  cane  fowls.  If  the  landlord 
desires  to  have  the  fowls  for  domestic 
use,  he  will  have  a  much  better  choice  of 
good  poultry,  of  all  ages  and  kinds, 
amongst  those  who  have  poultry  for  sale, 
than  in  kain  fowls.  From  the  general 
dislike  to  deliver  kain,  the  fowls  are  fre- 
quently delivered  old  and  lean,  and  when 
objected  to,  the  shame  of  detection,  fol- 
lowed by  worse  feelings,  is  felt  by  the 
tenant  ever  after.  It  would  be  well  to 
abolish  the  paltry  impost  altogether. 

5343.  Personal  services,  such  as  driving 
coals  for  the  landlord's  use,  are  still  im- 
posed in  leases.  Such  a  service  is  con- 
venient for  a  landlord  who  has  no  work- 
horses of  his  own,  and  is  regarded  as 
trivial  by  the  tenants,  if  demanded  at 
a  time  when  field-labour  is  not  urgent. 
Such  a  service,  nevertheless,  ought  to  be 
convertible  into  money  at  the  option  of 
the  tenant,  rather  than  of  the  landlord. 

5344.  In  Scotland,  the  public  burdens 
on  land  are  paid  by  the  proprietor,  and 
the  tenant  has  nothing  to  pay  but  his 
stipulated  rent.  In  England,  all  the 
public  burdens  are  paid  by  the  tenants. 
Of  the  two  methods,  the  Scottish  is  much 
the  fairest  for  both  parties,  it  being  no 
more  than  resisonable  that  the  proprietor 
should  pay  the  burdens  of  his  own  land;  and 
it  is  certainly  unreasonable  to  make  the 
tenant  j)ay  those  burdens,  when  he  has  no 
voice  in  the  afluirs  of  the  county.  It  is 
true  that  the  amount  of  the  burdens  is 
taken  into  account  in  determining  the  rent 
at  the  commencement  of  the  lease;  but 
as  thev  vary  considerably,  and  are  always 
on  the  increase,  it  is  not  possible  to  know 
what  their  anxmnt  will  become  by  the 
termination  of  the  lease.     If  the  burdens 
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are  paid  by  the  tenant  on  stipulation,  he 
does  so  merely  for  the  convenience  of  the 
landlord,  who  deducts  the  payments  from 
the  rent. 

5345.  But  some  of  the  public  burdens 
are  paid  by  the  tenant  as  such.  He  gives 
the  labour  of  his  men  and  horses,  for  a 
given  time,  upon  the  statute-labour  roads 
through  the  property,  or  commutes  it  by 
payment  in  money;  and  he  pays  his  share 
of  the  poor-rates,  which  is  now  consider- 
able in  Scotland,  is  very  onerous  in  Ire- 
land, and  but  little  abated  in  England. 

5346.  Of  late  years  the  claim  of  "  ten- 
ant right  "  has  been  agitated  both  in  Eng- 
lind  and  Ireland,  and  should  the  subject 
\e  settled  in  any  form  by  the  legislature, 
i"i  must  enter  as  an  element  in  the  negotia- 
tion of  the  covenants  of  a  lease.  Taking 
a  general  view  of  the  subject,  according 
to  my  notion,  in  regard  to  any  "  right " 
connected  with  land,  it  must  be  conferred 
by  statute,  or  by  special  contract  betwixt 
the  owner  and  the  cultivator  of  the  soil. 
Until,  therefore,  an  Act  be  passed  confer- 
ring it,  or  an  agreement  be  entered  into  by 
landlord  and  tenant,  no  "■  rigl-.t  "  can  exist 
in  my  opinion.  It  will  be  time  to  talk  of 
a  "  right "  after  it  has  been  conferred,  but 
the  attempt  is  made  to  have  the  ''  right  " 
conferred.  Let  us  tiierefore  see  what  the 
"right"  is  which  is  demanded,  and  whether 
or  not  it  be  reasonable  in  itself. 

5347.  I  understand  that  the  right 
claimed  in  England  for  a  statute  is  that, 
whenever  the  tenant  shall  have  laid  out 
money  upon  his  landlords  land,  which 
has  obviously  improved  it,  he  shall  have 
the  "right"  to  make  his  landlord  reim- 
burse him  the  amount  when  he  leaves  the 
farm.  For  example,  if  he  shall  lay  out 
money  in  erecting  buildings,  forming 
fences,  making  farm-roads,  draining, 
liming,  manuring,  and  so  forth,  he  shall 
be  reimbursed  for  one  and  all  of  these 
outlays  when  he  leaves  the  farm,  or  when 
be  dies.  The  claim  does  not  in  its  terms 
seem  unreasonable,  but  the  obvious  ques- 
tion arises,  whence  came  it  that  he  in- 
curred these  outlays  ?  Did  he  lay  out  all 
that  sum  of  money  upon  another's  land, 
•witiiout  his  consent  being  asked  and 
granted  ?  If  the  consent  were  aske<l  and 
granted,  then  the  landlord  tacitly  became 


responsible  for  the  outlay ;  and  the  tenant, 
when  he  made  the  request,  would  no 
doubt  intimate  to  him  that  he  looked  to 
him  for  repayment.  But  if  he  laid  out 
the  money  without  asking  his  landlord's 
consent,  is  it  reasonable,  is  it  common- 
sense,  is  it  justice,  that  the  landlord  shall 
be  obliged  to  reimburse  money  in  the  out- 
lay of  which  he  had  no  voice  ?  Would  ^ 
such  an  obligation  not  be  tantamount  to 
making  the  landlord  lay  out  money  in 
improving  land  whether  he  willed  it  or 
not,  or  whether  he  was  able  or  not,  and 
to  lay  it  out,  too,  in  a  manner  not  to  please 
himself,  but  to  please  another  party  ?  No 
legislature  would  confer  such  a  "  right," 
which  would  amount  to  tyranny.  When 
a  tenant  leaves  a  farm  in  better  state  than 
he  got  it,  the  landlord  will  receive  a 
higher  rent  for  it  from  the  new  tenant. 
Whether  the  outgoing  tenant  has  a  claim 
for  compensation,  in  such  a  case,  depends 
upon  circumstances.  If  the  tenant  paid 
as  much  rent  for  the  land  it  was  fully 
worth  at  the  commencement  of  his  lease, 
and  no  rise  of  prices  had  taken  place  dur- 
ing it,  I  should  say  that  the  landlord  is 
obligated  to  him,  and  should  make  him 
some  compensation  for  his  liberality  to 
the  land ;  but  if  he  got  the  farm  at  a  low 
rent,according  to  tlie  terms  of  an  improving 
lease,  and  prices  had  risen  in  the  interval, 
then  I  say  he  has  no  claim  for  compensa- 
tion. He  has  enjoyed  the  possession  of 
rent  less  than  the  rack-rent,  and  the  rise  in 
price,  which  would  of  itself  have  raised  the 
rent  during  his  entire  lease.  Where  the 
tenant  has  voluntarily  undertaken  build- 
ings, fencing  and  draining,  even  by  his  land- 
lord's consent,  that  landlord  would  be  un- 
reasonable who  would  refuse  him  all  com- 
pensation. But  all  these  matters  ought  to 
have  been  settled  in  the  lease,  and  it  is  only 
within  the  covenants  of  that  document  that 
the  "  right  "of  the  tenant  should  lie  found. 
The  claim  of  "right"  is  specially  put 
forth  for  the  tenant-at-will,  in  order  to 
induce  him  to  iuiprove  his  farm  ;  but  such 
an  expedient  is  but  a  poor  substitute  for 
tlie  security  conferred  by  a  lease.  The 
struggle,  therefore,  should  be  for  the  lease, 
and  not  lor  the  "  tenant  right." 

5348.  The  "tenant  right"  claimed  in 
Ireland  is  of  a  different  nature,  its  preten- 
sion   i)eing  of  an  extravagant  character,  ' 
and  if  granted  would  virtually  render  the 
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tenant  the  proprietor  of  the  soil.  I  liave 
seen  tlie  claim  put  in  these  terms: — "The 
.idvocates  of  '  tenant  right' claim  lihcrty 
to  sell  tiieir  possession  to  the  highest  hiihler. 
They  state  that  by  the  erection  of  huihi- 
ings,  draining,  ami  other  improvements, 
they  have  expended  their  capital  on  the 
land,  which  tiiey  have  a  right  to  he  repaid  ; 
or,  if  they  have  not  done  these  things 
themselves,  tiiey  have  paid  to  their  pre- 
decessors in  the  occupancy  of  these  farms 
a  sum  of  money  for  possession,  including 
the  improvements  which  the  former  occu- 
pier may  have  made  :  and  for  this  they 
expect  compensation.  They  demand,  not 
only  compensation  for  any  improvements 
■which  they  make,  Imt  also  for  those  which 
have  been  made  either  by  themselves  or 
their  predecessors,  and  they  re4uire  the 
legislature,  in  any  act  which  may  be 
passed,  to  provide  security  for  both.  This 
renders  the  question  both  difficult  and 
complicated,  and  the  difficulty  is  still 
more  increased  by  the  fact  that,  at  the 
present  rent  of  land,  the  mere  'tenant 
right '  which  the  parties  in  possession  be- 
lieve they  have  ac<pnred,  cither  by  the 
improvements  which  they  have  made,  or 
for  which  they  have  given  competisation 
to  their  predecessors,  would  produce  no- 
thing, and  tliat  in  many  cases  the  posses- 
sion of  the  farms  would  not  be  accepted 
even  a.s  a  free  gift."  The  relation  of 
landlord  to  tenant  in  Ireland  is  by  no 
means  in  a  satisfactory  state,  but  it  is  not 
by  such  claims  as  these  that  it  will  ever  be 
amended.  In  Ireland,  the  tenant  is  too  apt 
to  get  into  the  notion  that  he  is  all  but 
proprietor  of  the  ground  he  occupies,  and 
to  act  accordingly. 


5349.  "  A  minute  of  lease,  like  missive  letters, 
must  be  stamped  before  action  will  lie,  and  it  is 
recommerided  that,  before  possession,  a  formal 
lease  shall  be  executed."  * 

5350.  "Where  the  return  in  kind  made  by  the 
tenant  was  meant  to  be  consumed  in  the  huus-e- 
hold  of  tlie  landlord,  it  consisted  not  only  of 
grain,  but  of  other  produce.  This  return  was 
called  eaiia  or  kain,  which  has  been  deemed  to 
biji^nify  merely  a  certain  annual  presentation.  In 
more  ancient  leases,  fed  cattle  were  payable. 
Custom  wethers  and  fowls  are  specified  in  the 
style  of  the  tack  given  by  Dallas.  In  some 
leases,  comparatively  modern,  there  is  a  stipula- 


tion for  the  delivery  of  kain  fowls,  which  are 
also  called  flying  customs.  In  some  districts,  a 
customary  payment  in  produce  is  made  by  the 
lessees  of  fi.-heries  ;  and  in  the  more  remote 
parts  of  Scotland,  it  is  understood  that  there  still 
exist  customary  returns  in  produce  of  various 
kinds,  which,  being  regulated  by  the  usage  of  the 
district,  or  of  the  barony  or  estate,  cannot  be 
comprehended  by  any  general  rule.  When 
treating  of  rents  in  question  with  regular  suc- 
cessors, it  was  recommended  that  sucli  returns 
should  be  made  convertible  into  money  at  the 
option  of  the  lessor,  and  the  lessee  ought  to  have 
the  same  power."  t 


ON  ENTERING  TO  A  FARM. 

.5351.  The  usual  period  of  entry  to  ;\ 
farm  in  Scotland  is  at  Whitsunday  and 
Martinmas,  or  at  the  separation  of  thi? 
ciop  from  the  ground.  These  terms  of 
entry  are  not  equally  favourable  for  tlnj 
tenant  in  every  species  of  farming.  Entry 
to  the  houses  and  grass  at  Whitsunday  is 
convenient  for  a  tenant  practising  mi.xed 
husbandry,  as  it  enables  him  to  sow  tur- 
nips for  his  stock  in  winter,  and  to  fallow 
land  for  autumn  wheat.  Were  he  to  enter 
wholly  at  the  separation  of  the  crop  from 
the  ground,  he  would  have  no  turnij)S  for 
his  stock  but  what  he  purchased,  either 
from  the  way-going  crop  on  the  farm  or 
elsewhere.  Entire  entry  cannot  be  given  to 
any  incoming  tenant  at  Whitsunday,  as 
he  cannot  enter  the  ground  on  which  the 
way-going  crop  is  growing.  The  second 
entry  at  Martinmas  enables  the  in-comer 
io  plough  the  stul>ble  land  in  time  for  the 
ensuing  green  crops. 

5352.  Entire  entry  at  the  sci)aration  cf 
the  crop  from  the  ground,  is  convenient 
enough  for  the  tenant  who  breeds  no  livD 
stock,  as  he  can  purchase  them  for  wintc), 
according  to  the  oj)portunity  aftorded  hiiii 
to  ])urchase  straw  for  litter  and  turnips 
for  food,  either  from  the  way-going  crop 
on  the  faru)  or  elsewhere.  The  carse 
farmer,  and  the  one  in  the  neighbourhood 
of  towns,  would  also  liud  this  a  convenient 
enough  term  of  entry. 

5353.  A  dairy  farmer  finds  it  most  con- 
venient to  enter  at  Whitsunday,  having 
the  grass  in  summer,  and  the  power   to 


•  Farmersi'  Lawyer,  Appendix,  p.  223  to  331. 
+  Hunter's  Lav  of  Lan<1lord  and  Tenant,  p.  634-5  ;  and  p.  836-9. 
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raise  turnips  for  winter;  and  so  does  the 
pastoral  farmer,  whether  of  cattle  or  sheep. 

5354.  The  most  generally  convenient 
times  of  entry,  for  all  sorts  of  farmers,  is 
that  to  the  houses  and  grass  at  Whitsun- 
day, and  to  the  land  at  the  separation  of 
the  crop  from  the  ground. 

5355.  In  England  the  times  of  entry 
vary  much  in  the  different  counties.  Per- 
haps the  most  common  entry  is  at  Old 
Lady-Day  to  the  houses  and  grass,  and  to 
the  land  at  Michaelmas ;  but  entry  is  also 
given  as  soon  as  Candlemas  in  some  districts. 

5356.  In  some  leases,  the  out-going 
tenant  at  Whitsunday  is  prohibited  grazing 
the  new  grass  in  the  spring,  which  is  a 
good  stipulation  for  the  in-comer,  as  it  is 
quite  possible  for  the  out-goer  to  eat  the 
new  grass  so  bare  with  his  stock,  by  Whit- 
sunda}^  as  to  deprive  the  in-conier  the  use 
of  it  for  several  weeks  after  that  term. 

5357.  The  out- going  tenant  has  always 
a  way-going  crop,  which  he  can  dispose  of 
in  two  ways — one  when  he  must  leave  the 
straw  in  steelbow,  the  other  when  he  can 
dispose  of  the  entire  crop  as  it  grows. 
"  By  a  declaration  that  the  straw  and 
manure  are  steelbow,  it  is  assumed  that 
they  are  given  by  the  landlord,  and  are  to 
be  returned  to  him  ;  or,  what  is  equiva- 
lent, delivered  to  the  in-coming  tenant,  to 
whom  the  landlord  has  conveyed  his  right 
to  them.  A  sufficiency  of  manure,  and 
of  the  materials  for  its  formation,  are  thus 
permanently  retained  on  the  farm."  * 

5358.  The  steelbow  is  a  great  boon  to  the 
in-coming  tenant,  it  being  equivalent  to 
his  possessing  as  much  more  capital,  at  the 
entry  to  his  farm,  as  the  straw  and  dung 
he  receives  are  worth  in  money — for,  with- 
out them,  he  would  have  to  purchase  both 
somewhere. 

5359.  When  the  way-going  crop  is  dis- 
posed of  by  public  sale  as  it  grows,  the 
sale  takes  place  a  few  days  before  the  crop 
should  be  cut  down ;  and  for  the  conveni- 
ence of  purchasers,  the  fields  are  divided 
into  lots  comprehending  two  or  more 
ridges,  according  to  their  length,  the  lot 


not  containing  more  than  five  acres.  As 
oats  and  oat-straw  are  the  most  conveni- 
ent sort  of  crop  to  purchase,  the  way-going 
crop  consists  as  much  of  that  specias  of 
grain  as  practicable.  It  is  obvious  that 
the  in-coming  tenant  has  no  more  chance 
of  securing  a  part  or  whole  of  the  crop, 
than  any  other  person;  and  should  it  fetch 
higher  prices  than  he  is  disposed  to  give, 
he  will  rather  purchase  straw  elsewhere; 
but,  in  any  case,  he  is  obliged  to  purchase 
corn  he  may  have  no  use  for,  in  order  to 
secure  the  straw  upon  which  it  grows,  and 
of  which  he  is  at  the  time  much  in  want. 
The  practical  effect  of  this  system  upon 
the  in-coming  tenant  is,  that  he  must  pos- 
sess capital  to  purchase  as  much  straw  as 
his  stock  will  require  in  winter,  and  as 
much  manure  as  will  do  justice  to  the 
land  in  summer ;  and  its  effect  upon 
the  farm  is,  that,  should  the  in-coming 
tenant  not  have  capital  beyond  the  stock- 
ing of  the  farm,  he  cannot  purchase  a  suffi- 
cient quantity  of  straw  and  manure,  and 
both  his  stock  and  his  land  must  suffer 
privation  to  that  extent.  It  is  true  he  can 
bring  his  own  way-goingcrop,if  he  be  leav- 
ing one  farm  to  go  to  another,  to  the  new 
farm ;  but  unless  the  two  farms  are 
near,  it  would  be  impracticable  to  carry  a 
crop,  and  build  it  in  the  stackyard,  at  a 
season  when  everybody  is  too  busy  to 
render  him  any  assistance.  In  some  cases, 
the  lease  provides  that  the  out-going  ten- 
ant is  obliged  to  offer  half  the  crop  in 
valuation  to  the  in-coming  tenant,  or  the 
landlord — and  should  either  refuse  the 
offer,  he  is  at  liberty  to  sell  it ;  and  in 
other  cases,  a  private  agreement  is  made 
for  the  whole  crop  between  the  in-coming 
and  out-going  tenants,  irrespective  of  the 
lease.  The  purchaser  bears  the  expense  of 
cutting  down  and  carrying  in  the  part  of 
the  crop  he  has  purchased.  In  any  case, 
the  in-coming  tenant  is  placed  in  a  worse 
position  by  this  than  by  steelbow,  which, 
in  my  opinion,  is  a  principle  that  ought  to 
be  generally  adopted  in  reference  to 
straw  and  dung,  except  near  towns. 

5360.  In  regard  to  the  sum  obtained 
for  a  crop  as  it  stands,  the  value  of  the 
grain  depends  on  the  price  likely  to  be 
obtained  for  it  in  the  market  in  the  ensu- 
ing winter.     The  in-coming  tenant  who 
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enters  as  a  beginner,  will  consume  most  of 
the  oat  crop  in  supporting  his  men  and 
liorses,  and  in  sowing  tlie  oat-break  of 
the  succeeding  crop.  Tlie  crops  are  esti- 
mated by  the  acre,  and  after  deducting 
the  expense  of  reaping,  carrying,  stacking, 
and  thrashing,  the  value  per  acre  of  the 
grain  is  ascertained  ;  and  that  of  the 
straw  is  worth  so  much  per  quarter  of 
grain  per  acre.  Suppose,  for  example, 
that  the  crop  of  wheat  is  estimated  at  4 
quarters  per  acre,  and  is  worth  40s.  per 
quarter  and  the  straw  10s.  per  quarter, 
the  value  per  acre  will  stand  thus  : — 

4  qrs.  Wheat,  at  403.,    .  .£800 

Straw,  10s.  per  qr.,        .  .200 


Deduct  reaping  per  acre, 

—  carrying,       — 

—  thrashing,  Is.  per  qr., 


£10  0  0 

s. 

d. 

10 

0 

6 

0 

4 

0 

1   0  0 


Value  of  the  crop  per  acre,      £9  0  0 

In  like  manner  with  other  sorts  of  grain. 
The  value  of  oat-straw  may  be  taken  at 
5s.  6d.,  and  of  barley-straw  4s.  per  quarter. 

5361.  Whenever  the  way-going  crop  is 
sold  on  its  foot,  and  it  has  been  cut  down 
and  removed  by  the  purchasers,  tlie  in- 
coming tenant  enters  and  ploughs  the 
stubble  land,  and  the  out-going  tenant 
takes  his  departure  ;  but  when  the  straw 
is  held  in  steelbow  by  the  farm,  the  out- 
going tenant  has  a  right  to  be  accommo- 
dated in  the  stackyard  and  the  steading 
until  the  crop  is  thrashed  and  delivered, 
for  which  purpose  he  must  have  the  con- 
trol of  the  thrashing-mill,  as  much  of  the 
work-horse  stable  as  will  house  as  many 
horses  as  the  thrashing-mill  reqtiires — and 
if  it  be  moved  by  j)ower,  as  many  as  will 
be  required  to  take  the  grain  to  market ; 
and  as  many  cottages  as  should  be  occu- 
pied by  one  man  and  at  least  three  women, 
to  take  charge  of  the  crop  for  thrashing 
and  sending  to  market.  The  out-going 
tenant  must  not  thrash  his  crop  faster  than 
the  in-coming  one  can  consume  the  straw 
with  his  stock,  to  save  it  from  waste ;  nor 
must  the  in-coming  tenant  use  the  straw 
more  slov/ly  than  will  allow  the  out-going 
one  to  have  clearod  the  stackyard  by  the 
Whitsunday  following,  when  he  leaves  the 


farm  entirely  by  giving  up  the  keys  of  the 
corn-barn,  and  withdrawing  his  work- 
people and  horses  from  the  houses  and 
stables.  Not  unfrequently  the  in-coming 
tenant  undertakes  for  the  out-going  one 
the  thrashing  and  delivering  of  the  crop 
to  market,  on  payment  for  the  trouble. 

5362.  There  are  always  questions  of 
minor  magnitude,  though  of  importance 
between  the  landlord  and  out-going  tenant, 
the  settlement  of  which  are  usually  made 
over  to  the  in-coming  tenant,  as  being  the 
party  most  afl'ected  by  them.  These  con- 
sist of  the  state  of  the  fences,  of  the  gates, 
of  the  steading,  and  of  the  dwelling 
houses,  all  which  the  out-going  tenant  is 
bound  to  leave  in  tenantable  repair.  The 
most  pleasant  way  of  ascertaining  the  fact, 
whether  these  are  left  according  to  the 
terms  of  the  lea.se,  is  by  arbitration,  un- 
dertaken by  friends  mutually  chosen  by 
the  out-going  and  in-coming  tenants,  with 
power  to  the  arbiters  to  appoint  an  overs- 
man,  in  case  of  a  difference  of  opinion  aris- 
ing between  them.  When  the  fences  and 
buildings  are  obviously  in  a  tenantable  state 
of  repair,  the  business  is  soon  settled  ;  but 
when  otherwise, the  arbiters  appoint  trades- 
men, acquainted  with  the  respective  sorts  of 
works,  who  are  paid  to  inspect  the  state  of 
the  particulars  under  arbitration,  to  calcu- 
late the  costs  of  repair,  and  to  report  their 
opinions  in  writing,  or  in  evidence.  The  de- 
creet of  the  arbiterscontaining  their  awards, 
results  in  the  out-going  tenant  paying  the 
expenses  of  rej)air  to  the  in-coming,  who 
thus  becomes  obligated  to  leave  the  same 
articles  in  a  tenantable  state  for  his  suc- 
cessor. These  are  the  ordinary  subjects  of 
the  arbitration  ;  but  any  other,  such  as  the 
value  of  the  way -going  crop,  may  also  be 
arbitrated  by  the  same  parties.* 

53G3.  The  greatest  difficulty  which  the 
young  farmer  experiences,  on  assuming  the 
management  of  a  farm,  is  in  distributing 
and  adjusting  labour.  To  accomplish  these 
correctly,  both  as  regards  the  work  and 
the  labourer,  a  thorough  knowledge  is  re- 
quisite of  the  quantity  of  work  that  can 
be  performed  in  a  given  time  by  all  the 
means  of  labour,  anirwate  and  mechanical, 
usually  employed.  It  is  the  duty  of  the 
young  farmer  to  have  acquired  this  know- 


•  Parker's  Notes  on  the  Law  of  Arbitration. 
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ledge  with  all  correctness  ;  for  a  skilful 
distribution  of  the  workers  enables  the 
work  to  be  performed  in  the  most  perfect 
manner  in  regard  to  the  soil, — with  the 
smallest  exertion  as  regards  physical  force, 
— and  with  the  greatest  celerity  in  regard 
to  time ;  and  a  judicious  adjustment  of 
"workers  to  one  another,  places  every  one 
in  a  position  to  perfurm  his  own  share  of 
theworkandnomore,  (60,)(66,)and(69.) 

6364.  There  are  few  tilings  that  strike  a  prac- 
tical man  more  forcibly,  in  comparing  the  agricul- 
ture of  England  and  Scotland,  as  the  distribution 
of  the  work-people  in  the  fields.  In  England,  it 
is  not  uncommon  to  see  them  employed  in  several 
fields  of  a  farm  at  the  same  time,  and  the  ploughs 
working  scattered  here  and  there.  Now,  the  great 
jTinciple  kept  in  view  in  Scotland,  as  regards 
the  employment  of  the  work-people  of  a  farm, 
i'S  to  concentrate  the  energies  of  them  all  as 
JAuch  as  possible.  Many  operations  require  the 
conjoint  labour  of  the  teams  and  field-workers, 
lind  when  so  employed,  they  are  confined  within 
a  given  space  of  the  same  field,  that  the  work 
may  be  performed  in  as  short  a  time  as  possible  ; 
and  it  is  not  possible  to  accomplish  that  end 
unless  the  labourers,  of  whatever  kind,  are  so 
distributed  and  arranged,  that  one  party  shall 
push  on  another,  and  should  one  individual 
flag,  those  who  follow  are  prevented  proceeding 
in  their  work.  When  labourers  are  scattered 
over  different  fields,  doing  different  sorts  of 
work,  as  is  too  much  the  case  in  England,  no 
emulation  can  arise,  and  no  effectual  superin- 
tendence can  be  exercised ;  and  the  consequence 
is  that  less  work  is  done,  and  not  so  well  done. 
In  Ireland  the  case  is  still  worse,  for  there  no 
methodical  arrangement  of  the  labourers  in  the 
fields  seems  to  be  attempted,  or  at  all  understood. 

5365.  I  have  recently  seen  the  following  state- 
ments by  Mr  W.  Burness  of  London,  of  the  pro- 
duction and  value  of  each  class  of  labourers  in 
each  of  the  kingdoms  of  the  empire  : — 

Arable  acres  to      -n  ^  m  .  i 

each  labourer.       ?»»*"«.  Total. 


England,     . 
Scotland, 

■    ■    mi 

■        ■          2i 

17 

171  j 
4 

30  f 
371 ! 

Ireland, 

65 

Arable  acres  to 
each  ploughman. 

Pasture. 

Total. 

England, 
Scotland, 
Ireland, 

50 
50 
26 

74 
44 
41 

124 
94 
67 

Arable  acres  to  each 
cominon  labourer. 

Pasture. 

Total. 

England, 
Scotland, 
Ireland, 

30 
.      159 

7 

40 

142 

10 

70 

301 

17 

' 

Arable  acres  to 
each  boy. 

Pasture. 

Total. 

England, 
Scotland, 
Ireland, 

84 
84 
11 

109 
77 
16 

193 
161 

27 

Arable  acres  to 
each  woman. 

Pasture. 

Total. 

England, 
Scotland, 
Ireland, 

.       3)1 
.       186 

a 

459 
166 
16 

810 

352 

27 

Value  of  the  pro- 
duce of  arable  acres 
to  each  labourer. 
England,         £77  14    9 
Scotland,  107     3    5 

Ireland,  14    0    0 


England, 
Scotland, 
Ireland , 


Labourers. 
1,000,000 
170,000 
2,000,000 


£61  12  3 
52  18  9 
10    0    0 

Wages. 
,£27,,508,fi75 
4,243,772 
15,000,000 


615 


£139  7  0 
160  2  2 
24    0    0 

Total  value. 
£139,350,000 
27,218,416 
48,U00,00O 


*  Journal  of  AgricuJtur 


"  The  foregoing  tables,"  observes  Mr  Burness, 
"  fully  bear  out  the  truth  that  a  similarity  of 
practice  has  not  yet  been  established  in  the  three 
kingdom^!,  sufficiently  clear  to  be  recognised  as 
a  common  inde.\  to  the  state  of  their  agricultural 
industry  ;  that  differences  exist,  not  only  at 
variance  with  science,  but  of  a  character  and 
magnitude  affecting  the  health  of  the  empire — 
differences,  too,  not  only  between  the  long  de- 
graded sister  country  and  England,  but  also  be- 
tween England  and  Scotland.  Every  labourer 
of  Scotland,  it  will  be  perceived,  returns  his 
employer,  from  the  comparatively  poor  soil  of  the 
north,  L.20  annually  more  than  do  those  of 
England  from  her  richer  soil  ;  and  were  the 
fertility  of  the  soils  equal,  the  difference  would 
be  still  greater.  But,  even  as  it  is,  such  a  differ- 
ence for  each  labourer  is  obviously  a  national 
shortcoming,  which  amounts  to  a  sum  equivalent 
to  little  short  of  Old  England's  rent-roll.  In 
Ireland,  again,  were  the  whole  of  her  produce 
divided  among  her  agricultural  labourers,  allow- 
ing nothing  for  tradesmen's  accounts,  tithes, 
rates,  and  the  interest  of  capital  invested  by 
landlord  and  tenant,  it  would  not  advance  them 
to  a  level  with  those  of  England."*  It  would 
scarcely  seem  credible,  did  the  foregoing  figures 
not  bear  testimony  to  the  fact,  that  one  labourer 
to  159  acres  of  arable  land  produces  an  annual 
value  of  L. 107, 3s.  5d.,  while  one  labourer  to  every 
seven  arable  acres  in  Ireland,  produces  only  L.14 
of  yearly  value  of  produce.  No  wonder  that 
paupers  swarm  in  Ireland  ! 

5366.  In  regard  to  the  establishment  of  steel- 
how,  Mr  Hunter  says  that,  "  the  noted  statute 
1449,  c.  17,  laid  the  foundation  of  an  important 
change  upon  the  condition  of  the  tenantry  of 
Scotland.  By  it  the  tenant  was  secured  in  pos- 
session against  purchasers,  creditors,  and  all 
singular  successors  of  the  landlord.  But  the 
terms  of  that  statute  prove  that,  at  the  date  of 
its  enactment,  the  cultivators  were  in  a  degraded 
state.  They  are  called  in  the  i-tatute  'the  puir 
peopel  that  labonris  the  grund,'  which  empha- 
tically conveys  the  idea  of  the  want  of  capital 
and  skill.  •  Although  there  are  indications,  pre- 
vious to  this  period,  that  the  tenantry  were  in 
possession  of  a  certain  portion  of  stocking,  and 
of  the  implements  of  tillage,  yet  it  is  difficult  to 
ascertain  the  precise  nature  of  the  right  in  tliem 
which  they  were  entitled  to  claim.  There  is  a 
probability  so  great  as  to  approach  to  certainty, 
that  the  cultivators  were  of  that  class  who  were 
afterwards  called  steelbovv  tenants,  which,  if  now 
altogether  extinct,  was  practically  alive  until 
late  in  the  18th  century.  These  tenants  received 
from  the  landlords,  upon  their  entry,  implements 
of  husbandry,  cattle,  and  grain,  and  were  bound, 
e,  July  1850,  p.  450. 
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upon  the  expiration  of  the  lease,  to  return  the 
same  number  and  quantity  in  equally  good  con- 
dition. A  qualified  right  of  property  was  thus 
possessed  by  them.  Cultivation  by  such  means 
almost  always  exists  in  an  early  age  of  society, 
as  may  be  gathered  from  numerous  facts.  In 
Greece,  the  cultivators  were  apparently  of  this 
class.  In  Rome,  the  coloni  partiarii  must  be 
ranked  under  it.  And  on  the  Continent  almost 
any  other  class  was  unknown,  not  only  during 
the  middle  ages,  but  in  some  of  the  most  civilised 
nations  down  to  a  very  recent  period.  In  many 
of  the  provinces  of  France  and  Italy  they  were, 
under  the  name  of  metayers,  the  sole  cultivators, 
so  late  as  the  end  of  the  last  century  ;  and  the 
treatises  on  French  law  abound  with  rules  for 
the  guidance  of  the  contract.  In  those  Eastern 
countries  where  agriculture  is  considerably  ad- 
vanced, this  mode  of  culture  is  practised.  Traces 
also  exist  of  its  having  been  known  in  England, 
for  ancient  leases  were  formerly  cited,  by  which 
both  live  stock  and  grain  were  thus  conveyed  to 
the  lessee.  In  Scotland,  a  similar  state  of  manners 
must  be  presumed  to  have  induced  a  similar 
result.  But  while  the  technical  term  gteelbow— 
which  signifies  in  the  Teutonic,  goods  placed  on 
a  farm  or  attached  to  it — establishes  the  exis- 
*  tence  of  this  species  of  contract,  yet  there  are, 
in  the  earlier  records,  fewer  certain  notices  of  it 
than  might  have  been  expected.  This  probably 
arose  from  the  fact  that,  as  all  the  tenants  were 
ranked  under  this  class,  the  execution  of  a  lease 
implied  that  implements,  cattle,  and  seed  were 
to  be  furnished  to  the  tenant."  * 


ON  THE  STOCKING  OF  A  FARM. 

.5367.  Having  valued  the  farm ;  made 
up  your  mind  as  to  the  rent  it  is  worth  ; 
made  ofler  of  the  rent,  and  been  accepted; 
agreed  to  the  conditions  of  a  lease ;  sub- 
mitted questions  of  arbitration  between 
yourself  and  tlie  outgoing  tenant;  waited 
until  the  period  that  entry  is  given  to 
at  least  a  part  of  the  farm ;  the  time 
ha3  arrived  to  purchase  the  requisite 
stocking.  To  give  the  most  practical 
view  of  stocking  a  farm,  it  will  be  ne- 
cessary to  enumerate  the  implements  of 
husbandry  required  to  be  purchased  at  suc- 
cessive periods,  until  entire  entry  has  been 
fully  obtained,  and  the  live  stock  and  corn 
re  juired  at  starting,  to  suit  a  five-course 
rotation  on  a  farm  of  500  acres.  The 
prices  of  iui))]ements  may  differ  in  differ- 
ent places,  according  as  they  are  purchased 
at  sales,  or  from  an  implement  maker  and 
manufacturer.  I  have  given  the  prices  of 
new  ones  in  Edinburgh,  and  it  was  neces- 
sary to  state  a  price  in  order  to  make  the 
statement  intelligible. 


330 
30 
25 


48    0    0 


5368.  Deeemher  1849.— Suppostng   that   entrv  to    the 

fallow-break  is  at  Martinmas,  and  to  the  grass  land  and 
houses  at  Whitsunday,  with  the  exception  of  the  bams, 
stackyard,  and  two  cottages,  retained  by  the  out-going 
tenant,  fur  the  convenience  of  managing  the  way-going 
crop,  the  tirst  expense  incurred  is  the  plougliing  of 
the  fallow-break,  whiih,  if  done  by  hired  latwur,  will  cost 
8s.  per  acre,  but  if  done  by  the  goodwill  of  neighbours  in 
a  *•  ploughing-day,"  which  is  the  custom  of  the  country, 
and  is  regarded  as  the  earnest  of  a  hearty  welcome  to  • 
stranger,  the  cost  will  consist  of  ale  and  bread  to  servants, 
and  a  dinner  to  their  masters,  say  90  persons  at  2s.  6d. 
each, £11    5    0 

5369.  March  1850.  —  Attendance  at  hir- 
ing-markets,  for  the  engagement  of  farm- 
servants  fur  one  year,  from  May  26, 1850, 

with  cost  of  arles,        .  .  .  .  10    0 

The  men   hired  should  be  a  steward, 

shepherd,     cattle-man,     hedger,      6 

ploughmen,  and  a  stout  lad  to  work  an 

odd  horse. 

Select  11  work-horses,  from  4  to  6  years  old, 

at  £'M  a  piece, 
A  brood-mare  in  foal, 
A  harness-horse,  5  or  6  years  old,     . 
6  Sets  of  work-harness,  each  to  contain  the 
following  articles : — 

2  Bridles,  2  collars,  2  cart-saddles  and 
breeching,  3  back-bands,  2  pairs  of  long 
and  1  pair  of  short-chains,  2  pairs  of 
cart  and  2  pairs  of  trace-chains,  2  cart 
and  1  trace  l)elly-band,  2  iron  back- 
bands,  1  leading-chain  and  belt,  1  pair 
of  cart-ropes,  long  and  short  cart  and 
plough  reins,  2  nose-bags,  at  f  8  each 
.  set,  ..... 
1  Set  of  gig-harness,    riding-saddle    and 

bridle,  and  stall-collar, 
1  Corn  tun  for  work-horse  stable,  . 

1  Corn  tun  for  riding-horse  stable, 
10  Whole-bodied  single-horse  carts,  at  £10, 

2  Tilt-carts,  at  £12, 
6  Corn-carts,   to  mount  on    single-borse 

cart-axles,  at  £3,  10s., 
2  Cart-frames,  at  30s., 
6  Stretchers  for  trace-horses,  at  Is., 
6  Iron  ploughs,  at  £4,  4s., 
6  Slides  for  ploughs,  at  2s.  each,     . 
2  Iron  small  ploughs,  at  50s., 

1  Iron  doulile  mould-board  plough, 

2  Iron  sciifflers,  at  50s., 
6  P&irs  of  harrows,  with  master  swing-tree, 

at  42s. , 
1  Carriage  for  harrows, 
6  Full  sets  of  swing-trees,  at  12s.,  and  an 

extra  one, 

3  Long  swing- trees,  for  drilling,  at  2s.  6d., 

6  Peering  poles,  with  iron  points,  at  Is.  3d. 
1  Pair  of  harrows  for  grass-seeds,    . 

1  Finlayson's  urubber, 

2  Two-tiorse  rollers,  of  metal,  at  £12, 
1  Presser  roller,  2- wheeled, 
1  Wheelbarrow, 

1  Broadcast  sowing-machine,  with  3  wheels, 
1  Turnip  double-drill  sowing-machine, 

1  Bone-dust  and  turnip  double-drill  sow- 

ing machine, 

7  Graips  for  dune,  at  3s.,     . 

4  Sprejiding  gniips,  .^t  2s., 
7  Lime  shovels,  at  4s., 

2  Ditching  shovels,  .it  4s.  6d., 

3  Ditching  spades,  at  4s.  6d., 
1  Hedge  spade, 

1  Dutch  hoe, 
7  Stable  forks,  at  Is.  6d.,     . 

2  Long      do.     at  2s.  3d.,    . 

4  Half-long  do.,  at  Is.  9d. 
4  Field  and  stack  forks,  at  Is.  9d., 

3  Dung-lmwks,  1  with  2  prongs,   1  with  3 

prongs,  and  1  with  4  prongs  for  cow- 
byre,  at  4s.,       . 

2  Mud  hoes,  at  2s.  3d., 

1  Met.il  triiugh  for  pigs,  with  divisions, 

1  Heilge-knife,  large, 

1  Pruning-knife, 
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Cany  forward,         £741    8    « 
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Brought  forward, 

£741    8 

6 

1  Breasting-knife,    . 

0    5 

0 

1  Grindstone, 

0  10 

0 

1  Axe, 

0    3 

0 

1  Saw, 

0    6 

0 

1  Sledge-hammer, 

0    6 

0 

2  Hand-picks, 

0  12 

0 

1  Mattock, 

0    6 

0 

1  Iron  foot-pick, 

0    8 

0 

2  Small  stone-hammers. 

0    3 

0 

1  Iron  lever  and  wedges, 

0  15 

0 

2  Tar-kits, 

0    5 

0 

2  OU-tins, 

0    5 

0 

7  Cows'  bands. 

0    7. 

0 

1  Bull's  chain. 

0    2 

0 

1  Imperial  bushel  and  strike. 

0  18 

0 

2  Double-quart,  or  tenth-bushel 

measures 

0    5 

0 

2  Sowing  sheets. 

0    2 

0 

2  Huskies  for  carrying  seed,  at 

is., 

0  10 

0 

!0  Corn-sacks,  at  Is.  6d.,     . 

1  10 

0 

2  Stable-pails, 

0    9 

0 

2  Horse-sheets,  1  at  20s.  and  1  at  lOs., 

1  10 

0 

1  Set  of  Phlemes,  Blood-stick, 

Clyster-p 

ipe. 

and  Drink-horn, 

0    6 

0 

1  Pump  and  trough. 

5    0 

0 

1  Boring-rod  and  spirit-level  for 

draining, 

1    0 

0 

£757  11 

6 

Brought  forward,        £1975    5    Q 
7i  qrs.  oats  each,  =  75  qrs.,  at  16s.,        .  60    0    0 

J  Year's  poor-rate,  .  .  .  10    0    0 


5370.  April  1850.— The  tillage  land  of  500 
acres  will  be  apportioned  in  this  manner  : — 
100  acres  of  new  grass. 


100 
100 


100 


500 


■■{ 


2-year  old  grass, 
oats. 

acres  turnips. 


10 
10 
/50 
150 


potatoes. 

bare-fallow. 

barley. 

winter  and  spring  wheat. 


Grass-seeds  7  lb.  of  red  clover,  5  lb.  of  white 
clover,  IJ  bushel  of  perennial  rye-gi-ass  per 
acre,  which,  over  100  acres,  gives  of — 
White  clover,  4  cwt.  52  lb.,  at 

52s.  per  cwt.,     .  .         £11  13    0 

Red  clover,  6  cwt.  28  lb.,  at 

«8s.  per  cwt.,      .  .  21     5    0 

Rye-grass,  18  qrs.  6  lb.,  at  20s.,   18    3    0 


51    1    0 


15  0  0 

32  0  0 

8  8  0 

28  0  0 


Hay  for  horses  until  they  go  to  grass  at  the  end 

of  May,  5  tons,  at  £3  jier  ton, 
Oats,  4U  qrs.,  at  16s., 

4  Tons  4  cwt  seed-potatoes,  at  £2  per  ton. 
Men's  wages  from  March  until  May  26,  1850,  \ 

7  Men  8  weeks,  at  10s.  per  week,  / 

Field  workers,  from  do.  to  do.. 
Blacksmith's  work,  from  do.  to  do., 

5371.  May  1850.— 

Share  of  the  expenses  of  arbitration  on  fences 

and  buildings. 
Cost  of  120  lb.  Swedish  turnip-seed,  at  Is.  per  lb. 
30  lb.  yellow,  at  Is.  per  lb.,  . 
..      90  lb.  globe,  at  9d.  per  lb., 
12  Tons  guano,  at  £10, 
200  Bushels  bone-dust,  at  2s.  6d.  per  bushel. 
Poultry,— geese  at  2s.  6d.,  goslings  at  Is.,  tur- 
keys at  3s.,  young  turkeys  at  Is.,  ducks 
and    hens   at    Is.,    and    ducklings    and 
chickens,  6d.,        .... 
1  2-year  old  colt  or  filly,  for  the  draught, 
1  1-year  old  do.       do.  do., 

1  Short-horn  bull,     . 

9  Short-horn  cows,  at  £14  each, 
20  Short-horn  calves,  part  unweaned,  at  £2, 

1.5s.  each,  .... 

20  Short-horn  1-year  old  steers  and  heifers,  at 

£6  each,  .... 

120  Leicester  ewes  and  their  Iambs,  at  46s.  each 
160  Leicester  ewe  and  wether  hoggs,  at  32s.  each, 

2  Leicester  tups,        .... 
Servants' corn  paid  at  May  26, 1850,  in  advance, 

10  Servants  at  1  qr.  1   bush,  barley  each, 

=  11  qrs.  2  bush.,  at  24s., 
8  bush,  pease  each,  =  3  qrs.  6  bush.,  at  26s., 


Carryforward,        £1975    6    6 
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5372. /««€  1850.— 

3  Scythes  for  mowing  grass,  at  lOs.  each, 

8  Hay-rakcs,  at  Is.  6d.  eacli, 

1  Horse  hay  and  stubble  rake, 

1  Long  ladder,  20  feet  long,  at  9d.  per  foot, 

2  Half  long  do.,  12  feet  long,  at  9s., 
6  Short  do.,  at  5s.  each, 

1  Sheep- crook,  .... 

1  Baihing-stool,       .... 

2  Tubs  for  pickling  wheat,  and  for  bath  for 

sheep, 
2  Pickling  baskets,  at  3s.  each, 
2  Pair  of  wool-shears, 
1  Beam,  scales,  and  weights,  for  wool, 

1  Buisting-iron  and  tar-kettle  for  sheep, 

2  Hangers,  and  skewers  for  sheep  when 

slaughtered, 

5373.  July  1850.— 

2  Potato-graips,       .... 

9  Baskets  for  potatoes,  at  9d., 

10  Turnip-hoes'for  women,  at  Is.  2d.  each, 
10  Weed-hoolis  for  weeding  corn,  at  6d.  each, 

4  Rope-twisters,  at  2s., 


10  0 

12  0 

15  0 

15  0 

18  0 

10  0 

3  6 

10  0 

15  0 

6  0 

6  0 

10  0 
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0    2    0 


0    6  0 

0    6  9 

0  11  8 

0    5  0 

0    8  0 


5374.  September  1850.— 

6  Straw-racks  for  cattle  in  courts,  at  10s.,  3  0  0 
1  Turnip-rammer,    14s.,  and  trochar,  38. 

6d.,  for  cattle,    .            .            .            .  0  17  6 

1  Turnip-cutter  for  sheep,   .            .            .  6    0  0 

1  Do.  cattle,  .  .  .  1  10  0 
6  Turnip-pickers,  at  2s.  each,  .  .  0  12  0 
6  Knives  for  topping  and  tailing  turnips, 

at  Is.  6d.  each,              .           .            .  0    9  0 

2  Hay-racks  for  sheep,  at  30s.  each,           .  3    0  0 
20  Sheep-troughs,  at  6s.,       .            .            .  6    0  0 

300  Net-stakes,  at  Id.  each,               .           .  15  0 

20  Sheep-nets,  at  7s.  6d.  each,         .           .  7  10  0 

1  Mallet  for  driving  stakes,             .           .  0    2  6 

1  Driver  for  stakes,               .            .            .  0    5  0 

1  Hay-knife,            .            .           .            .  0    3  6 

1  Chaff-cutter,         .            .           .           .  8  10  0 

2  Stable  lanterns,  at  3s.  6d.  each,               .  0    7  0 

3  Others,  1  for  steward,  1  fur  shepherd ,  and 

1  for  cattleman,             .            .            .  0  10  6 

1  Horn  for  blowing  at  fodder  time,             .  0    2  0 

1  Drill-machine  for  sowing  corn,     .            .  7    0  0 

3  Qrs.  5  bush,  of  seed-wheat,  at  45s.,         .  8    3  0 

5375.  Map  1851.— 

2  Sows,  1  boar,  and  4  shotts,            .           .  10    0  0 

14  Calves  for  rearing,  at  25s.,              .            .  21     0  0 
Oats  for  6  pair  of  horses  1  year,  from  April 
last  year,  at  34  qrs.  per  pair  =  204  qrs., 
riding-horse,  23  qrs.,  in  all    =   227  qrs., 

at  16s., 181  12  0 

Seed-oats,  100  acres,  at  5  bush,  per  acre  = 

62J  qrs.  at  16s.,     .            .            .            .  50    0  0 

Seed- wheat,  40  acres,  at  3  bush,  per  acre  = 

15  qrs.  at  45s.,       .            .            .            .  33  15  0 

Seed-barley,  50  acres,  at  3  bush,  per  acre  = 

18  qrs.  6  bush.,  at  24s.  per  qr.,                 .  22  10  0 

Clover  seeds  same  as  last  year,            .           .  51    1  0 

Lime  for  one  year,        .            .            .           .  20    0  0 

Tolls,    .            .           .            .           .           .  6    0  0 

1  Year's  poor-rate,      .           .           .           .  20    0  0 

1  Do.  road-money,       .            .            .            .  6    0  0 

1  Do.  schoolmaster's  salary,               .            .  10  0 

1  Do.  assessed  taxes,               .           .            .  2  10  0 

1  Do.  insurance,          .            .            .            .  1  10  0 

1  Do.  mole-catcliing,  at  7s.  6d.  per  100  acres,  1  17  6 
1  Do.  blacksmith  work  for  6  pair  of  horses,  at 
60s.  per  pair,  also  for  riding-horse  and 

other  jobs,  60s.,     .            .           .            .  21    0  0 

Oil,  grease,  and  tar,  for  one  year,      .            .  2  10  0 

Bath  for  sheep,  440  sheep  at  IJ  each,             .  2  15  0 

Money-wagesof  10  men-servants  for  the  1st  year,     74    0  0 

Do.  of  8  women,  £6  each  for  the  1st  year,     .  48    0  0 

Do.  of  other  field-workei'S  in  summer,            .  5    0  0 

Corn  for  8  men,  J  year,            .            .            .  24    0  0 
Oats  for  horses  from  May  to  harvest,  45  qrs., 

at  16s.,      .            .            .           .            .  36    0  0 

Carry  forward,       £2747  13  11 
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Brought  forward,        £2747  13  11 


£210 
120 


5376.  To  IfaritJt  1851.— 
Thrashing   machine,  with    hummeller  and 
bniiser,  6horse  water  power. 
If  of  high  pressure  steam, 
If  of  horse  power. 
Dressing-fanners,  .... 

1  Ham-steelyard  and  weights, 
1  Hand  liuranieller, 
60  Corn-sacks,  at  Is.  6d.  eacli, 

1  .«.ick-barrow,  with  wlieels, 

2  llaiid-barrows  for  Hfting  sacks  of  com,  at 

10s.  each,  .... 

4  Barn  weights  fur  tilling  corn,  at  Is.  6d.  each, 
2  Oat  wire-riddles,  at  25.  each, 
2  Barley  do.,  at  2s.  4d.  each, 
2  Wheat  do.,  at  3s.  3d.  each, 
2  Sieves  do.,  at  2s.  fid.  each, 
1  Slap-riddle,  at  2s., 

1  Barn-stool,  .... 

1  Wooden  hoe,  for  corn, 

1  Large  barn-sheet, 

2  Chaff-slieets,  .... 
6  Barn  brooms,  .... 
2  Corn  shovels,  at  3s.  each, 

6  Sack  needles,  and  clew  of  twine, 
1  Furnace  pot  and  grate, 
1  Meal  ark,     ..... 
10  Cwt.  of  oatmeal  at  93.  7d.  per  bag. 


7    0  0 

6    0  0 

0  10  0 
4  10  0 

1  10  0 

10  0 

0    6  0 


Brought  forward, 
2?  Pairs  of  reapers'  blankets,  at  7»., 

(i  Porridge  kits  for  reapers,  at  3s.  each, 

6  Milk  tins.  2*.  each, 

(>  Small-beer  barrels,  3s.  each, 

1  Gantress  for  large  beer  barrel. 
Joiner  and  mason's  work   for  1*  year. 
Tenant's  .share  of  the  expense  of  drawing  out 
tlie  lease,  .  .  .  . 

Half-year's  rent,  paid  Lammas  1851, 
Reapers'  wages  upon  200  acres,  5s.  per  acre, 
Incidental  expenses  for  IJ  year. 


5377.  During  the  expenditure  of  the  above 
sums,  the  following  products  have  been  sold 
off  the  farm  : — 
2  Years  clip  of  wool,  270  fleeces  each  year, 
=  540  at  6  lb.  each  =  3240  lb.,  at  Is. 
per  lb. 
1.50  Sheep  sold  at  35s.  each, 
20  Sheep  died,  sold  for 
20  Fat  cattle,  at  £15  each. 
Pigs  sold, 
5  Cwt.  cheese,  at  50s.  per  cwt.. 


£2920 

6  11 

9 

16 

0 

0 

18 

0 

0 

12 

0 

0 

18 

u 

0 

3 

0 

10 

0 

0 

10 

0 

0 

625 

0 

0 

60 

0 

0 

30 

0 

0 

£3667 

13  11 

£162  0 

0 

262  10 

0 

10  0 

0 

300  0 

0 

20  0 

0 

t.,  12  10 

0 

767    0    0 


4  15  10      Making  the  balance  of  outlay  to  amount  to       £2890  13  11 


Carry  forward,        £2920    6  11 

.5378.  The  sum  actually  passed  through 
the  hands  of  the  nexv  tenant  in  the  first 
1|  year  after  entry  to  the  farm  is  ^7,  6s. 
3|d.  per  acre,  and  that  actually  laid  out  by 
him  is  about  £5,  15s.  8d.  per  acre ;  beside 
the  sum  required  to  furnish  his  house. 


ON  CHOOSING  THE  SITE,  O.N  BUILDING, 
AND  ON  THE  EXPENSES  OF  ERECTING 
THE  STEADING. 

5379.  In  ordinary  circumstances,  after  a 
farmer  has  stocked  and   fully  entered  on 
his  farm,  he  lias  little  to  do  but  to  manage 
it   in    the   best  manner  in   the  nidde   of 
farming  he  has  diosen,  or  been  obliged  to 
adopt,  (52,)  and  very  few   farmers  have 
the  opportunity  of  laying  out  a  farm  en- 
tirely from    its   commencement ;    but  al- 
though you  may  not  be   involved  in  the 
necessity  of  originating  a  farm,  it  is  not 
improbable  that  the  one  you  have  engaged 
may  require  either  a  new  steading,  new 
enclosures,  draining,  subsoil   and   trench- 
ploughing,  or  waste  land  to   improve — in 
which  case,  you  should  be  able  to   meet 
whichever  of  those  exigencies  may  occur. 
1  had  to   meet   them    all  ;     for    on    the 
farm  of  Balmadies,    which  I  occupied  in 
Forfarshire,  I  had  to  build  a  new  house, 
new    steading,    form    new    fences,    con- 
struct   embankments,     make    new     farm 
roads,  trench-plough,  and   improve  waste 
land.     He    who    has    more    than    one    of 
these  operatipns  to  undertake,  will  find 


little  leisure  for  any  amusement  until 
they  are  finished.  I  will  suppose,  then, 
you  have  all  these  things  to  do,  and  in  doing 
them  they  must  be  undertaken  in  the  order 
I  have  enumerated  them.  I  say  nothing  on 
the  building  of  a  farm-house,  the  form  and 
appearance  of  which  being  a  matter  of 
taste,  with  the  exception  of  the  working 
part  of  it — the  kitchen,  scullery,  milk- 
house,  and  cheese- room — on  which  my 
sentiments  have  already  been  expressed 
in  (4192)  and  (4193.)  Let  us  proceed, 
then,  to  the  erection  of  the  steading,  which 
of  course  must  be  suited  to  a  500-acre 
farm  of  mixed  iiusbandry,  the  kind  of 
farming  we  proposed  to  follow  (52.) 

5380.  It  is  a  necessary  condition,  to  its 
proper  use,  that  every  steading  be  conve- 
niently placed  on  the  farm.  To  he  moit 
conveniently  placed,  in  theory,  it  should 
stand  in  its  centre  ;  for  it  can  be  proved 
in  geometry,  that,  of  any  point  withia 
the  area  of  a  circle,  the  centre  is  the 
nearest  to  every  ])oint  in  the  circumfer- 
ence. In  practice,  however,  circum- 
stances greatly  modify  this  theoretical 
principle.  For  example,  if  an  abundant 
supply  of  water  can  be  easily  obtained  for 
the  moving  power  of  the  thrashing-ma- 
chine, the  steading  may  be  placed,  for  the 
sake  of  economising  horse  labour,  in  a 
more  remote  and  liollow  spot  than  it 
should  be  in  other  circumstances.  For 
the  purpose  of  conveying  the  manure 
downhill  to  most  of  the  fields,  some  think 
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the  highest  ground  near  the  centre  of  the 
farm  as  the  best  site  for  the  steading. 
Others  prefer  the  lowest  point  near  the 
centre,  because  the  grain  and  green  crops 
being  tlien  carried  downhill  to  the  steading, 
the  labour  would  be  less  than  carrying 
them  uphill,  and  they  are  heavier  than 
the  grain  crops  and  manure.  In  select- 
ing either  of  these  sites,  it  seems  to  be 
forgotten  that  loads  have  to  be  carried 
both  to  and  from  the  steading  ;  so  that 
either  position  will  answer,  provided  there 
be  no  steep  ascent  to  or  descent  from  the 
steading.  The  lower  situation,  however, 
is  more  consonant  with  experience  and 
reason  than  the  higher  ;  thougli  level 
ground  affords  the  easiest  transit  to  wheel- 
carriages.  It  is  desirable  for  the  farm- 
house to  be  situated  so  as  to  command  a 
view  of  every  or  most  of  the  fields  on  the 
farm,  that  the  farmer  may  have  constantly 
a  bird's  eye  view  of  them  ;  and  if  circum- 
stances permit,  especially  a  plentiful  sup- 
ply of  good  water,  the  vicinity  of  the 
farm-house  should  be  the  site  for  the 
steading  ;  but  if  a  sacrifice  of  the  position 
on  the  part  of  either  is  necessary,  the 
farm-house  should  give  way  to  the  con- 
venience of  the  steading. 

5381.  On  referring  to  the  accommoda- 
tion required  in  the  steading  for  the 
cattle  in  (1082;)  for  the  horses,  in 
(1389;)  for  the  pigs,  in  (1574;)  for 
the  poultry,  in  (1598  ;)  for  the  grain,  in 
(1678  ;)  for  young  calves,  in  (2271  ;)  for 
farrowing  sows,  in  (2845  ;)  and  for  the 
wool,  in  (3940,)  in  the  respective  apart- 
ments shown  in  tlie  groimd-plan  in  Plate 
II.,  I  need  here  only  refer  to  those  places 
for  the  mode  of  fitting  up  each  of  these 
apartments,  and  shall  proceed  to  enunciate 
the  leading  principle  on  which  these  ar- 
rangements should  be  made ;  ami  being 
simple,  it  will  best  be  understood  when 
looking  at  the  ground- plan  in  Plate  II. 

5382.  Straw  being  the  bulkiest  article 
on  the  farm,  and  in  daily  use  by  every 
kind  of  live-stock,  and,  although  heavy  and 
unwieldy,  having  to  be  carried  and  distri- 
buted in  small  quantities  by  bodily  labour, 
it  should  be  centrically  placed,  in  regard 
to  the  stock,  and  at  a  short  distance  from 
their  respective  apartments.  The  straw- 
barn^  its  receptacle,  should  thus  occupy 
the  central  point  of  the   steading.     The 


several  apartments  containing  the  live- 
stock should  be  placed,  in  respect  of  dis- 
tance to  it,  according  to  the  wants  of 
the  stock  for  straw,  in  order  to  save 
labour  in  its  carriage ;  for  so  bulky  and 
heavy  an  article  as  straw  should  in  all 
cases  be  moved  to  short  distances,  and  not 
at  all  from  any  other  apartment  than  the 
straw-barn ;  so  that  the  thrashing-machine, 
(1738,)  which  deprives  the  straw  of  its 
grain,  should  bo  so  placed  as  at  once  to 
dej)Osifc  the  straw  into  the  straw-barn, 
(1690.)  The  «tocX'-yarc?,  containing  the 
unthrashed  straw  with  its  corn,  should  be 
contiguous  to  the  thrashing-machine.  The 
passage  of  straw  from  the  stack-yard  to 
the  straw-barn  through  the  thrashing- 
machine  being  directly  progressive,  it  is  a 
material  consideration  in  the  saving  of 
time  to  place  the  stack-yard,  thrashing- 
machine,  and  straw-barn  in  a  right  line. 

5383.  Diff"erent  classes  of  stock  require 
different  quantities  of  straw,  to  maintain 
them  in  the  same  degree  of  cleanliness  and 
condition,  so  that  those  classes  which  re- 
quire the  /«0A'<  should  be  placed  «e«rcs^  the 
slraic-barn.  The  younger  stock,  including 
those  in  the  hammels  N,  requiring  most 
straw,  receiving  it  largely  for  fodder  as 
well  as  litter,  the  courts  which  they  occupy 
should  be  placed  contiguous  to  the  straw- 
barn,  one  occupying  each  side  of  it.  The 
older  or  fattening  cattle  requiring  the 
next  largest  quantity  of  straw,  the  ham- 
mels M  which  they  occupy  should  be 
placed  next  to  the  courts  in  nearness  to 
the  straw-barn.  Horses  and  cows  requir- 
ing the  smallest  quantity  of  straw,  the 
stables  O,  and  byres  Q  and  Y,  may  be 
placed  next  farthest  in  distance  to  the 
hammels  from  the  straw-barn. 

5384.  The  positions  of  other  two  apart- 
ments are  necessarily  determined  by  that 
of  the  thrashing-machine,  tjje  one  being 
the  upper  barn,  which  contains  the  un- 
thrashed corn  from  the  stackyard,  ready 
to  be  passed  through  the  mill;  and  the 
other  the  corn-barn,  which  receives  the 
corn  immediately  after  its  separati<m  from 
the  straw  by  the  mill.  The  granaries 
should  be  in  direct  communication  with 
the  corn-barn,  to  save  the  labour  of  carry- 
ing the  clean  corn  to  a  distance.  Fig.  133 
shows  the  relative  positions  of  the  corn- 
barn  and  granaries  on  a  larger  scale  than 
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tlie  plate,  where  x  is  the  corn-barn,  m  and 

p  stairs  to  tlie  granaries,  e^,  fig.  130,  r  the 
window  in  the  corn-barn,  t  the  chafF-house, 
and  s  the  straw-barn.  Tlie  granaries 
should  always  be  elevated  above  the 
ground,  to  keep  the  grain  in  good  condi- 
tion, and  it  enables  their  floors  to  form 
convenient  roofs  for  cattle  or  cart-sheds. 
The  elevation  which  the  granaries  give  to 
the  building  should  be  taken  advantage 
of  to  place  them  so  as  to  shelter  the  cattle 
courts  from  the  N.  wind  in  winter;  and 
in  order  to  afford  the  wai'rath  of  the  sun 
to  the  cattle,  all  their  courts  should  be 
open  to  its  light  and  heat.  The  courts  being 
open  to  the  S.,  and  the  granaries  forming  a 
screen  from  the  N.,  it  follows  that  the  gra- 
naries should  extend  E.  and  W.  on  the  N. 
side  of  the  courts ;  and  as  it  has  been 
shown  that  the  cattle-courts  should  be 
placed  on  each  side  of  the  straw -barn, 
it  also  follow^s  that  the  straw-barn,  to  be 
out  of  the  way  of  screening  the  sun  from 
the  courts,  should  stand  N.  and  S.,  at 
right  angles  to  the  S.  of  the  granaries. 
The  fixing  of  the  straw-barn  to  the  S.  of 
the  granaries,  and  of  course  to  that  of  the 
thrashing-machine,  the  position  of  the 
stackyard  is  necessarily  fixed  to  the  N. 
of  both,  where  it  is  favourably  situated  for 
the  preservation  of  the  corn  in  the  stacks. 

5385.  The  leading  principle  involved  in 
the  above  arrangement  is  as  comprehen- 
sive as  simi»le,  and  is  applicable  to  every 
size  and  kind  of  steading.  But,  obviously 
correct  as  the  principle  is,  it  is  seldom 
adopted  in  practice  ;  and  I  may  safely 
assert  that  tlie  greater  the  deviation  from 
theprincijile,  the  less  desirable  steadings  be- 
come as  habitations  for  live  stock  in  winter. 

5386.  One  reason  why  steadings  are 
not  constructed  (m  correct  principles  is, 
possibly  architects  who  supply  plans  are 
unacquainted  practically  with  the  use  of 
the  respective  apartments  of  steadings; 
and  they  commonly  bestow  too  much 
attention  on  their  symmetrical  propor- 
tions, on  constructing  them  at  the  least 
possible  cost,  and  within  the  least  space, 
as  if  a  {liw  sijiiare  yards  of  ground  were  of 
much  value  in  the  country.  No  doubt 
economy  is  enforced  on  them  by  reluctant 
proprietors,  as  well  as  by  poor  tenants, 
when  either  have  to  construct  the  stead- 
ing at  their  own  cost;    but  economy  of 


construction  is  a  secondary  consideration, 
and  the  proper  accommodation  for  live  stock 
ought  never  to  be  sacrificed  to  it.  For, 
suppose  that,  by  inadequate  accommoda- 
tion, cattle  thrive  by  10s.  a-head  less  in 
the  course  of  a  winter,  than  they  would 
have  done  in  well-constructed  courts  and 
haiumels,  and  suppose  that  the  farmer  is 
prevented  realising  this  sum  on  tliree  lots 
of  twenty  cattle  each  of  different  ages, 
there  is  an  annual  loss  to  him  of  L.30  ; 
and  had  the  capital  sum,  of  which  the 
annual  loss  of  L.30  is  the  yearly  interest, 
been  expended  in  constructing  the  stead- 
ing in  tlie  best  manner,  the  loss  would 
not  only  have  been  averted,  but  the  cattle 
would  have  been  in  much  better  health  and 
condition  to  slaughter  or  to  fatten  on  grass. 
So  little  is  such  a  result  anticipated  in  con- 
structing steadings,  that  in  many  parts  of 
the  country,  the  cattle  courts  are  placed 
within  a  quadrangle,  the  southern  range  of 
which  prevents  the  rays  of  the  sun  ever 
entering  them  ;  and  on  account  of  that 
peculiar  form  the  chilly  air  rushes  over  the 
corners  of  the  roofs  into  the  courts  in  whirl- 
winds, which,  if  accompanied  with  rain  or 
sleet,  is  sure  to  engender  in  the  cattle  the 
most  insidious  diseases. 

5387.  It  is  easy  to  apply  the  principle 
spoken  of  to  the  cimstruction  of  steadings 
suitable  to  all  the  other  modes  of  farming 
besides  the  mixed  husbandry.  For  exam- 
ple, the  steading  for  the  arable  part  of  a 
pastoral  farm,  where  its  extent  is  consider- 
able, should  be  arranged  as  one  for  an 
arable  farm  situate  at  a  distance  from  a 
town,  as  in  fig.  55.  Most  of  the  straw  being 
required  for  the  stables  ^<7  and  «',  the  straw- 
barn  e  is  placed  nearer  them  than  to  the 
byre  /, — the  young  stock  of  cattle,  should 
cattle  be  bred  on  the  farm,  being  accommo- 
dated in  an  appropriate  steading  with  any 
number  of  courts — such  as  n  and  m  in  fig. 
95 — by  itself,  not  far  off. 

5388.  Where  the  arable  part  of  a  pas- 
toral farm  is  small,  the  steading  should 
contain  all  the  stock  in  aggregate.  Fig. 
95  represents  such  a  steading,  where  b  is 
the  straw-barn  near  the  courts  »i,  which 
contain  the  cattle  that  consume  the 
largest  proportion  of  the  straw  in  fodder 
and  litter.  The  stables  </ and/,  and  byre 
A,  are  situate  farther  off,  as  they  require 
less  straw  than  the  courts ;  but  to  render 
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the  carrying  of  the  straw  to  those  still 
more  convenient  than  is  shown  in  the  plan, 
the  straw-barn  b  might  be  made  as  much 
longer  as  to  allow  a  door  on  each  side  of 
it,  outside  the  courts  m,  to  afford  access 
to  the  straw  from  the  more  distant  of 
those  courts. 

5389.  On  a  carse  farm  the  straw  is  the 
chief  ingredient  at  the  steading,  and  the 
principle  means  of  using  it  are  the  horses, 
of  which  a  large  number  is  required  on 
such  a  farm.  The  stable  /,  fig.  96,  is 
placed  near  the  straw  barn  d,  to  which  two 
doors  give  access  outside  the  courts  /,  in 
which  the  cattle  pass  the  winter,  and  are 
also  near  the  straw.  The  byre  i  is  at  no 
great  distance. 

.5390.  The  construction  of  a  dairy  farm 
steading  is  peculiar,  as  is  shown  in  fig. 
384.  The  principal  part  of  the  steading, 
the  byre  a,  is  so  situate  as  to  be  near  the 
cooking  house  b,  and  the  fodder  house  e,  in 
which  the  hay  is  chopped  by  means  of  the 
cutter/,  and  which  is  necessarily  contigu- 
ous to  th«  moving  power  at  p.  The  straw 
being  most  used  by  the  stables  w  and  3/, 
the  straw  barn  s  is  placed  near  them  ;  and 
it  would  there  be  also  near  any  Immmels 
that  might  be  erected  in  the  open  space 
within  the  ranges  of  the  building,  for  the 
young  queys  coming  forward  to  renew  the 
stock  of  cows.  The  byre  a  is  situate  at 
no  great  distance  from  the  door  of  the  straw- 
barn  5  which  affords  it  litter. 

5391.  The  best  way  of  building  a 
steading  is  not  to  contract  for  it  in  a 
slump  sum,  because,  whatever  alterations 
may  be  made  during  the  progress  of  the 
work,  the  contractor  might  take  advantage 
of  the  change,  and  charge  whatever  he 
chooses  for  them,  without  your  having  a 
check  upon  his  undefined  rates ;  nor,  for 
the  same  reasons,  should  the  mason,  car- 
penter, and  slater  works  be  contracted  for 
separately  in  the  slump.  The  prices  per 
rood  or  per  yard,  and  the  quantities  of  each 
kind  of  tcork,  should  be  settled  beforehand 
with  the  contractor.  The  advantage  of 
this  arrangement  is,  that  the  work  will  be 
finished  according  to  the  views  and  tastes 
of  the  party  for  whose  use  the  farmstead 
has  been  built,  he  having  used  the  power 
of  adopting  such  slight  modifications  of 
the  plan,  during  the  progress  of  the  work, 


as  experience  and  reflection  may  have  sug- 
gested ;  although  the  plan  may  have  ap 
peared  well  enough  adapted  for  the  pui 
pose,  but  which  may  have  overlooked  many 
essential  particulars  of  accommodation  and 
comfort.  The  contractor  cannot  complain 
when  he  is  paid  for  the  work  he  has  actually 
executed.  An  ordained  surveyor,  mutually 
chosen  by  both  parties,  then  measures  the 
work,  calculates  its  several  parts  accord- 
ing to  the  prices  stipulated  for  with  the 
contractor,  and  draws  up  a  report  of  the 
value  of  each  kind  of  work,  the  total  sum 
constituting  the  cost  of  the  farmstead. 
Instalments  of  payment  are  made  to  the 
contractor  at  such  periods  of  the  work  as 
were  agreed  upon.  This  plan  may  give 
you  no  cheaper  steading,  but  a  dearer 
one  than  the  conmion  plan  of  contracting 
by  a  slump  sum;  but  cheapness  should  not 
be  the  principal  object  of  building  a  stead- 
ing, that  being  the  convenience  of  the  work- 
people, and  the  comfort  of  the  live-stock. 

5392.  What  I  mean  by  essential  parti- 
culars of  accommodation  and  comfort  in 
a  steading  are  such  as  these  : — In  giving 
a  foot  or  two  more  length  to  a  stable  or 
byre,  by  which  each  animal  may  have  two 
or  three  inches  more  room  laterally,  when 
it  would  enjoy  more  ease  and  comfort.  A 
window,  instead  of  looking  to  the  cold 
north,  may  be  made  with  as  mucii  ease  to 
look  to  the  warm  south.  A  sky-light 
might  be  made  in  the  roof,  to  afford  suffi- 
cient light  to  a  place  that  would  otherwise 
be  dark ;  an  additional  drain  to  remove 
moisture  or  effluvia,  which,  if  left  undis- 
turbed, might  cause  considerable  annoy- 
ance. A  door  opening  one  way  instead 
of  the  other,  may  direct  the  draught  of 
air  to  a  quarter  wiiere  it  can  do  no  harm. 
A  door  made  of  a  whole  piece,  instead  of 
being  divided  into  leaves,  may  make  a 
chamber  gloomy  ;  and  the  leaves  of  a  door 
formed  horizontally,  instead  of  vertically, 
when  left  open,  may  give  security  to  an 
apartment  against  the  intrusion  of  every 
passer-by.  These  and  numerous  such 
small  conveniences  may  be  obtained  during 
the  construction  of  a  steading,  without 
which  it  would  want  much  of  its  com- 
modiousness  and  comfort — and  which  it 
would  most  likely  want,  were  the  farmer 
bound  by  a  contract  to  a  specified  sum. 

5393.  Before  the  prices  of  work  to  be 
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executed  can  be  fixed  on  between  the  em- 
plojer  and  contractor,  specifications  of 
every  species  of  work  should  be  drawn  up 
by  a  person  competent  for  the  task.  A 
vague  specification,  couched  in  general 
terms,  will  not  answer ;  for  when  work 
comes  to  be  executed  under  it,  too  much 
liberty  is  given  to  both  parties  to  interpret 
the  terms  according  to  tiie  interest  of  each. 
Hence  arise  disputes,  which  may  not  be 
easily  settled  even  on  reference  to  the 
person  who  drew  up  the  specifications,  as 
he  possibly  by  that  time  may  have  either 
forgotten  his  own  ideas  of  the  matter,  or, 
by  intimating  his  original  intentions,  may 
so  affect  the  interest  of  both  parties  as 
rather  to  widen  than  repair  t  he  breach.  Far 
better  have  every  particular  embodied  in 
the  specifications,  than  have  explanations 
and  modifications  to  make  afterwards. 

5394.  The  principle  oi  the  measurement 
to  be  applied  to  the  work  is  another  item 
to  be  embodied  in  the  specifications.  It 
is  too  much  the  practice,  in  son»e  parts 
of  the  country,  to  tolerate  a  loose  mode 
of  measuring  work ;  such  as  measuring 
voids,  as  the  openings  of  doors  and  win- 
dows are  termed,  that  is — on  measuring  a 
wall  for  the  rubble-work,  to  include  all 
the  openings  in  it,  and  then  to  measure 
the  lintels  and  ribats  and  corners.  In  like 
manner,  chimney-tops  are  measured  all 
round  as  rubble,  and  then  the  corners  are 
measured  over  and  above.  Now  the  fair 
plan  obviously  is  to  measure  every  sort  of 
work  by  itself:  where  rubble  is,  let  it  be 
measured  for  rubble;  and  where  hewn  work 
t*,  let  it  be  measured  as  such.  The  hewn 
stones  assist  the  rubble  building,  and  as 
they  cost  more  at  the  quarry  than  rubble 
stones,  let  a  fixed  price  be  settled  for  them. 
Tims  the  work  actually  done  would  be  paid 
for  ;  and  more  should  not  be  paid,  let  the 
price  of  the  work  be  what  it  may.  I 
am  glad,  however,  to  add  that  the  practice 
now,  in  all  the  towns  of  Scotland,  is  to 
measure  all  work  in  nett  measure;  that 
is  to  say,  in  measuring  rubble  work  the 
cubical  contents  of  both  rubble  and  hewn 
work  are  measured,  and  the  daylight  of 
all  voids  deductcil.  The  exceptions  are, 
'  in  the  wall  presses,  fire-places,  window- 
bossings,  and  flues  of  chimneys  are  included 
in  the  measurement.  All  walls  above  18 
inches  thick  are  reduced  to  a  standard  of 
2  feet,  and  all  walls  below  18  inches  thick 


arc  reduced  to  a  standard  of  12  inches. 
Rubble  work  is  always  charged  by  the 
rood  of  3G  square  yards.  In  measuring 
rubble,  allowances  for  levellings  connected 
with  joists,  bond  timbers,  and  wall-plates 
are  now  abolished.  As  to  hewn  work, 
ribats  of  doors  and  windows,  sills,  lintels, 
corners,  copes  of  chimney-stalks,  skews, 
and  wall-head  copes  are  measured  and 
priced  by  the  lineal  foot.  Coursing,  chim- 
ney-head ashler,  and  every  other  work  of 
similar  description,  is  measured  and  priced 
by  the  superficial  foot.  In  inside  work, 
pavements,  flats  of  stairs,  and  hearths,  are 
measured  and  priced  by  the  superficial 
foot.  Steps  and  jambs  are  priced  by  th<> 
slump.  Stone  skirtings  are  measured  and 
priced  by  the  lineal  foot. 

6395.  The  following  specifications  are  applic- 
able to  every  size  and  plan  of  steading;  and  an 
they  accord  with  my  own  experience,  which  has 
been  considerable  on  this  subject,  I  snbinit  them 
with  the  greatest  confidence.  They  embrace  the 
particulars  of  mason  work,  carpenter  work, 
slater  work,  plumber  work,  smith  work,  and 
painter  and  glazier  work,  which  are  not  drawn  up 
in  the  phrases  usually  employed  in  specifications, 
i)ut  are  illustrated  by  examples  and  by  the  eluci- 
dation of  principles.  Proper  specifications  could 
easily  be  drawn  out  from  the  data  furuished 
here. 

5396.  MasoH-Kork. — The  first  thing  to  be 
done  in  mason-work  is  the  digpint)  of  the  founda- 
tions of  the  walls.  Wlien  the  site  of  the  steading 
is  not  obliged  to  be  chosen  on  a  rock,  the  depth 
of  the  foundations  of  all  the  outside  walls  should 
never  be  less  than  two  feet.  Judging  by  usual 
practice,  this  may  be  considered  an  inordinate 
depth,  and  as  incurring  much  expense  in  build- 
ing an  unnecessary  ijuanlity  of  foundation  walls., 
whicli  are  immediately  after  to  be  buried  out  of 
sight.  But  this  depth  is  necessary  on  account  of 
the  drains  which  .should  be  made  around  the 
outside  walls,  to  keep  all  the  floors  dry  in  wintei ; 
and  it  is  scarcely  possible  to  keep  them  drf 
with  drains  of  less  depth  than  30  inches,  wliich 
afford  the  water  a  clianiiel  of  6  inches  below 
the  bottom  of  the  foundations.  The  ground- 
floor  of  dwelling-houses  may  be  kept  in  a  dry 
state  by  elevating  it  a  consideralile  height  above 
the  ground;  but  such  an  expedient  is  impractic- 
able in  a  steading  where  most  of  the  iipartments, 
being  occupied  by  live  stock,  must  bo  kept  as 
near  as  possible  on  a  level  with  the  ground;  and, 
it  is  not  woo<i-floors  alone  that  must  be  kept  dry, 
but  those  of  sheds,  barns,  and  byres,  whether 
made  of  coniposition,  of  causeway,  or  of  earth. 
The  injurious  effects  of  damp  in  the  floors  of 
stables,  byres,  and  hanimels,  on  the  condition  of 
the  animals  inhabiting  them  in  winter,  or  of 
barns  on  the  state  of  the  straw,  corn,  or  hay  in 
them,  are  too  much  overlooked.  Its  malign  in- 
fluence on  the  health  of  animals,  or  in  retarding 


SPECIFICATIONS. 


523 


their  thriving,  not  being  apparent  to  the  senses, 
it  is  apt  to  be  ascribed  to  constitutional  defect 
in  the  animals  themselves,  instead  of,  perhaps, 
to  the  truer  cause  of  the  unwholesome  state 
of  the  apartments  which  they  occupy,  (5386.) 
The  truth  is,  the  floor  of  every  apartment  of  the 
steading,  whether  accommodating  living  crea- 
tures, or  containing  inanimate  things,  cannot  be 
too  dry ;  and,  to  render  them  as  much  so  as  is 
practicable,  there  seems  no  way  of  attaining  the 
end  so  effectually  as  by  digging  the  foundations  of 
the  walls  deep,  and  surrounding  them  with  still 
deeper  drains.  There  are  many  substances  upon 
which  walls  are  usually  founded,  which,  from 
their  nature,  would  make  walls  constantly  damp, 
were  expedients  not  used  to  counteract  their 
naturally  baleful  properties.  Amorphous  rocks, 
such  as  granite,  which  are  impervious  to  water  ; 
trap  rocks,  which,  though  frequently  containing 
minute  fissures,  being  deliquescent,  become  very 
damp  in  wet  weather  ;  clay,  and  tilly  clay  even 
more  than  the  unctuous,  retains  a  great  deal  of 
water:  all  these  substances  form  objectionable 
ground  upon  which  to  found  any  building. 
Stratified  rocks,  such  as  sandstone,  not  retaining 
the  water  long,  form  drier  substances  for  a  foun- 
dation than  any  of  the  amorphous  rocks  or  clays. 
Pure  sand  is  not  always  dry,  and  is  apt  to  form, 
in  some  situations,  an  insecure  foundation.  Pure 
gravel  is  the  driest  of  all  foundations,  but  not 
the  most  secure.  From  the  nature  of  these 
various  substances,  excepting  the  gravel,  it 
would  appear  that  no  wall  founded  on  them  can 
assuredly  be  kept  dry  at  all  seasons ;  and  there- 
fore drains  are  necessary  to  render  and  keep 
them  so.  A  foundation  made  in  a  bank  of  even  the 
driest  gravel  will  prove  damp,  unless  the  precau- 
tion of  deep  draining  betwixt  the  foundation  and 
the  rise  of  the  bank  is  resorted  to.  Rather  than 
choose  a  site  for  your  steading  which  is  overhung 
by  a  bank,  make  a  deeper  foundation  on  more 
level  ground,  and  drain  it  thoroughly,  or  even 
build  some  height  of  waste  wall,  and  fill  up  a 
part  of  the  ground  that  is  low  around  the  stead- 
ing. I  have  experienced  the  bad  effects  of  dig- 
ging a  foundation  for  a  steading  in  a  rising 
ground  of  tolerably  dry  materials,  and  also  the 
good  effects  of  filling  up  low  ground  at  a  part  of 
another  steading,  and  have  found  the  air  in  the 
apartments  of  the  latter  at  all  seasons  much 
more  agreeable  to  the  feelings  than  in  the  for- 
mer. The  bad  effects  of  the  former  I  endea- 
voured to  counteract  by  deep  draining,  but  it 
was  not  so  effectual  as  in  the  latter  case.  I  am 
therefore  warranted  in  concluding  that  dry 
apartments  are  much  more  healthy  for  animals, 
and  better  for  other  things,  than  are  those  which 
feel  cold  and  damp.  A  circling  of  substantial 
drains  around  the  steading,  between  it  and  the 
bank,  will  render  the  apartments  to  the  feelings, 
in  a  short  time,  in  a  comparatively  comfortable 
state. 

53^7.  The  outside  walls  should  he  founded  with 
stones  three  feet  in  length,  two  in  breadth,  and 
eight  or  nine  inches  in  thickness,  so  laid,  in  refer- 
ence to  the  line  of  foundation,  as  to  form  a 
scaroement  of  six  inches  on  each  side  of  the  wall 
abo\e  them.     The  low  walls  may  stand  on  one 


course  of  such  foundation,  whilst  the  higher  walls 
should  have  two  such  courses. 

5398.  All  the  walls,  both  external  and  inter- 
nal, should  be  built  of  the  best  rubble  work,  the 
stones  being  squared,  laid  on  their  natural  beds, 
closely  set  in  good  lime  mortar,  and  well  headed 
and  packed.  Headers,  or  band-stones,  should 
go  through  the  thickness  of  the  walls  at  not 
more  than  five  feet  apart  in  every  third  course. 
The  walls  should  only  be  built  one  course  in 
height  on  one  side,  before  the  other  side  is  brought 
up  to  the  same  level,  the  first  of  the  courses  to 
go  through  two-thirds  of  the  wall,  besides  the 
headers. 

5399.  The  external  walls  should  be  2  feet  in 
thickness,  and  the  internal  division  walls,  as  also 
the  walls  composing  the  fronts  and  subdivisions 
of  the  courts  and  hammels,  1  foot.  In  exposed 
situations,  the  walls  should  be  2  feet  3  inches 
thick.  The  low  external  walls  should  be  raised 
9  feet,  and  the  high  external  walls  of  the  middle 
range,  as  well  as  that  of  the  straw-barn,  15 
feet  above  the  ground.  All  the  gables  of  the 
external  walls,  and  all  the  internal  division 
walls,  should  rise  to  the  pitch  of  their  respec- 
tive roofs,  and  be  filled  up  to  the  sarking.  The 
front  and  side  walls  of  the  large  courts  and 
bulls'  hammels,  and  the  subdivision  walls  of  the 
courts  of  the  hammels,  should  be  raised  6  feet, 
and  the  front  walls  of  the  hammels,  as  also  those 
of  the  cows'  and  calves'  courts  and  pig-sties,  5 
feet  above  the  ground.  All  the  walls  which 
carry  roofs  should  be  beam-filled  with  rubble 
work,  as  a  precaution  against  the  lodgment  of 
vermin,  (1681.) 

5400.  The  external  fronts  of  all  the  outside 
walls,  as  well  as  those  of  the  front  walls  of  the 
courts  and  hammels,  should  be  faced  with  ham- 
mer-dressed- rubble  in  courses,  not  exceeding  6 
inches  in  thickness,  with  the  vertical  and  hori- 
zontal joints  raised  or  drawn  in  hollow.  Or 
the  rubble  work  may  be  neatly  snecked,  and 
carefully  drawn  in  with  a  quarter  inch  key,  and 
pointed.  The  tops  of  the  front  and  subdivision 
walls  of  the  courts  and  hammels  should  be 
finished  with  a  coping  of  hammer-dressed  round- 
headed  stones,  1'2  inches  in  diameter,  firmly  set 
close  together  in  good  lime  mortar. 

5401.  To  test  if  rubble  masonry  is  well  built, 
step  upon  a  levelled  portion  of  any  course,  and, 
on  setting  the  feet  a  little  asunder,  try  by  a 
searching  motion  of  the  legs  and  feet  whether 
any  of  the  stones  are  loose,  and  whichever  is  so 
rides  upon  others.  Where  a  stone  rides,  it  has 
not  been  properly  bedded  in  mortar.  To  ascer- 
tain if  any  hollows  are  left,  pour  a  bucketful  of 
water  on  the  wall,  and  those  places  which  have 
not  been  sufficiently  packed  with  small  stones, 
will  immediately  absorb  it. 

5402.  The  width  of  all  the  doors  should  be  3 
feet  6  inches,  and  their  height  7  feet,  with 
the  exception  of  those  of  the  work-horse  stable, 
corn-barn,  straw-barn,  and  saddle-horse  stable, 
which  should  be  7  feet  6  inches  in  height.     The 
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width  of  the  arches  of  the  cattle-courts  should 
be  9  feet ;  that  of  those  of  the  hammels,  6  feet; 
and  that  of  the  ports  of  the  cart-shed,  8  feet;  and 
all  7  feet  6  inches  in  height. 

5403.  The  width  of  all  the  windows  should  be  3 
feet,  and  their  height  four  feet,  with  the  excep- 
tion of  those  of  the  granaries,  which  should  be  4 
feet  in  width  and  3  feet  in  height.  The  windows 
should  have  a  bay  inside  of  6  inches  on  each 
side.  Slits  of  1  foot  3  inches  in  height  and  3 
inches  in  width  in  front,  with  a  bay  inside  like 
the  windows,  should  be-  left  in  the  walls  of  the 
straw  and  upper  barns  for  the  admission  of  air 
to  the  straw  and  the  corn  in  the  straw.  All  the 
voids  should  have  substantial  discharging  arches 
over  the  timber-lintels,  to  be  able  to  support  the 
wall  above,  even  although  the  timber-lintels 
should  fail. 

5404.  All  the  door-soles  should  be  laid  3  in- 
ches above  the  ground  or  causeway,  and  those  of 
the  stables  and  byres  and  calves'-hcmse  should 
be  bevelled  in  front,  that  the  feet  of  the  animals 
going  out  and  in  may  not  strike  against  them. 

5405.  The  corners  of  the  buildings  should  be 
of  broached  ashler,  neatly  squared,  2  feet  in 
length,  12  inches  of  breadth  in  the  bed,  and  12 
inches  in  height,  having  1  inch  chisel  draught 
on  both  fronts.  The  windotcs  and  doors  should 
have  ashler  ribats,  the  outbands  2  feet  in  length, 
and  the  inbands  at  least  two-thirds  of  the 
thickness  of  the  walls,  and  both  12  inches  of 
breadth  in  the  beds,  and  12  inches  in  height. 
They  should  have  1  inch  of  the  front,  5  inches 
of  ingoings,  and  4  inches  of  checks,  clean 
droved.  The  tails  of  the  outband  ribats  should 
be  squared  and  broached.  The  doors  of  the 
work-horse  and  saddle-horse  stables,  upper  and 
corn-barns,  hay-house,  bulls'  hammels,  byres, 
and  calves'  house,  should  have  droved  giblet- 
checks,  to  permit  them  opening  outwards.  The 
window  sills  should  be  droved,  projecting  1^ 
inch,  and  6^  or  7  inches  in  thickness.  The 
lintels  of  both  the  doors  and  windows  should 
have  1  inch  of  the  front,  5  inches  of  ingoings 
clean  droved,  and  be  from  14  to  15  inches  in 
height. 

5406.  The  skews  should  be  broached  when  such 
are  used,  having  1  inch  chisel-draught  on  both 
margins  of  the  front,  and  the  inner  edge  with  a 
4-inch  check-plinth,  having  an  inch  of  back-rest 
under  it. 

5407.  The  holes  in  the  byre-wall,  through  which 
the  turnips  are  supplied,  when  such  are  used, 
should  be  20  inches  square,  with  ashler  ribats, 
flush  sills  and  lintels,  having  broached  fronts  and 
droved  giblet-checks  to  receive  their  shutters. 

5408.  The  side  corners  of  the  arched  openings 
of  the  cattle-courts  and  hammels,  and  those  of 
the  ports  of  the  cart-shed,  should  be  regular  out 
and  inband,  2  feet  in  length,  12  inches  of  breadth 
in  the  bed,  and  12  inches  in  height,  and  dressed 
in  a  manner  similar  to  the  other  corners,  but 
should  be  chamfered  on  the  angles.     The  arches 


should  be  elliptical,  with  a  ri.=e  of  2  feet,  with 
broached  soffets  on  both  fronts,  an  inch-droved 
margin,  and  radiated  joints.  The  pillars  of  the 
cart-shed  and  calves'-shed  should  be  2  feet  square 
in  the  waist,  of  broached  ashler,  with  inch-droved 
margins,  and  built  of  stones  12  inches  in  height. 
Those  of  the  former  should  have  a  droved  base- 
course,  12  inches  in  depth  with  1  ^  inch  washing, 
chamfered  on  the  angles. 

5409.  The  tops  of  the  walls  of  the  pig-sties, 
calves'-shed,  hen-houses,  and  turnip-stores,should 
have  a  6-inch  droved  plinth  12  inches  in  the  bed. 

5410.  The  f  re-places  in  the  boiling-houses  and 
gig-house  should  have  a  pair  of  droved  jambs 
and  a  lintel,  3  feet  6  inches  of  height  in  the  open- 
ing, and  a  droved  hearth-stone  5  feet  in  length 
and  3  feet  in  breadth.  The  boiler  should  have  a 
hearth-stone  4  feet  6  inches  in  length,  and  2  feet 
6  inches  in  breadth,  and  it  should  be  built  with 
fire-brick,  and  have  a  cope  of  4  inches  in  thick- 
ness of  droved  ashler.  Fig.  114  in  (1467)  repre- 
sents a  common  mode  of  finishing  the  boiler 
without  the  coping  ;  but  the  stone  coping 
makes  the  strongest  finishing.  The  flues  from 
all  the  fire-places  and  the  boilers  should  be 
carried  up  12  inches  clear  in  the  opening,  and 
have  chimney-stalks  of  broached  ashler,  2  feet  in 
height  above  the  ridges  of  the  respective  roofs, 
2  feet  square,  and  furnished  with  a  droved  check- 
plinth  and  block  12  inches  in  depth.  What  is 
better  is,  to  make  the  flues  of  fire-clay  tubes,  10 
inches  in  diameter  inside  ;  and  at  this  size 
they  can  be  put  in  at  lOd.  per  lineal  foot. 

5411.  The  gates  of  all  the  cattle  and  hammel 
courts  should  be  hung  on  the  droved  ashler  cor- 
ners when  close  to  a  house,  but  on  droved  built 
pillars  when  in  connection  with  low  court-walls. 

5412.  The  riding-horse  stable,  if  laid  at  all 
with  flags,  should  have  them  4  inches  thick,  of 
droved  and  ribbed  pavement  behind  the  travis- 
posts,  having  a  curved  water-channel  communi- 
cating with  a  drain  outside.  The  travis-posts 
of  the  work-horse  stable  should  be  provided  with 
droved  stone  sockets  12  inches  in  thickness, and  18 
inches  square,  founded  on  rubble  work,  and  a 
droved  curb-stone  should  be  put  betwixt  the 
stone  sockets  of  each  pair  of  head  and  foot  tra- 
vis-posts, provided  with  a  groove  on  the  upper 
edge  to  receive  the  under  edge  of  the  lower 
travis-board.  For  the  better  riddance  of  the 
urine  from  the  work-horse  stable,  there  should 
be  a  droved  curved  water-channel  6  inches  in 
breadth,  wrought  in  freestone,  18  inches  in 
breadth,  all  the  length  of  the  stable,  with  a  fall 
at  least  of  1|  inch  to  every  10  feet  of  length. 
The  water-channel  in  the  cow-byres,  and  in  the 
feeding-houses,  when  such  are  used,  should  be 
of  droved  curb-stones  6  inches  thick,  12  inches 
deep,  and  laid  in  the  bottom  with  3-inch  thick  of 
droved  pavement,  placed  6  inches  below  the  top 
of  the  curb-stones. 

5413.  The  water-troughs  should  not  be  of  less 
dimensions  than  3^  feet  in  length,  2  feet  in 
breadth,  and  18  inches  in  depth  over  all ;  and 
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they  should  be  clean  droved  ontside  and  inside. 
Wood  or  pavement  may  be  substituted  for  stone 
when  that  cannot  be  easily  obtained. 

5414.  The  liquid  manure  drains  should  be 
9  inches  in  height  and  6  inches  in  width  in  the 
clear,  with  droved  curved  sills  and  hammer-dress- 
ed covers.  Glazed  earthenware  tubes  with 
spigot  and  faucet  joints  are  beginning  to  be  used 
for  conveying  the  liquid  manure  to  the  tanks,  A 
stone  2  feet  in  length,  18  inches  in  breadth,  and 
8  or  9  inches  in  thickness, with  an  opening  through 
it,  giblet-checked,  will  contain  a  grating  15  inches 
in  length  and  9  inches  in  breadth,  with  the  bars 
one  inch  asunder,  at  the  ends  of  the  liquid-manure 
drains  in  the  courts. 

5415.  The  bottom  of  the  feeding-troughs  in  the 
byres,  courts,  and  hammels,  should  be  of  3-inch 
thick  flag-pavement,  jointed  and  scabbled  on 
the  face,  or  of  wood.  All  the  window-sills  in  the 
inside  should  be  finished  with  3-inch  droved  or 
scabbled  pavement. 

6416.  The  walls  in  the  front  of  the  courts  are 
intended  to  be  quite  plain  ;  but  should  you  pre- 
fer ornamental  structures,  their  tops  may  be 
finished  with  a  6-inch  droved  cope,  15  inches  in 
breadth,  with  a  half-inch  washing  on  both  fronts; 
and  with  a  droved  base-course  12  inches  in  depth, 
having  a  washing  of  IJ  inch  :  the  pillars  of  the 
gates  to  the  larger  courts  maybe  of  droved  ashler, 
in  courses  of  an  octagonal  form,  of  15  inches  in 
thickness,  and  2  feet  by  2  feet,  with  12-inch 
base,  and  a  12-inch  checked  plinth  and  block, 
built  at  least  18  inches  higher  than  the  wall : 
and  if  you  prefer  an  outside  hanging-stair  to  the 
wool-room,  the  steps  should  be  droved  3  feet  6 
inches  clear  of  the  wall,  with  6  inches  of  wall- 
hold  :  and  you  may  substitute  droved  crow-steps 
on  the  gables  for  the  broached  skews,  with  an 
inch  back-rest  under  them.  Crow-steps,  in  my 
opinion,  are  no  ornaments  in  any  case,  in  a  stead- 
ing. They  are  only  suited  to  a  lofty  castellated 
style  of  building. 

5417.  Floors,  and  causeways,  and  roads.  The 
floors  of  the  cow-byres,  work-horse  stable,  stalls 
of  the  riding-horse  stable,  passage  of  the  calves' 
house,  gig-house,  implement-house,  hay-house, 
and  turnip  stores,  should  be  laid  in  causeway 
with  hammer-dressed  squared  whinstone,  upon  a 
solid  stratum  of  sand,  on  a  bed  of  broken  stones, 
12  inches  thick,  under  it.  The  floors  of  the 
boiling-houses  should  be  laid  with  3-inch  pave- 
ment jointed  and  scabbled  on  the  face,  also 
upon  12  inches  thick  of  broken  stones.  A 
causeway,  13  feet  in  breadth,  should  be  made  in 
the  large  court  K,  Plate  XL,  to  the  corn-barn 
door,  round  to  the  gate  at  the  work-horse  stable, 
for  the  use  of  loaded  carts  from  the  barn,  with  a 
declivity  from  the  wall  to  the  dung  area  of  2 
inches  in  the  10  feet.  Causeways  are  usually 
formed  in  steadings  with  round  hard  stones 
found  on  the  land,  or  in  the  channels  of  rivers, 
or  on  the  sea-shore,  imbedded  in  sand.  In  those 
situations   the  stones   are   always   hard,  being 


composed  of  water-worn  fragments  of  the  primi- 
tive and  secondary  as  well  as  of  trap-rocks  ;  but 
round  boulders  of  micaceous  sandstone,  usually 
found  in  gravel  pits,  are  unfit  for  causeways, 
being  too  soft  and  slaty.  A  better  stone  is  squared 
trap,  whether  of  basalt  or  greenstone,  imbedded 
in  sand,  such  as  are  used  in  the  streets  of  towns. 
The  ready  cleavage  of  trap-rocks  into  convenient 
square  blocks  render  them  valuable  depots,  where 
accessible,  of  materials  for  causeways  and  road 
metal.  The  floors  of  the  pig-sties  and  poultry 
yards  should  be  laid  with  thick,  hammer-dressed 
jointed  stones  imbedded  in  lime  mortar,  having 
broken  glass  in  it,  upon  a  bed  of  9  inches  thick 
of  small  broken  stones,  to  withstand  not  only 
the  digging  propensities  of  the  pigs  on  the  sur- 
face, but  to  prevent  vermin  gaining  access  from 
below  through  the  floor  to  the  poultry.  The 
areas  of  the  cattle  courts,  and  floors  of  the  sheds, 
hammels,  straw-barn,  and  cart-shed,  will  be  firm 
enough  with  the  earth  beaten  down. 

6418.  A  method  of  making  the  floors  of  out- 
houses, recommended  by  Mr  Waddell  of  Ber- 
wickshire, deserves  attention.  It  is  this  :  Let 
the  whole  area  of  the  apartment  be  laid  with 
small  broken  stones  to  the  depth  of  nine  inches. 
Above  these  let  a  solid  body  of  masonwork,  of 
stone  and  lime  properly  packed,  be  built  to  the 
height  of  12  or  14  inches,  according  to  the  thick- 
ness of  the  substance  which  is  to  form  the  upper 
floor.  The  lime,  which  is  applied  next  the 
walls,  should  be  mixed  with  broken  glass.  If  a 
composition  is  to  form  the  floor,  it  should  be  laid 
on  3  inches  in  thickness  above  the  masonry;  but 
if  at^phaltum,  1  inch  thick  will  suffice,  the  differ- 
ence in  the  height  being  made  up  in  the  ma- 
sonry.* This  plan  of  Mr  Waddell  s  seems  well 
adapted  for  making  a  solid  and  secure  foundation 
against  vermin,  for  the  paving  of  the  seve- 
ral apartments  mentioned  above  ;  but  it  is  not 
so  well  adapted  for  wood-floors,  either  as  a  pre- 
servative against  damp,  or  preventive  against 
vermin,  as  the  plan  described  in  (1681.) 

5419.  Having  seen  several  sorts  of  concrete 
used  in  the  floors  of  barns  and  cottages,  I  am 
now  of  opinion  that  any  such  composition  is  un- 
suited  to  the  purpose,  and  is  far  from  durable. 

6420.  Asphalt  floors  not  being  suitable  for 
dwelling-houses,  or  for  any  apartment  in  a  stead- 
ing, I  do  not  recommend  them. 

5421.  Another  mode  of  causewaying  is  wood 
parement.  Portions  of  the  streets  of  London  were 
laid  with  this  kind  of  pavement,  the  blocks  hav- 
ing been  previously  subjected  to  the  process  of 
Kyanising,  and  they  made  smooth,  clean,  quiet, 
causewaying  ;  but  its  surface  became  so  slippery 
in  wet  weather,  and  many  accidents  happen- 
ing to  horses,  it  was  relinquished  for  ordinary 
causewaying.  It  can  scarcely  be  said  to  have 
had  a  fair  trial,  because,  being  confined  to  a  small 
space  at  one  place,  the  dirt  brought  upon  it  by 
the  wheels  of  the  carriages  from  the  macada- 
mised streets  in  its  vicinity  was  the  real  cause 
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of  theslipperiness,and  not  from  any  substance  that 
arose  from  its  own  surface.  But  however  unsuc- 
cessful it  may  have  been  on  the  thronged  streets 
of  a  large  city,  it  would  be  a  desirable  method  of 
paving  tlie  road  round  tlie  larjre  court  K,  Plate 
II.,  the  straw-baru,  work-hor?c  stable,  hay-house, 
cow-byres,  passage  in  the  cahcs'-house,  riding- 
horse  stable,  gig-house,  boiling-houses,  and  tur- 
nip stores.  It  would  be  expedient,  when  used  in 
a  stable  or  byre,  that  some  other  substance  than 
sand  be  put  between  the  blocks,  as  it  would  ab- 
sorb the  urine  too  readily.  Grout  formed  of  thin 
lime  and  clean  small  gravel,  or  asphalt  poured 
in  between  the  blocks,  might  repel  moisture,  as 
has  been  tried  according  to  Mr  Siinms.  Gutta 
percha  would  be  a  most  effectual  binding  for 
the  wood  blocks.  Dr  Ure  says,  "  that  slipperi- 
ness  is  not  a  natural  defect  in  wood  paving.  The 
accumulations  on  wood  pavement  are  drawn  from 
the  proximate  wear  of  granite  and  macadam. 
In  granite,  the  imperfect  structure  admits  of  the 
constant  oozing  of  dust  and  filth  ;  in  macadam, 
the  surface  is  always  wearing  into  dust  and  slop. 
In  very  hot  or  cold  weather  the  stone  paved 
streets  of  London  are  proverbially  as  slippery 
as  glass,  whilst  slipperiuess  in  wood  pavement  is 
altogether  obviated  by  cleanliness  ;  and  that  may 
now  be  insured  by  the  use  of  Whitworth's  clean- 
ing machine,  which  has  already  been  successfully 
tried  in  some  of  the  principal  streets.  It  is  im- 
possible not  to  perceive  the  great  amount  of 
suffering  and  loss  that  may  be  saved  in  horses 
by  the  wood  pavement.  Cabmen  and  omnibus 
drivers  assure  us  that,  in  the  winter  season,  for  a 
month  or  two  only  there  is  very  serious  cause  of 
complaint,  and  then  there  is  as  much  or  more 
danger  on  other  pavements  ;  whereas,  during  the 
summer  months,  the  advantage  of  wood  over  all 
other  pavements  is  immense.  The  great  mortality 
of  horses  in  the  streets  of  London,  from  over- 
driving during  the  hot  weather,  is  well  known  ; 
so  far  as  wood  is  concerned,  the  reduction  of 
effect  must  necessarily  decrease  the  destruction 
in  a  greater  ratio  than  even  5  to  2.  The 
strength  of  wood  pavement  may  be  estimated  by 
the  fact  that,  in  Scotlmd  Yard,  in  London,  no 
less  than  78,000  tons  per  annum  of  traflSc  goes 
over  the  wood  pavement  there,  where  it  is  con- 
fined to  a  single  carriage  line— a  test  of  the  most 
critical  description."  *  Wood-paving  could  be 
done  in  the  country  at  a  lower  rate  than  any 
incurred  in  towns.  To  prevent  slipping,  small 
sharp  gravel  is  occasionally  strewed  over  the  sur- 
face of  Regent  Street,  in  London  ;  and  it  seems 
to  answer  the  purpose. 

5422.  Another  method  still  of  causewaying  is 
with  Dutch  Clinkers,  a  very  hard  brick  made  in 
Holland,  of  about  the  breadth  and  thickness  of  a 
man's  hand.  They  are  used  in  that  country  in 
paving  roads  and  streets.  They  are  set  length- 
ways on  edge  and  imbedded  in  sand,  and  so  laid 
as  to  form  a  slight  arch  across  the  road.  Most 
of  the  great  roads  in  Holland  are  paved  with  this 
brick,  und  more  beautiful  and  pleasant  roads  to 
travel  on  cannot  be  found  anywhere,  except  per- 


haps in  the  heat  of  summer,  when  they  become 
oppressively  hot.  I  had  an  opportunity  of  seeing 
a  parr  of  the  road  near  Haarlem  laid  with  these 
clinkers,  and  observed,  as  a  part  of  the  process, 
that,  as  a  certain  piece  of  the  causewaying  was 
finished,  bundles  of  green  reeds  were  laid  length- 
way  across  the  road  over  the  new  laid  bricks,  to 
temper  the  pressure  of  the  wheelsof  the  carriages 
upon  the  bricks  on  going  along  the  roads,  until 
the  bricks  should  have  subsided  firmly  into  the 
stratum  of  sand.  As  the  clinkers  are  small,  they 
can  be  laid  in  a  variety  of  forms,  some  as  a  beau- 
tiful kind  of  Mosaic  work.  The  import  duty  on 
Dutch  clinkers  is  10s.  per  lOOO.f  The  price  of 
clinkers  in  London  in  1842  was  35s.  per  1000. 
No  mention  has  recently  been  made  of  their  im- 
port, in  the  Parliamentary  returns,  probably  be- 
cause they  are  now  made  in  England. 

5423.  Fine  smooth  durable  pavement  is  made 
of  the  beautifully  stratified  beds  of  the  inferior 
grey  sandstone,  a  rock  nearly  allied  to  grey  wacke. 
It  is  a  rock  of  fine  texture,  hard,  and  impervious 
to  water.  It  occurs  in  abundance  on  Lord  Pan- 
mure's  estates  at  Carmylie,  in  Forfarshire  ;  and 
it  is  shipped  at  Arbroath,  from  whence  in  conse- 
quence it  has  received  the  appellation  of  Ar- 
broaOip'jmnent.  Hard  flags  from  the  counties 
of  Caithness  and  Orkney  form  very  durable, 
though  not  always  even  pavement.  Like  the 
Arbroath  pavement,  it  requires  very  little  dress- 
ing on  the  face.  The  Caithness  pavement  is,  from 
its  hardness,  obliged  to  be  cut  on  the  edge  with  a 
saw  ;  the  Arbroath  pavement  is  dressed  with 
common  masons' tools.  Pavement  is  also  formed 
of  the  stratified  portions  of  the  sandstone  of  the 
coal-formation.  Most  of  the  foot  pavement  of 
the  streets  of  Edinburgh  is  of  this  kind.  Its 
face  requires  to  be  wrought  with  tools,  and  its 
texture  admits  water.  Arbroath  pavement  costs 
from  2J.  to  4d.  per  square  foot  at  the  quarry,  ac- 
cording to  the  thickness.  Both  it  and  Caithneaa 
pavement  cost  Is.,  and  common  stone  pavement 
8d.  per  foot  in  Edinburgh. 

5424.  All  the  roads  around  the  steading,  and 
especially  where  carting  will  pass  along,  should 
be  properly  made  of  a  thick  bed,  of  not  less  than 
9  inches,  of  small  broken  whinstone  metal,  care- 
fully kept  dry,  with  proper  outlets  for  water  at 
the  lowest  points  of  the  metal  bed,  and  the  metal 
occasionally  raked  and  rolled  on  the  surface  un- 
til it  becomes  solid. 

5425.  Foot-paths  of  gravel  or  small  brokea 
metal,  should  be  made  to  the  farm-house  and  ser- 
vant's houses  from  the  steading,  where  these  are 
not  situate  along  the  road-side.  Such  foot-paths 
afford  much  comfort  and  cleanliness  in  winter. 

5426.  Drains. — No  steading  can  be  dry  and 
comfortable  within  its  walls,  unless  a  well-con- 
structed drain  is  made  to  encircle  all  the  outside 
walls.  In  tlie  ground-plan  of  the  steading,  Plate 
II.,  the  lines  of  drains,  and  the  directions  they 
should  run,  are   shown  by  the  directions  of  the 
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arrows.  The  outlets  of  these  drains  should  be 
as  far  removed  from  the  urine  tank  as  practic- 
able, and  fall  into  a  ditch  or  rivulet  at  a  level  be- 
low that  of  the  foundation  of  the  steading.  The 
drains  should  be  dug  as  far  from  the  walls  as  to 
be  clear  of  the  large  foundation  stones,  and  as 
deep  as  to  be  6  inches  below  their  under  face, 
and  as  narrow  as  practicable.  If  the  founda- 
tions are  2  feet  deep,  the  drains  will  thus  be  30 
inches  deep.  They  should  be  laid  in  the  bottom 
with  drain  pipe-tiles  of  the  size  fitted  for  main 
drains,  and  be  filled  to  the  top  with  broken 
stones  like  roa-d  metal  :  for  these  drains  are  not, 
like  field-drains,  intended  only  to  receive  water 
after  It  has  filtered  through  loose  soil;  but  be- 
sides the  water  they  may  receive  from  the  soil 
below,  they  must  receive  all  the  rain  water  that 
may  fall  in  the  course  of  the  year  from  the  eaves 
of  the  back  part  of  the  roof  of  the  steading  ;  for  it 
is  not  to  be  expected  that  the  expense  of  erecting 
rrnes  will  be  incurred  for  that  part  of  the  build- 
iig,  so  that  these  drains  must  not  only  take  in 
Mhat  water  is  presented  to  them  below  the 
ground,  but  also  what  they  may  collect  from  the 
8i\rface — and  it  is  on  this  account  that  I  recom- 
mend for  their  conduit  the  large  main-drain 
pipe-tile.  Being  situate  very  near  and  under 
the  protection  of  the  high  part  of  the  steading- 
wall,  the  small  stones  which  cover  them  will 
never  be  disturbed  nor  rendered  impervious  to 
water.  1  express  myself  thus  confidently  on 
this  point,  after  experience  of  the  efficacy  of  such 
»lr.'!iiis  for  several  years. 

5427.  The  kind  of  stone  which  should  be  em- 
ployed in  the  building  of  a  steading  must  be  de- 
termined by  the  mineral  product  of  the  locality. 
In  all  localities  where  stone  is  accessible,  it 
should  be  preferred  to  every  other  material;  but 
where  its  carriage  is  distant,  and  of  course  ex- 
pensive, other  materials,  such  as  brick,  must  be 
taken.  In  large  flat  tracts  of  country,  stone  is 
generally  at  too  great  a  distance;  but  in  those 
situations,  clay  being  abundant,  brick  may  be 
easily  made,  and  it  makes  an  excellent  building 
material  for  walls — and  now  that  the  duty  on  its 
manufacture  has  been  entirely  removed,  it  will 
be  a  cheaper  material  than  it  has  ever  been.  Of 
stone,  any  kind  may  be  used  that  is  nearest  at 
hand,  though  some  rocks  are  much  better 
adapted  for  building  purposes  than  others. 

5428.  Of  the  primitive  rocks,  grey  granite 
forms  a  beautiful  und  durabk  stone,  as  is  exem- 
plified in  the  buildings  in  Aberdeenshire,  Corn- 
wall, and  Newry  in  Ireland,  Gneiss,  mica-slate, 
and  clayslate,  do  not  answer  the  purpose  well. 
They  give  a  rough  edgy  fracture,  frequently  rise 
too  thin  in  the  bed,  especially  in  the  case  of 
clay-slate;  are  not  unfrequently  curved  in  the  bed, 
and  at  the  same  time  difficult  to  be  dressed  with 
the  hammer. 

5429.  Of  the  transition  series,  greywacke 
makes  a  beautiful  building  stone,  as  may  be  seen 
in  the  houses  at  Melrose.  The  old  red  sand- 
stone, though  a  good  building-stone,  has  a  dis- 
agreeably sombre  aspect,  as  seen  at  Arbroath  ; 
but  the  inferior  grey  sandstone,  which  prevails 


in  the  neighbourhood  of  Dundee,  is  a  beautiful 
and  durable  building-stone. 

5430.  All  the  sandstones  of  the  coal  formation 
form  excellent  materials  for  building,  as  is  ex- 
emplified in  Edinburgh,  and  many  other  places. 

5431.  The  limestones  make  flue  building-stone 
— from  marble,  as  at  Plymouth,  to  the  carbonifer- 
ous mountain  limestone,  to  be  seen  in  many  parts 
of  Ireland;  but,  in  case  of  fire,  all  limestones  are 
apt  to  be  calcined  by  heat,  as  was  exemplified  in 
the  cathedral  at  Armagh,  before  it  was  lately 
repaired. 

5432.  Trap-rocks  are  employed  in  building 
houses,  where  sandstones  are  scarce.  Wliinstone 
is  objectionable,  inasmuch  as  it  throws  out  damp- 
ness in  wet  weather,  and  the  walls  require  to  be 
lathed  and  plastered  on  the  inside,  to  render  the 
house  even  bearable.  Frequently  where  whin- 
stone  is  near  at  hand,  and  sandstone  can  be  ob- 
tained at  a  little  distance,  the  latter  is  employed 
as  corners,  ribats,  and  lintels,  though  the  con- 
trast of  colour,  when  the  stone  is  nearly  white, 
betwixt  them  is  too  violent  to  be  pleasant  to 
the  eye.  If  sandstone,  therefore,  can  be  pro- 
cured at  a  reasonable  cost  of  carriage,  you 
should  give  it  the  preference  to  wliinstone,  for 
the  sake  of  comfort  to  your  live-stock  in  their 
habitations  in  wet  weather.  You  may,  indeed, 
choose  to  incur  the  expense  of  lathing  and  plas- 
tering all  the  insides  of  the  walls  of  the  stead- 
ing; but  a  lathed  wall  in  any  part  of  a  steading 
will  be  apt  to  be  broken  by  accident,  and  is,  on 
that  account,  an  unsuitable  finishing  for  it. 

5433.  The  worst  sort  of  building-  stone  are 
landfast  boulders  of  the  primitive  and  trap  rocks, 
which,  although  reduceable  by  gunpowder,  and 
manageable  by  cleavage  into  convenient  shaped 
stones,  incur  great  labour  in  their  prepuration 
for  building ;  and  even  after  the  stones  are  pre- 
pared in  the  best  manner  they  are  capable,  their 
beds  are  frequently  very  rough,  and  jointings 
coarse,  and  the  variety  of  texture  and  colour 
exhibited  by  them,  render  them  at  the  best  un- 
sightly objects  in  a  building  ;  but  they  make  a 
strong  wall.  When  of  sandstone,  boulders  are 
apt  to  become  splintery,  and  are  unsuited  for 
associating  with  lime  mortar. 

5434.  Carpentencork. — Of  the  specifications  of 
carpenter  work,  the  first  timber  that  is  used  in 
building  consists  of  safc-Untels,  which  should  be 
4  inches  thick,  of  such  a  breadth  as  to  cover  the 
space  they  are  placed  over,  and  they  should  have 
a  solid  bearing  at  both  ends  of  12  inches. 

5435.  The  scantlings  or  couples  for  the  roofs 
vary  in  size  with  the  breadth  of  the  building. 
When  the  building  is  18  feet  wide,  the  scantlings 
should  be  8  inches  broad  at  bottom,  7  inches  at 
top,  and  2.J  inches  thick.  Those  for  15  feet  wide 
buildings  should  be  7  inches  broad.  All  scant- 
lings should  be  placed  1 8  inches  apart  from  centre 
to  centre,  upon  xcaU-plates  8  inches  wide  by  1^ 
inch  thick,  firmly  secured  to  bond-timber  built 
into  the  tops  of  the  walls.    These  dimensions  and 
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distances  of  scantlings  are  suitable  for  a  roof  of 
blue  slates.  For  a  tile-roof  the  scantlings  are 
placed  2  feet  apart  from  centre  to  centre.  For 
roofing  with  grey-slates,  which  are  hear)',  the 
scantlings  should  be  3  inches  thick.  With  tiles 
and  grey-slates  the  roofs  require  a  higher  pitch 
thau  with  bine  slates,  which  is  given  by  making 
the  scantlings  1  foot  longer. 

5436.  The  balhi  of  an  18  feet  wide  building 
should  be  74  inches  broad  by  2i  inches  thick, 
and  for  the  15  feet  one,  7  inches  by  2^  inches. 
In  both  cases  the  balks  should  be  of  the  length 
of  one  of  the  scantlings,  which  will  bring  its  po- 
sition so  low  down  on  the  scantlings  as  to  be  only 
a  little  more  than  3  feet  above  the  wall-heads. 
It  is  generally  supposed  that  one  balk  is  suffi- 
cient for  the  support  of  the  scantlings  ;  but  I 
would  always  prefertwo  balks  to  one,  asinfig.  129, 
and  the  only  objection  to  the  two  is  the  expense. 
When  two  balks  are  employed,  the  lower  one 
will  be  about  2  feet,  and  the  upper  one  about  5 
feet  above  the  wall-heads. 

5437.  When  the  slated  roof  is  adopted,  there 
should  be  a  ridge-tree  10  inches  broad  by  14  inch 
thick  ;  and  the  tops  of  the  scantlings  should  be 
strongly  secured  to  the  ridge-tree  by  spike  nails. 
When  a  tile-roof  is  preferred,  it  is  sufficient  that 
the  tops  of  the  scantlings  be  half  checked  into 
each  other. 

5438.  The  whole  roof  should  be  covered  with 
sarkitiij,  |  inch  thick,  and  clean  jointed.  A  tile 
roof  requires  tile-lath,  l\  inch  square,  and  12 
inches  apart,  excepting  at  the  eaves,  which 
should  have  a  boarding  from  15  inches  to  18 
inches  broad,  and  |  inch  thick  for  slates.  Tile- 
lath  is  also  employed  with  grey-slates. 

5439.  The  peands  should  be  8  inches  broad, 
and  14  thick,  properly  backed  to  receive  the 
sarking  or  tile-lath  of  the  respective  sorts  of 
roofs.  The  fianks  should  be  11  inches  broad,  by 
3  inches  thick. 

5440.  The  joists  of  the  flooring  in  the  part  of 
the  buildings  that  is  IS  feet  wide,  should  be  10 
inches  deep  by  24  inches  in  thickness,  placed  18 
inches  asunder  from  centre  to  centre,  and  having 
a  wall-hold  or  rest  of  12  inches  at  each  end. 
Where  the  bearings  of  joists  exceed  8  feet,  it  is 
a  more  secure  and  economical  plan  to  have 
beams,  instead  of  battens,  laid  across  the  build- 
ing, 13  inches  deep,  and  64  inches  in  width,  with 
a  wall-hold  of  12  inches  at  each  end.  Upon  these 
should  rest  joists  7  inches  deep,  and  24  inches  in 
breadth,  and  not  more  than  16  inches  apart  from 
centre  to  centre,  dove-tailed  into  the  beams  with 
a  hold  of  9  inches  at  each  end.  These  joists  are 
best  cut  out  of  Memel  log  of  first  or  second  qua- 
lity, the  difference  of  price  between  the  two 
qualities  being  3d.  the  cubic  foot. 

5441.  The  Jloors  of  the  upper  and  corn-barn 
and  granaries  should  be  of  1  i  inch  thick,  of  red 
or  white  wood  battens,  grooved  and  tongued, 
and  well  seasoned  when  wrought  and  laid.  The 
under  side  of  the  floor,  and  the  joists  which  sup- 


port the  floor  of  the  npper-bam,  forming  the  roof 
of  the  corn-barn,  should  be  clean  dressed,  to  pre- 
vent the  adherence  of  dust. 

5442.  In  some  parts  of  the  country,  and  par- 
ticularly in  East-Lothian,  the  floor  of  the  corn- 
barn  is  made  of  composition;  but  in  order  to  leave 
a  part  of  the  floor  clean  upon  which  to  winnow 
the  grain,  a  space  12  feet  square  is  usually  left  in 
the  middle  of  the  floor.  This  space  is  laid  with 
sleeperjoisting,  7  inches  deep  by  2^  inches  thick, 
and  18  inches  apart  from  centre  to  centre,  sup- 
porting a  flooring  of  deal  2  inches  thick,  grooved 
and  tongued.  As  a  precaution  against  vermin, 
as  well  as  the  enjoyment  of  cleanliness  while 
winnowing  and  otherwise  handling  the  grain,  I 
would  always  recommend  an  entire  wooden  floor 
for  the  corn-barn,  to  be  laid  down  in  the  manner 
described  in  (1681,)  and  represented  in  fig.  129, 

5443.  The  urindoira  of  the  stables  should  be  <(f 
the  form  of  fig.  107  ;  those  of  the  byre  as  in  fijf. 
77  ;  and  those  of  the  granary  as  in  fig.  13; . 
The  astranah,  if  not  made  of  wood,  may  be  wf 
cast-iron  or  zinc.  Cast-iron  a.stragals  cost  Is., 
and  zinc  9^d,  the  square  foot. 

5444.  The  exterior  doors,  74  feet  high,  should 
be  of  1 J  inch  deal,  grooved,  and  tongued,  and 
beaded,  having  three  back-bars,  7  inches  broad 
by  \\  inch  thick  ;  those  of  the  corn-barn,  cow- 
byre,  and  boiling-house  should  be  in  two  hori- 
zontal leaves,  that  of  the  upper-barn  in  two  ver- 
tical ones. 

5445.  If  desired,  small  windows  of  one  or  two 
rows  of  panes  may  be  placed  above  all  the  out- 
side doors  ;  in  which  case,  the  voids  of  these 
doors  should  be  made  proportionally  high,  say  8 
feet. 

5446.  The  inside  doors  should  be  7  feet  high, 
of  J  inch  deal,  with  three  back-bars  6  inches 
broad  and  1  inch  thick,  grooved,  and  ploughed, 
and  beaded.  Tliey  should  have  checks  6  inchei 
broad  by  24  inches  thick,  and  keps  and  facings 
44  inches  broad  by  }  inch  thick. 

5447.  The  traris  boardintj  of  the  work-horsf- 
stable  should  be  1;  inch  thick,  9^  feet  long,  7 
feet  6  inches  high  at  the  fore  and  4  feet  6  inches 
high  at  the  heel  posts,  dowelled  in  the  joints 
with  oak  pins,  and  of  an  ogee  form  on  the  top, 
let  into  a  2-inch  deep  groove  in  the  heel-post, 
and  coped  with  beading.  The  heei-pusts  should 
be'  6  inches  square,  beaded  ;  the  fore- posts,  on 
both  sides,  5  inches  by  24  inches,  and  both  fixed 
at  the  top  to  runtrees,  6  inches  deep  by  2  inches 
broad.  The  side-walls  of  the  end-stalls  should 
be  finished  in  the  same  manner,  and  firmly 
secured  to  wall-straps  and  bond-timbers. 

5448.  The  travis  boarding  of  the  riding-horse 
stable  should  be  of  the  same  strength  as  just 
described  ;  but  the  heel-posts  should  be  turned 
5  feet  high  above  the  ground,  with  moulded  caps 
and  balls,  and  let  from  18  inches  to  2  feet  into 
the  ground,  through  a  stone  frame  18  inches 
square  and  12  inches   thick,  firmly  built  with 
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stone  and  mortar.  The  fore-posts  should  be  3 
infches  in  diameter  on  both  sides  to  tlie  height  of 
the  travis  boarding.  Heel-posts,  as  in  fig.  106, 
are  also  made  of  cast-iron,  which  cost  22s.  each. 

5449.  The  hay-racks  of  the  work-horse  stable 
should  have  a  hardwood  rail,  3  inches  deep  by  25 
inches  wide,  and  the  spars  of  fir,  2  inches  broad 
by  1^  inch  thick,  placed  2^  inches  apart.  These 
spars  should  be  put  on  both  front  and  bottom. 

5450.  The  hay-racks  of  the  riding-horse  stable 
should  be  of  hardwood,  and  placed  high  up,  with 
rails,  3  inches  deep  by  2^  inches  wide,  and 
turned  rollers,  2  inches  diameter,  set  2^  inches 
apart.  Cast-iron  racks  are  frequently  used  in 
the  corner  of  the  stall,  and  they  cost  15s.  each. 

5451.  The  mangers  of  the  riding-horse  stable 
should  be  of  rounded  battens  in  front,  of  full 
breadth  of  the  stalls,  placed  at  a  convenient 
height  above  the  floor,  and  bottomed  and  lined 
with  1^  inch  deal.  Cast-iron  mangers  cost  15s. 
each. 

5452.  In  the  work-horse  stable,  corn-bvxes  are 
placed  in  the  near  angle  of  the  hay-racks. 

5453.  The  stalls  of  the  cow  or  feeding  byres 
should  be  made  of  Ij  inch  deal,  beaded,  grooved, 
and  tongiied.  They  should  be  6  feet  long,  and 
4  feet  high,  with  1  inch  beaded  coping,  let  into 
heel-posts,  5  inches  to  6  inches  diameter,  and 
held  to  the  wall  at  the  head  with  a  2-inch  fillet, 
and  iron  holdfasts  on  each  side.  The  heel- 
posts  should  either  be  taken  to  the  height  of  the 
byre-wall,  and  secured  to  runtrees,  6  inches  deep 
by  2  inches  broad,  or  fastened  into  the  ground 
with  masonry  like  those  of  the  riding-horse 
stable,  (5448.) 

5454.  The  doors  of  the  feeding  holes  of  the 
byres  should  be  of  |-inch  deal,  of  two  thicknesses, 
crossed. 

5455.  The  stairs  from  the  corn-barn  to  the 
granaries,  if  of  wood,  should  have  11  inches  of 
tread  and  6|  inches  of  height  of  steps.  A  stair 
or  trap  of  similar  dimensions  may  lead  to  the 
wool-room,  from  the  straw-barn  L,  Plate  II. 

5456.  The  floors  of  the  granaries,  upper  and 
corn  barns,  and  wool-room,  should  have  an  angu- 
lar skirting  around  them,  of  3  inches  by  3  inches. 

5457.  Should  the  upper  barn,  or  granaries,  or 
wool-room,  be  ascended  by  outside  stone  stairs, 
they  should  be  furnished  with  plain  S-inch  iron 
railing,  -carried  around  the  outer  edge  of  the 
steps  and  platform,  with  a  hardwood  hand-rail, 
or  be  enclosed  with  2. inch  deal  lining  the  whole 
height  above  the  steps,  and  properly  framed. 

5458.  The  interior  of  the  hen-house  should  be 
fitted  up  with  rough  |-inch  deal  shelves  and 
divisions,  and  roosting-trees  3  inches  deep  by  2 
inches  broad. 


5459.  The  doors  of  the  hen-house  should  be 
of  1^-inch  deal,  beaded,  grooved,  and  tongued. 

5460.  Wooden  ventilators  should  be  placed 
upon  the  roof  above  every  alternate  pair  of  horses 
and  cattle,  on  the  stables  and  byres,  of  the  form 
and  dimensions  of  fig.  81  ;  or  they  may  consist 
of  |-inch  deal,  6  inches  square,  in  an  opening 
above  every  alternate  stall,  and  furnished,  on  the 
upper  part  above  the  roof,  with  bent  tubes  of 
lead,  6  lb.  to  the  square  foot,  or  with  zinc  ones  of 
the  same  dimensions.  The  zinc  ventilators  vary 
in  price,  according  to  size,  from  4s.  to  7s.  each. 

5461.  The  ceilings  of  the  stables,  boiling-house, 
granaries,  where  tile  are  used  for  roofing,  wool- 
room,  and  hen-house,  should  be  lathed  with  Baltic 
split-lath  1%  of  an  inch  in  thickness.  "  Laths 
are  sold  by  the  bundle,  which  is  generally  called 
a  hundred  ;  but  7  score,  or  140,  are  computed 
in  the  100  for  3-feet  laths  ;  6  score,  or  120,  in 
such  as  are  4  feet  ;  and  for  those  which  are  de- 
nominated 5  feet,  the  common  100,  or  5  score."* 
Lath  is  also  made  of  home  wood,  usually  Scots 
fir,  sawn  up  into  g-inch  plank,  and  split  irregu- 
larly with  the  axe,  and,  when  nailed  on,  the 
splits  being  kept  open  by  means  of  a  wedge  ;  but 
this  species  of  lath  should  never  be  used,  as  it 
does  not  stand. 

5462.  The  riding-horse  stable  should  have 
saddle-brackets  of  5-inch  deal,  firmly  supported, 
and  two  pins  let  into  rails  6  inches  wide,  and  I5 
inch  thick,  for  each  horse.  The  work-horse 
stable  should  have  two  similar  rails,  with  large 
and  small  pins  for  each  horse. 

5463.  Every  court  and  hammel  should  be  pro- 
vided with  a  gate. 

5464.  The  entrance  to  the  piggeries  should  be 
furnished  witli  doors  of  1-inch  deal,  of  two  thick- 
nesses, crossed,  as  in  fig.  125. 

5465.  Since  the  introduction  of  railways,  a 
style  of  roofing,  capable  of  afibrding  a  great 
space  in  width  at  the  stations,  has  been  adopted 
for  many  purposes  where  room  is  required  under 
one  span  of  roof.  This  end  has  been  effected 
by  using  the  truss,  upon  which  the  scantlings  are 
made  to  bear  by  means  of  screws.      Fig.  439 

Fig.  439. 


A  TRUSSED  ROOF  OF  WOOD. 

represents  the  section  of  a  trussed  roof  in  wood, 
where  a  a  are  the  walls  at  the  required  distance; 
6  is  a  beam  of  wood  stretching  across  the  void, 
and  having  a  bearing  of  the  breadth  of  the  wall 
at  each  end;  c  c  are  couples  held  together  at  the 
upper  ends  by  means  of  a  clamp  placed  on  each 
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side,  and  screwed  firm  with  bolt  and  nut,  and 
their  other  ends  are  checked  into  the  ends  ot  the 
beam,  and  held  down  by  iron  straps.  At  tlie 
centre  of  the  beam  b,  two  trusses  are  jiiaced 
ugainbt  each  other  in  a  cast-iron  socket  at  one 
end,  and  their  other  ends  mortised  into  the 
centre  of  the  couples  at  c  c.  An  iron  rod,  fur- 
nished with  a  head,  is  passed  through  a  hole  at 
the  upper  end  of  the  couples  at  e,  and  its  other 
end  through  a  hole  in  the  ends  of  the  trusses,  and 
the  centre  of  the  socket  at  6;  and  on  this  rod  being 
screwed  tight  by  means  of  a  washer  and  nut,  the 
beams,  couples,  trusses,  and  rod  are  braced  so 
firmly  together  that  the  whole  forms  a  rigid 
structure  capable  of  resisting  the  downward 
pressure  of  the  roof. 

5466.  The  same  end  is  attained  by  means  of 
iron  bars,  rods,  and  cast-iron  trusses,     fig.  440 
Fis.  440. 


^  A  TRUSSED  ROUF  OF  IKON. 

represents  the  section  of  a  roof  constructed  with 
these  materials,  where  a  a  are  the  outside  walls, 
a  c  are  cast-iron  fiungcd  bars,  serving  as  couples; 
malleable  iron  rods  a  b,  b  a,  and  b  c  are  linked 
upon  an  end  of  the  trusses  at  6  b,  which  press  at 
their  other  ends,  spread  outwards  both  ways  to 
make  a  long  bearing  a,<;ainst  the  centre  of  the 
couples  a  c;  the  ends  of  the  malleable  rods  pass 
through  a  cast-iron  flanged  bar  at  c,  against  which 
the  ends  of  the  couples  rest,  and  are  screwed  up 
with  a  nut  upon  each— the  effect  of  which  is  that 
the  rods  a  b  and  b  b  are  brought  up  above  the 
level  of  the  tops  of  the  walls,  and  the  couples, 
rods,  and  trusses  are  so  braced  as  to  form  a  rigid 
framing,  fit  to  bear  the  weight  of  the  roof, 

5467.  Such  a  species  of  roof  is  well  adapted 
for  certain  parts  of  a  steading.  On  a  dairy  farm, 
a  large  byre,  capable  of  containing  all  the  cows 
of  the  farm  under  the  view  of  the  dairymaid  at 
one  time,  might  be  so  roofed  in.  A  byre  truss- 
roofed  with  wood  has  been  erected  at  the  home- 
farm  of  Miss  Ednionstoune  Cranston,  of  Core- 
house,  near  Lanark,  which  contains  48  cows,  and 
its  ground-plan  is  given  in  fig.  93,  and  again  re- 
presented, in  connexion  with  a  steading  for  a 
dairy  farm,  in  fig.  384.  A  feeding  byre  could  be 
constructed  on  the  same  plan.  The  thrashing- 
mill  and  straw  barn  might  be  contained  under 
one  such  roof,  affording  abundance  of  room  in  its 
width  to  the  water  or  steam  power,  to  tlie  clean- 
ing of  the  corn  in  the  barn,  and  to  the  straw  chaff- 
cutter,  and  crushing-rollers,  in  the  straw-barn.  A 
roomy  and  airy  granary  could  be  formed  under 
such  a  roof.  Great  accommodation  could  be 
afforded  by  means  of  such  a  roof  to  numbers  of 
cattle  all  winter,  and  to  sheep  in  the  most  stormy 
period  of  the  winter  on  pastoral  farms;  and  such 
an  apartment  would  answer  for  dipping  sheep  in 
summer,  and  bathing  them  in  autumn. 


5463  In  measuring  carpenter  and  joiner  work, 
the  rafters  and  sarking  are  measured  and  priced 
by  the  superficial  yard,  and  allowance  is  made  of 
13  inches  by  the  length  on  peands  and  flanks. 
Balks  are  also  measured  and  priced  by  the  super- 
ficial yard.  Wall-plates,  ridge-rods,  valley 
pieces,  peand  trees,  lead  fillets,  &c.,  are  mea- 
sured and  priced  by  the  lineal  foot,  in  addition 
to  the  rafters  and  sarkings.  Bridliugs  for  sky- 
lights, chimney  tops,  &c.,  are  also  taken  in  addi- 
tion to  the  rafters.  Joisting  is  measured  and 
priced  by  the  superficial  yard — tlie  length  taken 
from  the  gables,  and  the  breadth  including  the 
wall-holds.  The  wall-plates  of  joists  are  mea- 
sured and  priced  by  the  lineal  foot.  The  brid- 
lings  at  the  hearths  are  slumped.  Flooring, 
deafening  boards,  and  rounds,  are  measured  and 
priced  by  the  superficial  yard.  Bond  timber, 
wall  standards,  and  lath,  are  also  measured  by 
the  superficial  yard.  Window  sashes  and  cases 
are  measured  and  priced  by  the  superficial  foot, 
and  an  allowance  of  8  inches  is  made  to  the  nett 
daylight  width,  and  2  inches  to  the  height. 
Window  fastenings,  as  soffets,  breasts,  elbows, 
and  shutters,  are  measured  and  priceil  by  the 
superficial  foot  ;  architraves,  facings,  and  copes, 
by  the  lineal  foot.  The  ironmongery  connected 
with  the  joiiier-work  is  estimated  by  the  slump, 
and  ought  to  be  charged  with  the  cost  of  putting 
on.  Doors  and  their  finishings  are  measured  and 
priced  in  a  similar  manner  to  the  windows,  but 
no  allowance  is  made  in  the  height  and  width 
of  doors.  Skirtings  are  measured  and  priced 
by  the  lineal  foot,  and  shelvings  by  the  super- 
ficial foot  ;  and  the  price  should  include  the 
supports. 

5469.  All  the  varieties  of  fir  timber  imported 
into  tlie  country  are  employed  in  the  building  of 
steadings,  and  the  kinds  mo?t  used  in  localities 
are  obtained  from  the  nearest  seaports.  Along 
the  east  coast,  Memel  logs  and  Baltic  battens  are 
used  for  all  such  purposes  ;  while  on  the  west 
coast  no  timber  is  to  be  seen,  in  the  construction 
of  steadings,  but  the  American. 

5470.  Norway  and  St  Petersburg  battens, 
being  cut  to  proper  lengths  and  breadths,  form 
clieap  and  durable  timber  for  all  farm  purposes. 
The  price  of  the  St  Petersburg  is,  for  red  from 
3d.  to  S.^d.,  for  white  from  24d.  to  3d.  the  lineal 
foot,  and  the  Norway  are  a  shade  cheaper.  Both 
red  and  white  wood  battens  make  excellent  floors, 
and  plain  deal  doors  for  inside  use.  Such  flooring 
is  beautifully  dressed  by  the  planing  machinery 
at  most  of  the  principal  seaports. 

5471.  Memel  logs  are  admirably  fitted  for 
joisting,  windows,  outside  doors,  and  all  outside 
work,  it  being  composed  of  strong  and  durable 
fibre,  imbedded  in  resinous  matter.  It  sells 
from  Is.  9d.  to  2s.  3d.  the  cubic  foot.  The 
greatest  objection  to  its  use  for  small  purposes 
is  its  knottiness,  on  which  account  the  Norway 
battens  make  handier  small  scantlings  and 
cleaner  door-work. 

5472.  The  American  red  pine  is  excellent 
timber,  being  clean,  reedy,  and  resinous.    Though 
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longer,  it  is  seldom  or  never  of  so  large  dimensions 
as  Memel  log,  and  fetches  from  Is.  8d.  to  2s.  the 
cubic  foot.  It  is  fitted  for  beams,  joists,  scant- 
lings, windows,  and  outride  doors. 

5473.  American  yellow  pine  is  well  suited  to 
all  inside  work,  and  especially  that  which  re- 
quires the  highest  finish,  such  as  bound -doors, 
window-fittings,  and  mantel-pieces.  No  wood 
receives  paint  so  well.  The  logs  are  generally  of 
immense  sizes,  affording  great  economy  of  timber 
in  the  cutting  up.  Its  price  is,  for  small  sizes, 
Is.  6d.,  and  for  large  Is.  lOd.  the  cubic  foot. 

5474.  Swedish  11-inch  plank  makes  good  and 
useful  timber,  but  its  scantlings  are  not  very 
suitable  for  farm-buildings.  I  have  seen  stout 
joists  for  granaries  made  of  it,  with  a  j-inch 
cleft  taken  off  the  side  for  sarking.  It  forms 
excellent  planking  for  wheeling  upon,  and  for 
gangways.  It  sells,  the  white  wood  from  5d.  to 
Cd.,  and  the  red  from  6d.  to  7d.  the  lineal 
foot. 

5475.  In  the  interior  of  the  country,  at  a  dis- 
lance  from  seaports,  ^ow^  timber  is  much  used 
in  farm-buildings.  Larch  forms  excellent  beams, 
but  its  scantlings  and  joists,  though  durable 
timber  for  rough  work,  are  apt  to  warp.  Well 
grown  Scots  fir  of  great  age,  and  cut  down  in 
the  proper  season,  if  not  as  durable  as  the  larch, 
forms  good  timber  for  rough  purposes. 

5476.  All  the  timber  I  have  referred  to  is 
derived  from  the  trees  belonging  to  the  natural 
order  of  Conlferce,  or  cone-bearing  trees.  The 
Scots  fir,  Pinus  silvestris,  is  a  well-known  tree 
in  the  forests  of  this  country,  and  few  new 
plantations  are  made  without  its  aid,  as  a  nurse 
for  hardwood  treos.  In  favourable  situations  it 
grows  to  a  large  size,  as  is  evidenced  in  the 
Memel  log,  which  is  the  produce  of  the  Scots  fir 
from  the  forests  of  Lithuania.  I  have  seen  Scots 
fir  cut  down  at  Ardovie,  in  Forfarshire,  of  as 
strong  quality  and  large  size  as  the  best  Memel, 
and  much  less  knotty  ;  and  sold  from  Is.  6d.  to 
2s.  per  cubic  foot. 

5477.  TheSwedish  plank  is  of  the  spruce,  Ahies 
txcelsa  or  communis— s.  tree  which,  as  treated 
in  this  country,  comes  to  little  value,  being  rough 
and  full  of  knots.  Inspection  of  a  cargo  from 
Sweden,  which  arrived  at  Hull  in  1808,  con- 
vinced the  late  Mr  Poutey  that  the  white  deal, 
which  fetched  at  that  time  from  L.14  to  L.15,  10s. 
the  load  of  50  cubic  feet,  was  of  common  spruce, 
the  planks  having  been  recently  sawn,  and  a 
small  branch  left  attached  to  one  of  them.* 

5478.  Whether  the  Norway  pine  is  the  same 
species  as  the  pine  in  the  forests  of  the  north  of 
Scotland,  I  do  not  know.  I  observe  that  some 
writers  speak  of  the  Norway  batten  as  of  the 
Norway  spruce,  called  by  them  Pinus  Abies.    It 


may  be  that  the  white  wood  battens  are  derived 
from  that  tree;  but  the  red-wood  kind  has,  pro- 
bably, the  same  origin  as  the  red-wood  of  the 
north  of  Scotland,  which  is  a  variety  of  the 
Pinus  silvestris,  the  horizontalis  of  Don.+ 

5479.  The  red  pine  of  Canada  is  the  Pinus 
resinosa,  and  is  a  durable  timber  for  all  out- 
door purposes,  and  for  long  logs  requiring  to 
span  wide  spaces. 

5480.  The  yellow  pine  is  the  Pinus  variahilia 
or  Pinus  mitis  of  Michaux,  which  towers  in  lofti- 
ness above  all  its  compeers.  It  grows  to  the 
gigantic  height  of  150  feet,  and  must  require 
great  labour  to  square  it  to  the  sizes  it  is  brought 
to  the  British  market. 

5481.  The  larch,  Larix  Europaea,  is  a  native 
of  the  ravines  of  the  Alps  of  the  Tyrol  and 
Switzerland,  where  it  shoots  up,  as  straight  as  a 
rush,  to  a  height  exceeding  a  hundred  feet.  The 
larch  forests  of  Athole  are  extensive,  and  were 
calculated  by  their  planter,  the  late  Duke  of 
Athole,  to  attain  to  a  great  size  of  timber,  and 
return  a  large  revenue  after  a  given  number  of 
years.  J 

5482.  If  woody  matter  be  protected  against 
the  combined  action  of  air  and  moisture,  it  may 
be  preserved  for  an  indefinite  period;  but  if  ex- 
posed to  them,  the  case  is  very  different.  By 
degrees  its  hydrogen  and  oxygen  are  disengaged, 
and  the  carbon  predominates  more  and  more. 
Being  formed  of  one  atom  of  carbon,  and  one 
atom  of  water,  as  soon  as  woody  matter  is  sub- 
mitted to  the  action  of  a  somewhat  elevated 
temperature,  without  contact  with  air,  it  experi- 
ences an  iuternal  reaction,  which  tends  to  sepa- 
rate the  atom  of  water  from  the  atom  of  carboii. 
The  water  vaporises,  and  the  carbon  remains  in 
the  form  of  a  black  granular  residue.  The  cells 
of  woody  matter  contain  different  sorts  of  sub- 
stances tending  to  organise,  and  these  aro  mixed 
and  modified  in  many  different  ways.  In  the 
want  of  ventilation,  we  thus  see  that  timber 
must  have  a  tendency  to  decay. 

5483.  Now,  if  any  means  could  be  devised  by 
which  the  substances  in  the  cells  of  woody  mat- 
ter could  be  deprived  of  their  tendency  to  orga- 
nise, when  in  contact  with  the  air,  timber  mi^ht 
be  rendered  permanently  durable.  The  solution 
of  the  corrosive  sublimate  of  Mr  Ivyan,  and  that 
of  the  chloride  of  zinc  of  Sir  William  Biiniftt, 
have  both  a  tendency  to  preserve  the  natural 
structure  of  the  wood.  The  rationale  of  Mr 
Kyan's  process  is  this  : — The  cells  of  wood,  and 
particularly  those  of  the  alburnum,  contain  the 
sap  of  the  tree,  which,  in  its  circulation,  reaches 
the  leaves,  where  its  watery  particles  fly  off,  ami 
and  the  enlarging  matter  of  the  tree,  called  tlie 
alburnum,  remains.  Berzelius,  as  long  ago  .i-. 
1813,  found  that  the  addition  of  corrosive  sulli- 


*  Pontey's  Prof  table  Planter,  p.  41,  4th  edition, 
t  Quarterly  Journal  of  Jgriciilture,  vol.  xi.  p.  5a0;  and  Prize  Essays  of  the  HigUand  and 
Agricultural  iSocietii,  vol.  xii.  p.  122. 
J  Prize  Essays  of  the  Highland  and  Agricultural  Society,  vol.  ix.  p.  165. 
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mate  (bichloride  of  mercury)  to  an  albuminous 
solution  produced  calomel,  (protochluride  of 
mercury)  which  readily  combined  with  the  albu- 
men, and  produced  an  insoluble  precipitate. 
This  precipitate  fills  up  all  the  cellular  interstices 
of  the  wood,  and  becomes  as  hard  as  its  fibres.  I 
have  not  heard  lately  of  either  of  those  processes 
of  preserving  timber,  so  I  suspect  they  have  not 
fulfilled  the  expectations  formed  of  them. 

5484.  It  is  from  the  Scots  fir,  Pinus  silvestris, 
and  spruce,  Abies  excelsa,  that  tar  is  obtained  in 
the  largest  quantities.  The  tar  of  the  north  of 
of  Europe  is  of  a  much  superior  description  to 
that  of  the  United  States,  (4781.)  It  is  obtained 
by  a  process  of  distillation,  which  consists  of 
burning,  in  a  smothering  manner,  roots  and 
billets  of  fir  timber,  in  a  pit  formed  for  the  purpose 
on  rising  ground,  and  covered  with  turf.  There 
is  not  much  tar  used  on  a  farm  ;  but  as  it  is  em- 
ployed for  many  purposes,  the  implement-house 
should  never  want  a  barrel  of  tar.  Tar  is  now 
imported  duty-free. 

5485.  Slater-worl-. — Blue  slates  should  be 
selected  of  large  sizes,  well  squared,  and  have 
an  overlap  of  two-thirds,  gradually  diminishing 
to  the  ridge,  and  be  well  bedded  and  shouldered 
with  plaster-lime.  The  slates  are  fastened  to 
the  sarking  with  malleable  iron  nails,  weighing 
12  lb.  per  1000,  after  being  steeped  when  heated 
in  linseed  oil.  These  nails  cost  3s.  4d.  per  1000, 
1300  being  required  fur  a  rood  of  36  square 
yards.  Cast-iron  nails  were  used  until  a  few 
years  ago,  and  they  were  also  boiled  in  oil.  The 
cost  of  blue  slates  in  towns,  including  carriage, 
iiails,  and  putting  on,  is  L.4  per  rood. 

5486.  Grey  slates  require  lathing  like  tiles, 
but  not  being  of  a  uniform  size  like  tile,  they 
are  assorted  in  sizes  in  the  quarry.  The  larger 
and  heavier  slates  are  put  next  the  eave,  and 
gradually  diminish  in  size  to  the  ridge,  and  the 
course  at  the  eave  is  laid  double,  slate  above 
slate.  Every  slate  is  hung  upon  the  latli  by  a 
wooden  pin  passed  through  a  hole  at  its  upper 
end,  and  the  slates  are  overlapped  at  least  one- 
third.  Grey  slates  should  be  bedded  and 
shouldered  either  in  plaster-lime  or  on  moss,  the 
latter  making  tlie  warmer  roof.  As  grey  slates 
are  not  adapted  for  pavilion  roofs,  the  peands 
should  be  covered  with  lead  or  zinc,  but  the 
safest  form  of  grey  slating  is  with  upright  gables. 
Tlie  ridge  is  covered  with  freestone  ridging-stone, 
which  cost  Is.  per  lineal  foot.  In  Forfarshire, 
grey  slates  cost  L.4  per  1000,  360  being  sufficient 
for  a  rood  of  36  square  yards.  The  putting 
on,  dressing,  holing,  pins,  and  nails,  cost  15s.  ; 
moss  Is.,  and  lime  3s.  ;  in  all,  19s.  per  rood. 

5487.  Pan-tiles  are  laid  on  lath  IJ  inch 
square,  to  a  gauge  of  10  or  11  inches  ;  and  576 
will  cover  a  rood  of  36  square  yards.  The  over- 
lap should  be  3  inches  ;  bedded  and  shouldered, 
and  the  under  joints  pointed  with  plaster 
lime.  There  should  be  3  or  4  course  of  slates 
along  all  the  eaves,  and  the  flanks,  peands, 
and  ridges,  are  covered  with  tile.  The  cost  of 
putting  on,  pins,  and  lime,  is  56s.  per  rood.    Un- 


less tiles  are  smooth  on  the  surface,  compact 
and  ring  freely  when  struck,  they  are  porous,  and 
will  imbibe  moisture  in  winter,  and  decay  by  the 
effects  of  frost.  The  duty  on  the  manufacture 
of  house  tiles  was  removed  in  1846. 

5488.  Of  all  these  methods  of  covering  a  roof, 
slating  with  blue  slates  has  the  best  appearance, 
is  tlie  most  comfortable,  most  substantial,  and 
even  most  economical  in  the  long  run.  Tile 
roofs,  on  the  contrary,  are  constantly  requiring 
repairs,  and  are  most  expensive  in  the  long  run. 
Grey  slates,  being  always  heavy,  incur  a  great 
sacrifice  of  timber  in  the  roof. 

5489.  Blue  slate  is  derived  from  the  primitive 
clay  slate,  and,  when  compact,  does  not  absorb 
moisture,  but  when  not  so,  soon  becomes  covered 
with  mo<s  and  decays.  The  principal  quarries 
are  in  Wales,  Lancashire,  Westmoreland,  Cum- 
berland, Argyle,  and  Perthshire.  The  Welsh 
slate  of  Caernarvonshire  is  smooth,  and  oftea 
large  ;  and  when  thin,  is  apt  to  warp  in  the 
changes  of  temperature.  The  English  slatee 
are  not  so  large  as  the  Welsh,  but  equally  good. 
The  Argyle  Easdale  slates  are  small,  heavy, 
very  hard,  waved,  containing  cubes  of  iron  py- 
rites, and  their  durability  is  endless  ;  and  the 
Ballahulish,  though  also  small,  are  smoother  • 
and  lighter,  containing  cube  pyrites,  and  equally 
durable.    The  Perthshire  slates  are  inferior. 

5490.  Blue  slates  are  assorted  in  sizes  at  the 
quarry.  The  sizes  at  Bangor,  in  Wales,  vary 
from  36  inches  in  length  to  5j  inches  in  breadth. 
The  weight  varies  from  82  cwt.  to  12  cwt.  per 
1000. 

5491.  Grey  slates  are  derived  from  the  in- 
ferior grey  sandstone  of  the  old  red  sandstone 
series.  The  finest  quarries  of  them  are  at  Car- 
mylie,  in  Forfarshire,  belonging  to  Lord  Pan- 
mure.  The  Arbroath  pavement,  as  it  is  called, 
is  from  the  same  rock  ;  and  on  being  set  on 
edge  in  winter,  when  taken  out  of  the  quarry, 
the  frost  causes  it  to  split  into  slates  ;  so  that 
when  little  frost  occurs  in  winter,  the  output  of 
slates  is  limited. 

5492.  The  pitch  of  a  roof  varies  with  the  soit 
of  slating.  In  blue  slating  the  rule  is,  to  have 
the  height  of  the  roof  one-third  of  the  breadth  of 
the  building,  outside  measure  ;  and  when  large 
Welsh  slates  are  employed,  the  pitch  is  reduced 
to  one-fourth.  Old-fashioned  houses  have  a  pitch 
of  the  square  ;  that  is,  the  height  is  equal  to  half 
the  breadth  of  the  building.  In  grey  slating  it 
is  fixed  at  about  one  foot  below  the  square.  In 
tiling,  the  pitch  may  be  lower  than  even  in  blue 
slating,  and  is  determined  according  to  circum- 
stances. Taking  the  rise  at  7  feet,  on  a  breadth 
of  18  feet  inside,  the  scantlings  should  be  13  feet 
long  each,  and  the  balk  as  long,  on  walls  2  feet 
thick.  Taking  the  rise  at  9|  feet,  the  scantlings 
should  be  14  feet  long. 

5493.  Slater-work  is  measured  and  priced  by 
the  rood  of  36  square  yards,  and  tile  work  in  a 
similar   manner.      Ridge  and   peaod   tiles   are 
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measured  and  priced  by  the  lineal  foot.  In 
pointing  skews  with  mastic  or  Roman  cement, 
the  measurement  and  price  are  by  the  lineal 
foot.  An  allowance  on  slater-work  of  9  inches 
is  made  at  all  the  eaves,  and  18  inches  on 
peands  and  flanks,  and  3  inches  at  the  skews. 

5494.  Pluinber-icork.~The  flanks  should  be 
covered  with  sheet  lead,  18  inches  broad,  weigh- 
ing 7  lb.  per  square  foot,  the  peands  with  6-lb. 
lead,  15  inches  broad.  The  ridges  should  be 
covered  either  with  droved  angular  freestone 
ridge-stones,  or  with  6-lb.  lead,  15  inches  broad, 
supported  on  2^  inches  in  diameter  of  ridge- 
rolls  of  wood.  Platforms  and  gutters  should 
have  8-lb.  lead  per  square  foot.  In  cisterns 
lead  should  be  8  lb.  in  the  bottom,  and  7  lb. 
ill  the  sides  and  ends,  per  square  foot.  Rain 
vfater-spouts  of  4^  inches  in  breadth,  and  con- 
ductors of  2^  or  3  inches  in  diameter,  should  be 
of  6-lb.  lead  per  square  foot. 

5495.  Sheet  zinc  has  been  substituted  of  late 
years  for  lead,  but  with  no  advantage  in  use  or 
workmanship  ;  but  the  cost  is  about  one-third. 
The  zinc  put  on  flanks  should  weigh  22  oz.,  and 
costs  ej-d.  per  square  foot.  The  peands  have  15- 
inch  sheet  zinc,  weighing  22  oz.,and  costing  6^d. 
per  square  foot.  The  zinc  covers  for  peands  and 
ridges  are  so  prepared  that  they  clasp  by  con- 
traction, and  thereby  hold  on  by  the  wooden 
ridge-rolls.  Zinc  is  not  suitable  for  gutters  and 
valleys. 

5496.  Rain-water  spouts,  or  rones  as  they  are 
commonly  termed,  may  be  made  of  wood,  cast- 
iron,  lead,  or  zinc.  Wooden  ones  may  be  made 
out  of  the  solid,  or  in  slips  nailed  together. 
When  made  out  of  the  solid,  with  iron  holdfasts, 
they  cost  Is  ;  and  when  pieced  together,  6d.  the 
lineal  foot.  The  conductors  from  both  kinds  cost 
8d.  the  lineal  foot.  AVooden  spouts  should  be 
pitched  inside  and  painted  outside.  Cast-iron  ones 
are  heavy,  and  they  cost  Is.  9d.  per  foot  if  of 
4^  inches  diameter  ;  and  the  conductors,  of 
from  2  to  4  inches  diameter,  from  9s.  to  17s., 
of  9  feet  in  length  each.  Lead  makes  the  best 
sr>out,  but  is  expensive,  being  Is.  6d.  a  foot. 
Zinc  ones,  on  the  other  hand,  are  very  light. 
Stout  4-inch  zinc  spouts  cost  7d.  the  foot  ;  and 
a  21  pipe,  as  conductor,  6d.  the  foot.  The  lowest 
part  of  the  pipe-conduit  should,  in  all  cases,  be 
made  of  cast-iron,  to  ward  off  accidents.  Every 
sort  of  water-spout  should  be  cleaned  out  at  least 
once  a-year,  and  wooden  ones  should  have  a 
coat  of  paint  annually. 


5497.  The  lead  of  commerce  is  derived  from 
the  ore  galena,  which  is  a  sulphuret  of  lead- 
yielding  87  per  cent  of  lead,  and  13  per  cent  of 
sulphur.  Galena  is  found  in  the  largest  quan- 
tities in  the  transition  limestone.  The  galena 
lead  mines  of  Derbyshire,  Durham,  Cumberland, 
and  Yorkshire,  are  situate  in  limestone  ;  while 
those  at  Leadhills,  in  Scotland,  are  in  grey  wacke. 
Great  Britain  produces  the  largest  quantity  of 
lead  of  any  country  in  the  world. 

5498.  Zinc  is  derived  in  the  largest  quantities 


from  a  sulphuret  named  blende,  and  a  carbonate 
named  calamine,  in  the  mountain  and  magnesian 
hinestones.  The  most  malleable  zinc  is  derived 
from  Upper  Silesia,  under  the  name  of  spelter  • 
and  IS  sent  to  Hamburg  and  Belgium  to  be' 
shipped  for  this  country. 

5499.  In  measuring  phimber-work,  the  lead 
on  roofs  is  by  the  superficial  foot,  and  the  price  is 
according  to  the  weight  per  foot.  Where  a 
variety  of  prices  occur,  they  should  be  slumped 
in  common,  and  charged  per  cwt.  In  ordinary 
cases,  3s.  per  cwt.  for  putting  on  is  a  fair  price. 
Conductors,  and  pipes  of  everv  description,  are 
measured  by  the  lineal  foot,  and  priced  according 
to  weight.  Zinc  on  roofs  is  measured  by  the 
stiperficial  foot,  and  priced  according  to  weight. 
Rones  are  measured  by  the  lineal  foot.  Brass- 
work  is  priced  by  the  slump. 

5500.  Plaster-tcork.— The   plaster-work   of  a 
steading,  not  requiring  to  be  ornamental,  should 
be   simple.      The   ceilings   of   the   riding-horse 
stable,  boiling-house,  wool  room,  and  hen-house, 
when  tile-roofing  is  employed,  should  be  finished 
with  two  coats  of  the  best  haired  plaster,  hard 
rubbed  in.      The  walls  of  the  granaries,  corn- 
barn,  work-horse  stable,  cow-byre,  boiling-house, 
calves'-house,    wool-room,   gig-house,   and    hen- 
house, should   be  finished   with   one  coat,  hard 
rubbed  in.     The  walls  of  the  riding-horse  stable 
should  have  three  coats,  hard  rubbed  in.      Plas- 
ter-work  is  measured   by  tlie  square  yard,  and 
costs  for  one  coat  3d.,  for  two  coats  from  4d.  to 
4^d.,  and   fur  three  coats    from  5d.  to  6d.,  the 
square  yard.     Cornices  are  measured  and  priced 
per  lineal  foot.   Pit  sand  should  be  used  in  mak- 
ing plaster,  the  alkaline  matter  of  the  sea  sand 
injuring  the  surface  of  the  plaster  even  after  it 
is   dry,  unless    the   sand    has    been    thoroughly 
washed  in  fresh  water.     At  the  same  time,  when 
sea-sand    has    been    thoroughly    and    carefully 
washed,  it  makes    the   best    work.     Drift-sand, 
above  sea-water  mark,  is  the  best  sort  of  s;ind,' 
but  must  be  thoroughly  washed  in  fresh  water.  ' 


5501.  Smith  -  work. —AU  the  outside  doors,  in- 
cluding those  on  the  feeding-holes  at  the  byre, 
should  be  hung  with  crooks  and  bands.  The 
crooks  should  be  fastened  into  the  ingoings  of 
the  ribats  with  melted  lead.  The  larger  crooks 
and  bands  cost  10s.,  and  the  smallel-  5s.,  per 
pair,  according  to  weight.  The  inside  doors 
should  be  hung  with  T  hinges,  18  inches  long, 
and  the  opening  parts  of  the  windows  with  9-inch 
T  hinges.  The  former  are  Is.  and  the  latter  9d. 
a  pair.  The  outside  doors  should  have  good 
10-inch  stock-and-plate  locks,  which  cost  5s. 
each,  e.xcept  where  there  are  more  than  one  out- 
side door  to  the  same  apartment,  in  which  case 
all  the  doors  but  one  can  be  fastened  by  bars 
from  the  inside.  The  inside  doors  should  have 
the  same  sort  of  locks  ;  the  common  stock-locks 
are  not  worth  the  money.  Thumb  -  latches 
are  convenient  for  opening  and  keeping  shut 
doors  that  do  not  require  to  be  constantly  locked 
such  as  of  the  corn-barn,  granary,  boiling-house,' 
cow-byre,  and  hen-house.  These  latches  cost 
from  Is.  to  Is,  6d.  each.    A  wooden  bar  of  hard- 
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wood,  to  open  and  shut  from  both  siile«,  is  a 
convenient  mode  of  fasteiiin;^  in-^ide  doi.rs.  The 
upper-barn  door,  i.f  two  vertical  leaves,  reiiuires 
an  iron  stay-band  to  fasten  it.  Tlie  duurs  of  tbe 
riding-horse  and  work-horse  stables  should  be 
provided  with  sunk  flush  ring-handles  and  thumb- 
latches,  to  be  out  of  the  way  of  catching  any 
part  of  the  iiarness.  The  mangers  of  the  riding- 
horse  stable,  and  the  upper  rail  of  the  hay-rack 
of  the  work-horse  stable,  should  be  provided 
with  rings  and  staples  for  the  stall-collar-shanks 
to  pass  through.     These  cost  3d.  each. 

5502.  Various  descriptions  of  nails  are  used 
for  the  different  parts  of  work  in  a  steading. 
The  scantlings  of  the  roofs  are  fastened  together 
with  double-doubles,  which  cost  os.  per  1000. 
Deals  of  floors  are  fastened  down  with  flooring 
nails  16  lb.  weight,  aud  is.  6d.  per  1000.  The 
bars  of  the  plain-deal  doors  are  put  on  with  10- 
Ib.  nails,  which  cost  33.  6d.  per  1000.  For  finish- 
ing, sinijle-flooring  nails  at  '2s.  Gd.,  and  2-inch 
sprigs  at  2s.  to  2s.  3d.  per  lOUO  are  used. 

5503.  As  a  security  against  burglary,  iron 
stauncheons,  seven-eighths  in  diameter,  should  be 
fixed  on  the  outside  of  the  windows  of  the  corn- 
barn,  implement-house,  and  hen-house.  Such 
stauncheons  cost  3d.  per  pound. 

5504.  Iron  is  found,  in  this  country,  in  the 
coal  formation.  It  occurs  in  alternate  beds  with 
coal  and  sandstone.  It  occurs  chiefly  in  two 
states — that  of  sulphuret,  clay  over  stone,  and 
of  carbonate,  black-band.  Since  the  discovery  of 
the  black-band  and  the  hot-blast,  the  smelting  of 
iron  has  been  much  facilitated,  and  its  quantity 
in  the  market  greatly  increased.  Cast-iron  usually 
cjsts  from  8s.  to  10s.  per  cwt. 

5505.  Glazier-ttork. — The  windows  of  all  the 
apartments  should  be  glazed  with  best  second 
crown  glass,  fastened  with  fine  putty.  It  costs 
6d.  per  superficial  foot.  The  panes  in  the  win- 
dows of  a  steading  should  not  be  large,  both 
on  account  of  the  smaller  cost  of  a  small  pane, 
and  of  the  additional  security  afforded  against 
intrusion  by  numerous  astragals.  So  gri-at  a 
change  has  taken  place  in  the  use  of  glass  since 
the  removal  of  the  duty  in  1846,  that  the  kind 
best  fitted  for  a  steading  has,  perhaps,  not  yet 
been  determined  ;  but  this  I  may  say,  that,  glass 
being  now  so  cheap,  the  best  and  strongest  should 
be  used  for  all  purposes.  Rough  plate-glass  is 
so  thick  and  strong  that  it  may  be  extensively 
employed  in  the  roof,  for  affording  light  to  apart- 
ments, instead  of  windows.  It  costs  Is.  per 
superficial  foot.  Russell's  patent  glass  tiles  cost 
8s.  per  square  yard. 

5506.  A  ski^fight  in  blue  slating  is  made  of  a 
frame  fastened  to  the  sarking.  In  tile-roofing, 
tiles  are  made  on  purpose  to  hold  a  pane  of  glass. 
In  grey-slating,  a  hole  is  made  in  the  slate  to 
suit  the  size  of  the  pane.  A  dead  skylight  of 
zinc,  to  answer  every  kind  of  roofing,  costs  43. 
Pan  tiles  of  glass  cost  about  Is.  6d.  each. 

5507.  Painter-vork. — The  outsides  of  all  the 


outside  doors  and  windows,  all  the  gates  of  the 
courts  and  hammels,  and  the  water-troughs  in 
t)ie  various  courts,  if  made  of  wood,  should  receire 
three  cualx  of  good  /•nint.  Painting  costs  3d.  or 
4d.  the  bqaare  \ard,  but  three  coats  can  be  done 
for  8il.  the  square  yard.  The  best  standing  col- 
ours, and  they  happen  to  be  the  cheapest  too,  are 
grey,  s;one,  or  slaie-biue  ;  the  Inst  seems  to  be 
most  commonly  preferred,  though  the  stone  col- 
our is  the  most  cheerful.  Greon  is  dear,  and 
soon  fades  ;  and  red  is  distasteful  in  buiidiugs. 
White-lead  aud  oil  are  the  priiu-iple  ingredients 
in  paint,  and  no  colouring  matter  has  power  to 
preserve  timber  from  the  effects  of  the  weather. 

5508.  A  substance  called  lithic  paint  has  re- 
cently been  found  to  answer  well  for  country  pur- 
poses. The  lithic,  which  costs  24d.  per  lb.,  is 
ground  to  powder,  aud  mixed  in  a  certain  pro- 
portion with  cold  coal-tar,  and  the  mixture 
is  applied  with  a  brush.  It  deprives  the 
coal-tar  of  its  noxious  smell,  and  hardens  it 
into  a  durable  paint  in  a  few  days.  Such  a 
substance  may  answer  for  painting  articles  at 
a  distance,  such  as  field-gr.tes,  sluices,  and  the 
like  ;  but  it  is  not  agreeable  to  use  at  the 
steading.  The  painting  of  doors  and  windows, 
and  other  things,  is  very  much  neglected  about  a 
steading. 

5509.  White-lead  of  commerce  is  a  carbonate 
of  lead, OT  cerufe,ariificially  formed  from  pure  lead. 
It  has  long  been  madeatKlugenfurth,iuCarinthia, 
and  large  quantities  are  also  manufactured  in 
England.  Its  composition  is  1  equivalent  of  lead, 
1  of  oxygen,  and  1  of  carbonic  acid  ;  or  by 
analysis,  of  lead  77.6,  oxygen  6,  and  carbonic 
acid  16.4. 

5510.  These  specifications  are  followed  by  the 
measurements  of  the  different  species  of  work  re- 
quired to  execute  such  a  steading  as  is  repre- 
sented in  Plates  1.  and  II.  I  should  mention 
that  the  prices  of  the  respective  works  are  put 
down  at  those  usually  charged  in  Edinburgh  for 
similar  work,  and  that  the  carriage  of  all  the 
materials  used  is  included. 


5511. 


M.\SO>-WORK. 


3302      14      Cubic,  of  dipgJngatSd.,  .£82  11    3 

10        1  Superficial,  rubble  in  founda- 

tions, reduced  to  2  feet  thick, 
at  252s.,  .  .     126    7    0 

8'2      23  Superficial,  rubble  builriing  in 

walls,  2  feet  lliick,  nt  1^0s.,  .     713  15    0 
43      21         4       SuptrKcial.  nibble  in  walls  1 

foot  thick,  at  lOOs  .    .  .    217  19    6 

intl      Lineal,  chimneys  at  4d.,  .         1   13    4 

10(i8       Lineal,  drains  leadin;;  to  the 

manure  tank,  at  Is.  r,d..        .       JO    2    0 
2297       Lii'.eal.  Hrains  round  the  build- 
ings, at  Id 9  115 

35       Lini-al,  pillars  fT  cart  shed,  2 

feet  by  2  feet,  at  6a.,  .      10  10    0 

72       Lineal,  segmental  ring  pens  for 
the  arches  of  the  cart  shed,  at 

2s. 7     4     0 

11      Lineal,  comer  on  one  end  of 

the  cart  shed,  at23.,  .  .        12    0 


Carry  forward,        £1280  15    6 
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*•  I 


28 


26     34 


16 
10 
652 
510 
176 
64 
114 
231 

36 

107 
70 

112 

90 

36 

30 
316 
200 
991 


360 
738 

37 
144 

111 

6 


3    3    0 


0    0 


1     5 


65 
51 
17  12 


0    0 


8    0    0 
11    8    0 


23    2    0 


4  10 

8    0 


12    5    0 


11     4    0 


3  12  0 

1  10  0 

23  14  0 

22  10  0 

49  11  6 


16 

24 

3 

106 

50 

25 
20 
16 


Brought  forward,        ,£1280  15 
Lineal,  pillars  for  the  calves* 
shed,  1  foot  ()■  inches  by  1  foot 
6  inches,  at  43.  6d.,     , 
Lineal,  corners  for  gig-house, 
with  giblet  checks,  at  2s.  6d., 
Lineal,  segmental  arches  with 
giblet  check,  at  2s.  6d., 
Lineal,  ribats  for  doors   and 

windows,  at  2s., 
Lineal,    sills   and     lintels   for 
doois  and  windows,  at  2s.,    . 
Lineal,  corners  for  the  open- 
ings to  the  hamrals.  at  2s., 
Lineal,    pillars    between    the 
openings,  nt  2s.  6d.,   . 
Lineal,  segmental  arches  over 
the  openings,  at  2s.,    . 
Lineal,  corners  of  the  gates  in 
the  walls  of  the  hammels,  at 

2s 

Lineal,    pillars    between    the 
gates,  at  2s.  6"d., 

Lineal,  steps  in  doors,  at  Is.  6d., 
Lineal,  corners  of  gates  in  low 

walls,  at  3s.  fid.. 
Lineal,  corners,  sills,  and  lin- 
tels of    feeding  holes  in  the 
byre,  at  2s.,     . 
Lineal,  hammer-dressed  ribats, 
sills,  and  lintels    for  narrow 
apertiiresintliebarns,  alls.  6d.,     6  15    0 
Lineal,    corners    of    chimney 
stalks,  at  2s., 
Lineal,    coping     of    chimney 
stalks,  at  Is., 
Jiineal,  of  skews  on  the  gables, 
14"  by  3",  at  Is.  6d., 
Lineal,  of  coping  on  walls  for 
sloping  roofs,  at  2s.  3d., 
6  Lineal,  of  semicircular  coping 
on  the  tops  of  the  low  walls, 
at  's., 
Lineal,  pillar  in  pigs'  court,  1 
foot  6  inches  by  1  foot  6  inches, 
at  4s.  fid.. 

Superficial,  pavement  on  flooi-s 
of  ennine-house,  &c.,  at  9d., 
6  Superficial,    of    pavement    in 
riding-horse  stable  and   gig- 
house,  grooved,  at  lOd., 
Lineal,  of  channel  in  riding- 
horse  stalile,  labour  only,  at  3d.,     0    9     3 
Lineal,  stone  sills  for  the  divi- 
sions of  the  byres,  at  2s.,         .       14    8    0 
Lineal,  ofgrupe  in  the  byres  at  2s.,  11     2    0 
Superficial,  rubble  in  the  walls 
ofgangway,2feetthick,at  180s.,  16 
Sufierficial.  rubble  on  the  foun- 
dations,   reduced   to    2   feet 
thick,  at  7s., 
Superficial,    hammer  -  dres-sed 
arch  for  the  gangway,  reduced 
to  1  foot  thick,  at  3s.  6d., 
Lineal,  corners  for  the  gang- 
way, at  2s.,     . 
Lineal,  ring  pens  for  the  arch 
of  the  gangway,  at  23., 
Superficial,    causeway    in    the 
byres,  lalves'-house,   boiling- 
houses,    out-houses,     turnip- 
stores,  hay-huuse,  work-liorse 
.stable,  passages,  &c.,  at  54s., 
Lmeal,  drained  Kiitter  stones 
m  work-horse  stable,  14"  by 
7",  at  2s.,        .  .  ■; 

Lineal,  stalk  of  engine-house, 
tapered,  base  6  ftet  square 
at  15s.,  .  .  ' 

Lineal,  base  for  the  pedestals  of 

the  engine  stalk,  at  2s.  6d., 
Lineal,   droved  plinth  on   the 
topoftheenginestalk,at3s.6d.,    3  10    0 
Lineal,    droved   blocking    for 
the  engine  stalk,  at  2s.  6d.,    .        2    0    0 

Carry  forward,        £1774  19    8 


1    2 
13  10 


30  15    5 


3    4 


1  19    8 


4  18    0 
1  12    0 


2     8     0 


72  15    6 


10  12    0 


37  10    0 
3    2    6 


5512. 

581 

55 

33 

38 

2857        6 

1803        7 

1114        4 

2438 

944 
96 

22 

631        1 

90        6 

666        3 
24        8 
361 
140 

54  8 


Brought  forward,  £1 
3  pairs  chimney  jambs  with 
lintels,  hearths,  and  shelves, 
at  303., 
2  boilers  for  boiling  houses, 
with  furnace  doors,  branders, 
ic,  at  60s.,     . 

Building  in  the  two  boilers,  at 

42s.,     .... 

28  club  skews  for  gables,  at  23. 

6d.,      .  .  . 

28  stones  for  heel  and  fore  posts 

in  the  stables,  at  5s.  fid. , 

18  stones  for  heel-posts  in  the 

byres,  at  5s.  fid., 
20  stones   for    stakes   in    the 
byres,  at  5s.  6d., 
32  malleable  iron  gratings  for 
drains  in  the  courts,  at  5s., 
32  stones  for  the  gratings,  at 
63.  6d.,  .  .  . 

5  stone  troughs  in  the  courts, 
at  42s., 
Allow  for  jobbing,   for  other 
tradesmen,  &c.. 
Lineal,  corners  of  building,  at 
23.,       . 


'74  19    8 
4  10    0 

6  0    0 
4    4    0 

3  10    0 

7  14    0 

4  19    0 

5  10    0 

M 

8  "O  0 
10  8  0 
10  10  0 
10  10  0 
32  14  0 


Amount  of  mason  work,  £1883    8    8 


21  15  » 

4    2  6 

1  13  0 

4  15  0 


CARPENTER  WORK. 

Superficial,  of  3-inch  thick 
safe  lintels  over  voids,  at  9d., 
Lineal,  dressed  breast  summers 
for  shed  roofs,  ;it  Is.  6d., 
Lineal,  of  bridle  beauis  for 
stairs  to  granaries,  &c.,  at  Is., 
Lineal,  of  .'Strong  dre.«sed  beams 
in  barn  for  n)achinery,  at  2s. 
«d.,       .  .  .  . 

Superficial,  roofing  and  sark- 
ing  rafters,  fi^  inches  by  2J 
inches,  and  16  inches  centres, 
price  to  include  fillets,  at  3s. 
6d.,  .... 
Superficial,  ties  of  rafters,  7 
inches  by  2i  inches,  and  16 
inches  centres,  at  2s., 
Superficial,  balks  5  inches  by  2 
indies,  and  Ifi  inches  cen- 
tres, at  Is.  fid.. 

Lineal,  wall  plates  6  inches  by 
H  i'lch  with  billgates,  2   feet 
apart,  at  .'id.. 
Lineal,  ridge  and   ptand  bat- 
tens, at  3d.,     . 
Lineal,  valley  pieces,  11  indies 
by  3  inches,  price  to  include 
cuttings,  at  9d., 
Lineal,  valley   pieces  for  shed 
roofs,  9  inches  by  2  inches  at 
fid.,       .... 
."^upeificial,     of    joisting,     10 
inches  by  2J  inches,  and  16 
inches  centies,  for  granaries, 
&c,    price     to     include    for 
dwangs  and  wall  plates,  at  3s. 

Hd 

Superficial,  sleeper  joisting,  7 
inches  by  2J  inches,  and  16 
inches  centres,  price  to  include 
for  Willi  plates,  at  2s., 
Superficial,  IJ  inch,  ploughed 
and  tongued  flooring,  at  3s., 
Superficial,  flooring,  for  dove- 
cot, at  3s.,       . 
Superficial,    lath   on    ceilings, 
at  fid.. 

Superficial,  of  wall  straps 
secured  to  bond  timbers,  at 
Is.,       ,  .  .  . 

Snperficial,  of  windows  for 
stables,  glazed,  &c.,  at  2s., 
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*"    "  Brought  forward, 

273  2  Superficial,    of    window: 

bvres.  at  23.,    .  ■  • 

260      SuperticiiU,    of    wimlows    for 
granaries,  at  23. ,         .  • 

1123  6  Superticial,  of  li  incli,  plain 
deal  doors,  grooved,  tongued, 
and  beaded,  at  6d.,  . 
346  6  Superficial,  of  1  inch  thick, 
plain  (leal  doors  in  barns, 
stables,  &c.  at  5d.,  . 
Superficial,  of  li  inch,  plain 
deal  doors  to  gig-house,  wiih 
framed  styles,  rails,  &c.,  in  2 
leaves,  at  Is.,  •  • 

Lineal,    door      standards.     Cj 

inches  by  2^  inches,  at  5d., 
Lineal,  door  facings,  at  3d.,     . 
Lineal,  door  keps,  at  3d. 
214  6  Lineal,    lining    for    in?oe3    of 
doors,  12  inches  broad,  at  5d., 
Lineal,  corner  beads  for  win- 
dows, &c.,  at  3d., 
Superficial,  of  plain  deal  doors 
to  feeding  holes,  in  2  thick- 
nesses doubled  across,  at  Hd., 
Superficial,  IJ  inch  tra  vis  board- 
ing   in    riding-horse     stable, 
dowelled,  at  8d.,        .  ■ 

Superticial,  IJ  inch,  beaded 
deal  lining  on  end  walls  of 
riding-horsestable,  on  fixtures, 
at  6d.,  .  •     ,  .  ,  ■ 

350  2  Superficial,     3     >"ch     thick, 
beaded  lining  on  walls  on  ft-t- 
tures,  at  4d  , 
68      Lineal,  1  iiich,beaf'ed  coping 

on  top  of  lining,  at  3d., 
663      Superficial,  li  inch  deal  travis 
boarding  in  work-horse  stable, 

at7d.,  .  •     ,..  • 

237  9  Superfici;il,li  inch  beaded  lin- 
ing on  end  walls,  «5cc.,  on 
grounds,  at  6d., 
886  6  Superficial,  J  inch  narrow 
beaded  lining  on  walls  on  fix- 
tures, at  4d., 

Lineal.  1  inch  beaded  coping 
on  lining,  at  3d., 
Lineal ,  beaded  heel-posts  of  sta- 
bles, 6  inches  by  6  inches,  at 
Is.  6d.,  .  •       .     ■ 

Lineal,  beaded  fore-posts  in  2. 
pieces  bolted  together,  at  Is., 
Line;il,  top-rails  for  steadying 
heel-posts,  &c.,  6i  inches  by 
2i  inches,  beaded,  &c-,  at  yd^. 
Lineal,  of  spars  over  the  top  o. 
top-rails,  at  3d.,  •  • 

Lineal,  angular  pieces  for  heads 
of  divisions  ot  riding-horse 
stable,  at  3d., 

Lineal,  rails  for  pins  in  work- 
horse .-stable,  at  6d., 
Lineal,  hay-racks  in  work- 
horse stable,  price  to  Include 
the  seed -racks  at  the  bottom, 
at  Is.  6d.,        .  •      ,      • 

Superficial,  li  beaded  deal  di- 
visions of  byres,  at  6d., 
Lineal,  of  strong  top-rails  for 
divisions,  with  grooves,  at  6d., 
Superficial,  \\  inch  hning  on 
end  walls  on  grounds,  at  6d., 
Lineal,  of  top-rail  for  lining  at 

6d ,        • 

Lineal,  of  feeding-troughs  for 
bvres,  at  Is.  6d., 
Lineal,  of  hardwood  stakes  for 
do.,  at  6d., 

Superticial.  of  spar  divisions 

for   calves'    cribs,    including 

doors  and  framing,  supporting 

them,  attjd.,  .  •    ,  ,  * 

910  6  Lineal,  skirting  on  grounds  for 
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Brought  forward,        £1374  16 
granaries,  corn-barn,  &c.,  at 
6d.,       . 
679       Lineal,  of    feeding-troughs  in 
courts  and  hammels.  includ- 
ing bed  of  rubble,  as  2s., 
36       Lineal,   straw. racks    in   sheds 
under  gi-anaries,  at  Is.. 
7  luflfer  board  ventilators    on 
tops  of  roofs,  at  21s., 
2  wooden  trap-stairs  to  grana- 
ries, &c.,  each  about  18  feet 
long,  with  lining, 
1  wooden   trap-stair  to  wool- 
room,  18  feet  long,  with  hand- 
rail on  one  side,  at  63s., 
5  5-barred  gates,  with  diagon- 
als, each  9  feet  by  5  feet  high, 
for  courts,  at  40s., 
1  5  barred  gate,  8  feet  wide, 
and  5  feet  high, 
20    5-barred    gates    to    small 
courts,  4  feet  wide  and  5  feet 
high,  at  20s., 

8  strong  wooden  sliding-bars 
for  part  of  doors,  at  2s., 
1  hardwood    swivel-bar,  with 
iron  mounting  for  gig-house, 
1  large  corn-bin  in  hay-house, 
with  padlocks,  hinges,  &c, 
1  corn-conductor  to  do.,  from 
granary  above, 
1  small  corn-bin,  fitted  up  in 
window  of  riding-horse  stable, 
with  padlock,  &c.,     . 
3  saddle- brackets    with    pins, 
&c.,  at  7s.  6d., 
14  small  mangers  fitted  up  in 
work-house  stable,  at  .*?s.  6d., 
30  strong  pins  for  harness  in 
work-horse  stable,  at  6d., 
24  iron  hooks  for  work-horse 

stable  at  6d., 
2  turned  heel-posts  for  riding- 
horse  stable,  at  18s.  6d., 
2    turned    half    heel-posts    in 
riding-hor.se  stable,  next  the 
walls,  at  7s.  6d., 
18  heel-posts  foi    bjTes,  each  4 
feet  6  inches  long,  at  6s.,    . 
4  half  heel-posU  for  end  walls, 
same  leneili.  at  48.  fid.,  . 

2u  pieces  of  wood  for  bending 
top  of  the  stakes  to  the  wall, 
iitls.,  .  •  • 

Fitting  up  20  small  manger  and 
hay  racks  for  calves'  cribs,  at 
5s.         .  • 

Fitting  up  the  interior  of  the 
dovecot,  .  •     ,    .  ■ 

Fitting  up  the  interior  of  the 
hen-house. 
Fitting  up  the  interior  of  the 

hatcliiiig-houses, 
2  straw  racks  in  large  courts, 
at  :«)8., 

6  pair  strong  crook-and-band 
hinges  for  the  gates  of  courts, 
at  Ins., 

6  strong  fasteners  for  the  gates, 
at  'Js.  6d., 
20  pair  crook-and-band  hinges 
for    the    gates    of    the  small 
courts,  at  5s., 

2C  fasteners  for  the  gates,  at  1  s. , 

6  stock  locks  for  doors  to  hatth- 

ing-houses.  &c.,  at  os. 

6  pair  crook-and-band  hinges 

for  the    hatching-houses,   at 

Is.  6d., 

38  stock  and  plate  locks  for  all 
the  other  outer  doors,  ic,  at 
5s.         .  *  *  ' 

38  thumb  latches  for  these 
doors,  at  Is.,   . 


67  18    0 
1  16    0 


7     7    0 


6    6    0 


3    3    0 


10    0    0 
1  10    0 


20    0    0 
0  16    0 


0  10    0 
3    3    0 


10    0 


1  10  0 
12  6 

2  9  0 
0  15  0 

0  12  0 

1  17  0 


0  15  0 
5  8  0 
0  18    0 

10    0 

5    0  0 

7  10  0 

7  10  0 

7  10  0 

3    0  0 

3    0    0 
0  15    0 


1  10    0 


0    9    0 


Carryforward,        £1374  16    0 


Carry  forward,        £1590  18    • 


THE  FARM-HOUSE. 


537 


^' 


Brought  forward,        £1590  18    9 
46  pair  strong  crook-and-band 
hiages  for  these  doors,  at  2s. 
6d.,      .  .  .        6  15    0 

2  pair  strong  crook-and-band 
hinges  for  gig-liouse  doors,  at 

10s.,     .  .  .10    0 

12  pair  crook-and-band  hinges 

for  the  doors  of  the  feeding 

holes,  at  3s.  (id.,         .  .220 

12    iron     fasteners    for    these 

doors,  at  Is.  6d.,         .  .        0  18    0 

3  cast-iron  hay  racks  for  rid- 
ing-horse stable,  at  15s.,         .         2    5    0 

3  cast-iron  mangers  for  riding- 
horse  stable,  at  1.5s.,  .  .250 

18  manger  rings,  at  3d. ,  .        0     4    6 

6  rings,  heel  posts,  in  the  rid- 
ing-horse stable,  at  3d.,         .        0    16 

20  8ealsfor  bjres,  at  2s.  6d.,    .        2  10    0 

Jobbing  for  the  other  trades- 
men, furnishing  masons' 
sheds,  scaffolding,  &c. ,  .      15    0    0 

Amount  of  carpenter  work,     £1620  19    9 


5513, 
Sr      19 


SLATER  WORK. 
Superficial  slating,  at  80s., 


£350    2    2 


6514.  PLUMBER  WORK. 

1795  Superficial,  of  6-lb.  lead  on  rid- 
ges, peands,  flank.",  flashings, 
and  tops  of  ventilators,  at 
Is.  3d.,  .  .  .     112    3    9 

1943      Lineal,     of   5    inches,    water 
rones  on  eaves  of  roofs  of  7  lb. 
Ie.id,  supported  by  iron  straps, 
-    2  feet  apart,  at  Is.  f;d.,  .    145  14    6 

288      Lineal,  of  3  inches,  rain  pipes 
of  6-lb.  lead,  supported  with 
iron  holdfasts,  at  Is.  6d.,        .      21  12    0 
1  pump  well,  with  pipes.  Sec, 
for  supplying  the  different  wa- 
ter-troughs,    .  .  ,500 
370      Lineal,  supply  pipes  from  the 
pump       to      the     different 
troughs,  at  8d. ,            .  .12     6    8 
7  brass  sockets  for  the  troughs, 
at  2s.  6d.,        .           .  .        0  17    6 


Amount  of  plumber  work,         £297  14    5 


SS15.  PLASTER  WORK. 

634  6  Superficial,  of  3-coat  plaster  in 
gig-house,  riding-horse  stable, 
boiling-houses,  and  wool- 
room,  at  6d.,  •  .  13  7  4 
dI6  3  8  Superficial,  of  1  coat  on  the 
walls  of  the  byres,  calves'- 
house,  granaries,  hay-house, 
woik-horse  stable,  &c.,  at  3d.,    10    3  10 


Amount  of  plaster  work, 


£23  11    2 


5516.  The  expense  of  building  a  steading  of 
these  dimensions  and  specifications  must  be 
considerable  anywhere,  and  particularly  so  if 
the  prices  of  work,  materials,  and  carriage,  are 
taken  at  the  rate  usual  in  large  towns.  It  will 
amount  as  follows  : — 

Mason  work  .         .        .         £1883     8     8 

Carpenter  work      .         .         .  1620  19     9 

Slater  work  ...  S50    2     2 

Plumber  work        .        .         .  297  14     S 

Plaster  work  .        .        .  23  11    2 


£4175  16    2 


5517.  Now  as  steadings  are  generally  executed 
by  tradesmen  resident  in  the  country,  the  differ- 
ence of  wages  will  have  to  be  deducted  from  the 
above  sum,  which  generally  amounts  to  10  per 
cent,  and  that  deduction  from  £4175,  16s.  2d. 
will  amount  to  £417.  Carriages,  also,  are  com- 
monly supplied  by  the  tenant  who  is  to  occupy 
the  steading  ;  and  in  the  above  case,  at  the  rates 
in  town,  these  will  amount  to  about  £1500.  The 
timber  in  the  above  estimates  is  supposed  to  con- 
sist of  the  best  foreign  ;  and  should  a  proprietor 
supply  good  home  timber  instead,  the  cost  will 
be  reduced  accordingly  :  but  wliat  the  amount  of 
the  reduction  will  be,  will  depend  upon  various 
circumstances.  The  plumber  work  is  estimated 
in  the  best  lead  ;  but  zinc  is  coming  into  use,  and 
is  much  cheaper  at  first,  although  not  nearly  so 
good  for  any  purpose.  If  zinc  be  employed,  the 
difference  of  the  cost  will  have  to  be  deducted. 
There  should  be  much  more  plaster-work  in 
steadings  than  is  commonly  to  be  found,  it  being 
both  healthy  and  cleanly.  Taking  such  of  the 
deductions  as  can  be  estimated  in  money  at 
once,  the  cost  will  stand  thus  : — 
The  above  amount  is  .  .         £4175  16     2 

Deduct  country  wages         £417     0     0 

...     town  carriages  1500     0     0 

...     home  timber 

...     zinc  .  1917    0    0 


Making  the  cost 


£2258  16    2 


£2250  is  no  inordinate  sum  for  a  landlord  to  pay 
for  such  a  steading  with  the  best  foreign  timber  ; 
and  finished  in  every  respect  in  the  most  com- 
plete manner. 


ON    THE   FARM-HOUSE. 

5.518.  It  is  not  my  iutention  to  say  any- 
thing here  on  the  construction  of  the  farm- 
house, as  I  have  already  expressed  my 
opinion  of  the  arrangement  which  the 
working  part  of  tlie  house  should  assume, 
to  be  convenient  for  the  work  to  be  done, 
and  as  far  separated  from  the  part  of 
the  house  occujjied  by  the  farmer's  family, 
as  to  avoid  disturbance  to  them.  In  fig. 
362  is  represented  the  ground-plan  of  the 
back  jamb  of  the  house,  in  which  is  situate 
the  kitchen  a,  the  scullery  d,  the  kitchen 
pantry  k,  and  the  milk-house  m,  and  a  lock- 
up closet  c  for  containing  articles  in  daily 
use  in  the  cookery.  By  ascending  the 
stair  k  in  fig.  363,  the  story  above  is 
reached,  in  which  is  the  cheese-room  h,  a 
store-room  d,  two  bed-closets  for  servants 
a  and  b,  a  water-closet  i,  and  a  stair  to 
the  garret  l. 

5519.  In  connection  with  the  farm- 
bouse  is  the  subject  of  locks.  It  is  very 
poor  economy  to  use  ill-made  locks  in  any 
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apartment  of  a  farm-house,  and  especially 
in  those  which  contain  articles  which  are 
usually  locked  up.  In  all  those  places — as 
the  store-room,  linen  presses,  and  all  wall- 
presses — the  best  species  of  lock  should  be 
used,  as  such  locks  are  not  only  pleasant 
to  use,  but  cannot  go  wrong,  and  are  im- 
possible to  be  opened  but  with  the  i)roper 
key.  The  outside  door  of  a  farm-house  is 
commonly  provided  with  a  very  common 
spring-lock,  which  is  always  ready  to  be 
opened  but  when  the  key  is  turned  in  it, 
leaving  the  house  in  that  cjuarterconstantly 
accessible  during  the  day,  and  part  of  the 
evening.  Now  such  a  door  should  be 
provided  with  one  of  Chubb's  patent  locks, 
which  has  not  only  a  small  key,  but  .is 
easily  opened  as  a  check- lock ;  is  beyond 
the  power  of  any  one  to  pick  ;  when  at- 
tempted to  be  picked,  tells  it  has  been  so  ; 
cannot  go  wrong  ;  lasts  a  lifetime  without 
repairs,  and  aflbrds  unspeakable  security. 
One  peculiarity  of  this  lock  is,  that  it  has 
a  number  of  bolts,  every  one  of  which 
must  be  lifted  before  the  door  will  open, 
each  bolt  being  a  security  equal  to  any 
common  lock.  Another  peculiarity  is  its 
detector,  by  which  any  attempt  to  pick  or 
open  the  lock  by  a  false  key  is  imme- 
diately notified  on  the  next  application  of 
the  proper  key,  which  will  not  open  the 
lock.  It,  however,  makes  the  lock  again 
serviceable  by  being  turned  the  wrong 
way,  which  no  false  key  is  capable  of  do- 
ing. The  lock  has  commonly  six  bolts, 
or  tumblers,  and  a  detector;  and  the  ordi- 
nary chances  against  any  key  but  its  own 
opening  it  is  720.  But  the  height  of  the 
shortest  step  in  the  key  is  capable  of  be- 
ing altered  twenty  times,  so  that  the 
chances  against  opening  the  lock  may  be 
increased  to  14,400  :  each  of  the  six  steps 
can  be  as  many  times  altered,  so  that  the 
chances  may  be  increased  to  86,400.  The 
detector  can  be  altered  ten  times,  so  the 
chances  are  increased  to  864,000.  Fur- 
ther still,  the  drill-pins  of  the  lucks,  and 
the  pipes  of  the  keys,  may  be  easily  made 
of  three  diflerent  sizes,  so  that  the  number 
of  chances  may  be  increased  to  2,592,000. 
In  still  larger  locks,  the  chances  may  be 
increased  to  7,776,000.  The  corn-barn, 
granaries,  meal-chest,  hen-house,  and  im- 
plement house,  ought  all  to  be  protected 
with  such  locks.     I  do  not  suppose  that 


farm-servants  are  more  dishonest  than 
other  persons  of  their  class,  but  we  all 
know  that  to  put  temptation  in  the  way  of 
a  man  who  has  liitherto  borne  a  good  char- 
acter may  be  the  means  of  corru])ting  his 
honesty ;  and  besides,  when  people  are 
made  aware  that  the  more  precious  things 
2iTQ  really  secured  with  superior  locks,  the 
desire  to  attempt  to  obtain  tliem,  through 
the  locks,  will  soon  subside. 

5520.  The  properties  of  a  good  lock  are 
strength  of  materials,  simplicity  of  con- 
struction, durability  of  action,  good  work- 
manship, and  perfect  security.  Without 
one  and  all  of  these  properties,  a  lock  is 
worthless;  and  Chubb's  locks  possess  them 
all  in  an  eminent  degree.  With  such  qua- 
lifications, the  price  cannot  be  low,  but  it 
is  cheap  in  the  hmg-run.*  I  have  used 
one  with  six  tumblers  for  several  years  in 
the  outer  door  as  a  check-lock,  which  cost 
me  15s.  with  two  keys. 

5521.  As  a  good  supply  of  water  is  an  essential 
comfort  to  every  farmhouse,  I  shall  describe  the 
sinking  of  a  well,  and  the  construction  of  a  use- 
ful rain-water  cistern.  Of  so  much  importance  is 
one  good  well  on  a  farm,  that  a  considerable 
expense  should  be  incurred  rather  than  want,  at 
any  season,  so  necessary  a  beverage  as  water  to 
man  and  beast.  In  trap  and  other  amorphous 
rocks,  little  water  may  be  expected  to  be  found, 
and  the  labour  of  sinking  by  blasting  with  gun- 
powder renders  a  well  sunk  in  those  substances 
a  very  expensive  undertaking.  When  there  is 
probability  of  finding  water  in  stratified  rocks 
under  trap,  the  latter  may  be  penetrated  by 
boring  with  a  jumper,  with  tlie  view  of  forming 
an  Artesian  well  ;  but  before  such  a  project  is 
undertaken,  it  should  be  ascertained  beforehanri 
that  stratified  rock  or  diluvium  exists  below  tht 
trap,  and  that  the  dip  of  either  is  towards  the 
site  of  the  well.  When  insuperable  obstacles 
exist  against  finding  water  on  the  spot,  perhaps 
the  better  plan  will  be  either  to  go  a  distance 
to  a  higher  elevation,  where  a  common  well  may 
succeed  in  finding  water,  and  then  convey  it  to 
the  steading,  by  means  of  earthenware,  iron  or 
lead  pipe  ;  or  to  descend  to  a  lower  site  and 
throw  tlie  water  up  to  tlie  steading  by  means  of 
a  water  ram,  (Hi.)  Either  of  these  plans  may 
be  less  expensive,  or  more  practicable,  than 
boring  through  a  hard  rock  to  a  i;reat  depth. 
The  well  in  Uainborough  Castle,  in  Northumber- 
land, was  sunk  upwards  of  100  feet  through 
trap  to  the  sandstone  below  ;  and  at  Dundee,  a 
bore  was  made  through  trap,  300  feet,  to  the 
inferior  sandstone  below,  by  means  of  its  steam- 
engine,  to  obtain  water  for  a  spinning-mill. 

5522.  In  gravel   and  sand,  a   well   may   be 
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sunk   to   a   considerable    depth   before   finding 
water.     Being  desirous  of  a  supply  of  water  to 
three  adjoining  fields  of  dry  turnip  land,  resting 
on  a  deep  bed  of  pure  gravel,  and  which  had  no 
watering  pool,  I  fixed  on  tlie  most  likely  spot  to 
contain  water,  near  the  foot  of  a  rising  ground  of 
diluvial  clay,  in  which  to  dig  a  well,  and  it  hap- 
pened to  be  a  spot  common    to   all  the   fields 
After  persevering  to  the  depth  of  22  feet  without 
success,  at  the  imminent  hazard  of  burying  the 
men   in   the  gravel,  as   a   despairing   efi-ort,  at 
night-fall,  I  caused  a  foot-pick  to  be  thrust  down 
into  the  bottom  of  the  pit  as  far  as  the  handle, 
and  on  withdrawing  the  instrument  water  was 
seen  to  follow  it.  Next  morning  3  feet  more  were 
dug  ;  and, the  waterexcavating  the  gravel  around 
the  bottom  of  the  pit,  rendering  further  digging 
a  dangerous  operation  for  the  men,  the  ring  of 
the  well  was  built  with  stones.     The  water  rose 
no  higher  in  the  well  than  3  feet,  but  the  supply 
was  suflicient  for  the  use  of  three  fields.       On 
finding  water  in  this  case,  in  the  midst  of  rather 
hopeless  symptoms,  I  would  recommend  perse- 
verance to  diggers  of  wells. 

5523.  In  very  unctuous  clay,  such  as  is  found 
in  carse  land,  water  is  difficult  to  be  obtained  by 
digging  to  ordinary  depths  ;  but  as  such  a  coun- 
try IS  usually  situate  near  a  large  river,  or  on 
the  side  of  a  broud  estuary,  by  digging  to  the 
depth  of  the  bed  of  the  river,  some  sand  will 
most  probably  be  found  through  which  the  water 
will  hud  Its  way  to  the  well;  and  though  brackish 
in  the  estuary,  it  will  probably  come  into  the 
well  sweet  enough  for  all  domestic  purposes. 

5524.  Wells  dug  in  stratified  rocks,  such  as 
sandstone,  may  be  supplied  with  water  at  the 
moderate  depth  of  perhaps  six  or  eight  feet;  but 
amongst  regular  strata  as  much  ri.sk  exists  of 
losing  water  as  in  obtaining  it.  To  avoid  disap- 
pointment, it  will  be  necessary  to  puddle  the 
seams  of  the  rock  on  that  side  of  the  well  in 
which  It  dips  downwards. 

5525.  The  substance  which  most  certainly 
supplies  water  on  being  dug  into  is  diluvial 
Clay,  a  substance  that  forms  the  subsoil  of  the 
greatest  extent  of  the  arable  land  of  this  kingdom. 
Ihis  clay  is  of  itself  impervious  to  water,  but  it  is 
always  intersected  with  small  veins  of  sand  fre- 
quently containing  mica,  and  interspersed  with 
numerous  small  stones,  on  removing  which  water 
IS  found  to  ooze  from  their  sites,  and  collect  in 
any  pit  that  is  formed  in  the  clay  to  receive  it. 
Ihe  depth  to  be  dug  to  secure  a  sufficiency  of 
water  may  not  be  great-perhaps  not  less  than 
eight  feet,  or  more  than  sixteen  feet  ;  but  when 
the  clay  is  homogeneous  and  hard,  and  there  is 
little  appearance  of  water,  digging  to  upwards 
of  40  feet  in  depth  wdl  be  required  to  find  water. 
I  knew  a  remarkable  instance  of  a  well  that  was 
dug  in  such  clay  in  Ireland,  in  which  40  feet 
were  penetrated  before  any  water  was  found; 
but  immediately  beyond  that  depth,  so  large  a 
body  of  pure  water  was  found  in  a  small  vein  of 
sand,  that  the  diggers  escaped  with  difficulty 
out  of  the  well,  leaving  their  tools  behind  A 
toroe-pump  was  obtained  to  clear  the  well  of 


water,  in  order  to  allow  the  ring  to  be  built ;  but 
it  was  unable  to  reduce  the  bulk  of  water,  so 
that  the  ring  remains  unbuilt  to  this  day.  The 
water  always  stands  within  three  feet  of  the  top  of 
the  well,  and  the  clay  is  not  much  afiected  by  it. 

5526.  Suppose,  then,  that  the  well  is  to  be  dug 
in   clay,  containing  small   stones   and   veins    o'f 
sand.     Let  a  circle  of  eight  feet  in  diameter  be 
described  on  the  surface  of  the  ground,  from 
whose  area  let  the  surface-soil  be  removed  to 
be  used  elsewhere  as  compost.     After  throwing 
out  a  depth  of  eight  or  nine  feet  with  the  spade, 
let  a  winch  and   rope   and  bucket  be   set  up  to 
draw  the  earth  out  of  the  well.     While  the  dig- 
ging is   proceeding,  let  a  sufficient   quantity  of 
flat   stones   be   laid   down  near  the  winch,  by 
which   to   let   them   down  to  build  the  ring.     A 
depth  of  sixteen  feet  will  most  probably  suffice; 
but  if  no  water  is  found,  let  the  digging  proceed 
to  the  requisite  depth.     A  ring  of  "three  feet  in 
diameter  will  be  a  large  enough  bore  for  the 
well  :  the  rest  of  the  space  should  be  filled  up 
with  dry  rubble  masonry,  and  drawn   in  at  the 
top   to  two  feet  in  diameter.      Whenever  the 
building  is  finished,  the  water  should  be  removed 
from  the  well  with  buckets  if  the  quantity  is 
small,  and  with  a  pump   if  it   be  large,  to  allow 
the  bottom  to  be  cleared  of  mud  and  stones.     A 
thick  flat  stone,  reaching  from   the  side  of  the 
ring   to   beyond    the    centre,  should    be   firmly 
placed  on  the   ground  at  the  bottom  of  the  well 
for  the  wooden  pump  to  stand  upon, or  for  the  lead 
pipe  to  rest  on.     If  a  wooden  pump  is  used,  a 
large  flat  stone,  having  a  hole  in  it  to  embrace  the 
pump,  should  be  laid  on  a  level  with  the  ground 
upon  the  ring  of  the  well  ;  but  if  a  lead  pipe  is 
preferred,  the  flat  stone  should  be  entire  and  cover 
the  ring,  and  the  clayey  earth  thrown  over  it. 

5527.  The  cost  of  digging  a  well  in  clay,  eight 
feet  m  diameter  and  sixteen  feet  deep,  and 
building  a  ring  three  feet  in  diameter  with 
dry  rubble  masonry,  is  only  L.5,  exclusive  of 
carnage  and  the  cost  of  the  pumps. 

5528.  A  larch  pump  of  from  15  to  20  feet  in 
length  costs  from  L.3  to  L  3,  10s.,  and  a  lead 
one  L.2,  10,  with  Is.  2d.  per  lineal  foot  for  pipe 
of  the  depth  of  the  well.  The  wooden  pump 
will  last  perhaps  twenty  years,  and  the  lead  one 
a  lifetime,  witli  ordinary  care:  and  the  lead  at  all 
times  is  worth  something. 


5529.  It  may  happen  that  a  well  has  to  be 
sunk  in  fine  sand  or  loose  gravel,  when  the  ordi- 
nary mode  of  sinking  and  of  building  the  ring 
will  not  answer.  For  such  a  case,  Mr  James 
Wilson,  Bonhill,  Dumbartonshire,  has  obligingly 
sent  me  the  specifications  and  mode  of  digging 
and  building,  which  he  followed  in  making  a 
well  in  sand  and  gravel.  The  diameter  of  "the 
well  to  be  three  feet  six  inches  inside  of  the 
building,  and  tiie  building,  instead  of  rubble,  to 
be  of  droved  ashler,  each  stone  8  inches  broad 
in  the  bed,  12  inches  deep,  about  212  inches 
long,  in  the  chord  of  the  arc  of  a  circle  on  the 
one  side,  and  17  inches  long  in  a  straight  line, 
on  the  other  side.     The  outside  of  the  stones  to 
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be  formed  neatly  to  a  circle,  and  their  inside  into 
an  octagon.  Beds  to  be  square  ;  ends  properly 
bevelled  and  wrought  correctly  to  a  mould;  each 
course  to  contain  8  stones  of  equal  size  ;  a  ring 
board  to  be  formed  of  willow,  not  to  ta«te  the 
water,  8 J  inches  broad,  1^  or  2  inches  thick,  and 
half  an  inch  larger  than  the  outside  circle  of  the 
stones.  The  ring-board  could  be  made  stronger 
in  two  courses  of  four  pices  of  equal  size.  In 
building  upon  the  ring-board,  the  first  course  of 
stones  to  have  the  centres  of  their  face  raised 
perpendicular  to  the  inside  of  the  ring-board. 
The  centres  of  each  stone  of  the  second  course 
to  be  placed  over  the  joints  of  the  preceding 
course,  and  also  perpendicular  to  the  inside  of 
the  ring-board.  The  inside  face  of  each  stone 
being  a  straight  line,  the  inside  diameter  of  the 
well  being  'i^  feet,  and  the  ring-board  being 
correctly  made,  the  inside  ends  of  each  stone  will 
be  back  1  §  inch  from  the  centre  of  the  face  of 
each  stone  in  the  course  immediately  above  it, 
and  so  on  with  every  course.  A  small  stick  made 
as  a  guage  at  one  end,  of  1§  inch  length,  will  be 
found  handy  for  setting  the  stones.  The  outside 
circle  must  be  most  carefully  made.  The  upper 
course  to  form  a  square  instead  of  an  octagon  for 
the  covers  to  rest  on,  and  to  slope  to  one  side,  to 
carry  the  water  off  the  top  of  the  well.  The 
covers  to  be  droved,  and  in  three  pieces,  one  of 
which  to  cover  the  building  on  one  side  and  half 
of  the  well,  and  to  be  half-checked  where  the 
other  two  stones  meet  it  in  the  middle,  and  they 
are  to  be  half-checked  into  it,  also  half-checked 
into  each  other  where  they  meet  in  the  middle, 
and  to  co\er  the  other  side  of  the  building.  One 
of  the  stones  covering  a  portion  of  the  well  to 
have  an  iron  ring  in  it,  by  which  to  lift  it 
freely  out  of  the  checks  of  the  other  two  stones. 
The  joints  of  the  covers  to  be  filled  with  putty 
well  mi.xed  with  white  lead,  to  prevent  water 
from  the  surface  getting  into  the  well. 

5.530.  The  method  of  sinking  the  well  is  thus 
described  by  Mr  Wilson  : — "  I  had  the  stones 
dressed,  droved  to  a  mould  as  specified,  and  all 
ready  before  breakini,'  ground,  when  I  made  a 
rod  two  indies  longer  than  the  extreme  diameter 
of  the  ring-board  ;  d.'soribed  the  circle  on  the 
surface  with  it,  and  gave  it  to  the  labourer  as  a 
guage,  that  he  might  not  take  out  any  more 
sand  and  gravel  than  was  necessary  to  let  the 
ring- board  in  with  ease.  I  had  about  five  feet 
of  gravel,  which  1  should  always  like  to  go 
through  before  laying  in  the  ring-board.  There 
were  then  two  feet  of  fine  sand,  when  water 
appeared  by  taking  a  shovelful  out  of  the  centre. 
1  then  ordered  the  ring-board  to  be  put  in  and 
levelled,  and  built  upon  to  the  top  of  seven 
courses,  filling  up  as  it  was  built  the  back  of 
each  course  with  fine  sand,  loosely  put  in  with 
a  shovel,  to  steady  the  building  when  sinking. 
I  then  commenced  taking  gravel  out  of  the 
centre  with  a  short  shovel,  and  a  bucket  with  a 
rope  attached  to  it  to  be  drawn  up  with  a  winch 
»Dd  handle.  In  about  three  hours  of  an  after- 
noon there  was  about  a  foot  of  water.  Next 
day  I  commenced  taking  out  a  barrowful  of 
sand,  and  two  or  three  bucketfuls  of  water  alter- 
nately, till  in  other  three  hours  I  had  got  down 


altogether  about  eleven  feet  six  inches,  when  the 
water  flowed  in  so  much  I  could  not  proceed 
further,  and  it  rose  to  its  level  of  three  feet 
eight  inches.  The  bnildiug  went  down  steadily, 
and  did  not  seem  to  be  an  eighth  of  an  inch  off 
the  level  at  which  it  was  first  set.  Other  four 
courses  were  then  built,  and  the  covers  put  on, 
and  the  pump-frame  erected  several  feet  from 
the  side  of  the  well,  where  an  inclined  plane  and 
gutter  had  been  formed  to  carry  off  tlie  water. 
The  pump  I  use  is  a  copper  chamber,  four  inches 
in  diameter,  with  brass  boxes,  and  a  two-inch 
lead  pipe  attached  to  the  chamber,  and  laid  into 
the  well  through  the  side  of  the  building  about 
two  feet  below  the  surface."  This  may  be 
regarded  as  an  expensive  method  of  forming  a 
well,  and  it  is  so;  but  it  is  clear  that,  unless  the 
ring  is  made  of  stones  well  connected  together, 
the  building  would  not  sink  without  di.*lucation; 
and  it  is  nut  possible  to  dig  sand  out  of  a  well 
of  considerable  depth  and  build  its  ring,  by 
means  less  expensive  than  this.  It  will  be  seen 
that  the  truer  the  circle  and  better  the  workman- 
ship of  the  outside  of  the  ring,  the  building  will 
subside  the  better  without  risk  of  having  the 
stones  displaced  by  rubbing  against  the  sand  and 
gravel.  This  method  of  sinking  permits  the  well 
being  made  deeper,  if  required,  at  any  future 
period;  and  this  method  of  building  renders  the 
well  accessible  at  all  times  for  repairs,  by  afford- 
ing steps  in  the  angles  of  the  octagon,  for 
plumbers  and  others,  as  the  means  of  descending 
and  ascending  the  well  with  ease. 

5531.  Rain-water  for  domestic  purposes  is  col- 
lected in  cisterns.  The  form  of  a  niin-tcater  cis- 
tern, represented  by  fig.  441,  I  have  found 
useful  fur  allowing  the  undisturbed  deposition 
of  impurities,  and  at  the  same  time  the  quick 
flowing  off  of  the  purer  water,  without  disturbing 
the  deposition.  Let  a  6  c  6  be  a  cistern  of  stone 
or  wood,  placed  at  a  convenient  spot  of  the  stead- 
ing or  farm-house,  for  the  reception  of  rain-water. 
I  have  found  that  such  a  cistern,  of  the  capacity 
of  12  cubic  feet,  holds  a  suflicient  quantity  of 
rain-water  for  the  domestic  purposes  of  an  ordi- 
nary family.  A  cistern  of  2  feet  square  at  the 
base,  and  3  feet  in  height,  will  just  contain  that 
quantity  ;  but,  as  the  size  of  an  ordinary  wash- 
tub  is  2  feet  in  diameter,  the  space  between  d  and 
d  must  be  made  2  feet  6  inches  at  least,  and  the 
height  of  the  cistern  /<  would  be  2  feet  ;  but  if 
more  water  is  required  than  12  cubic  feet,  then 
the  height  should  be  3  feet,  which  gives  a  capa- 
city to  the  cistern  of  18  cubic  feet.  Suppose  the 
cistern  represented  in  the  figure  to  contain  18 
cubic  feet,  then  the  area  of  a  will  be  24  feet 
square,  and  6  3  feet  in  height,  supported  on  two 
upright  stones  d  d  of  the  breadth  of  the  cistern, 
and  2  feet  high.  The  cistern  may  either  be 
made  of  a  block  of  freestone  hewn  out  to  the 
dimensions,  or  of  flags,  of  which  the  sides  are  let 
into  grooves  in  the  bottom  and  into  each  other, 
and  imbedded  in  white-lead,  and  fastened  to- 
gether with  iron  clamps,  having  a  stone  movable 
cover  c.  Or  it  may  be  formed  of  a  box  of  wood, 
securely  fastened  at  the  corners  to  be  water- 
tight, with  a  cover  of  wood,  and  resting  on 
the  stone   supports   d   d.      Stone,  being   more 
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durable,  is  of  course  preferable  to  wood  for 

a    cistern   that    stands    out   in    the    ©pen   air. 

Fig.  441. 


A   HAIN-\VAI');H    C.STEI'.N. 

A  hollow  copper  cylinder  g  is  fastened  perpen- 
dicularly into  the  bottom  a,  having  its  lower 
end  projecting  1  inch  below,  and  its  upper  3 
inches  above,  the  respective  surfaces  of  the  bot- 
tom. The  upper  end  of  the  copper  cylinder  is 
formed  to  receive  a  ground  truncated  cone  of 
copper  /i,  called  a  plug  or  stopper,  which  is  moved 
up  and  down  with  a  lever  A;,  by  means  of  the 
copper  rod  i.  The  plug  h  must  be  made 
water-tight  with  grease,  the  rod  of  which  passes 
through  a  hole  in  the  cover,  to  be  connected  with 
the  lever  A;,  whose  support  or  fulcrum  is  fixed  on 
the  cover.  These  parts  are  all  made  of  copper, 
to  withstand  rusting  from  the  water,  with  the 
exception  of  the  lever,  which  may  be  of  iron 
painted.  The  rain-water  is  supplied  to  the  cis- 
tern by  the  pipe  e,  which  descends  from  the  rain- 
water conductor,  and  is  let  through  a  hole  in  the 
cover.  The  water  is  represented  standing  as 
high  as  I ;  but  in  case  it  should  rise  to  overflow, 
it  can  pass  off  by  the  lead  waste-pipe  /,  which  is 
secured  and  movable  at  pleasure  in  a  ground- 
washer  n,  whose  upper  end  is  made  flush  with 
the  upper  surface  of  the  bottom  a.  After  the 
water  has  entered  the  cistern,  it  gets  leave  to 
settle  its  sediment,  which  it  may  do  to  the 
height  of  the  upper  end  of  g.  The  sediment  is 
represented  by  m,  and  when  it  accumulates  to  k, 
the  cover  c  should  be  taken  off,  and  the  waste- 
pipe  /  removed,  and  the  cistern  cleaned  com- 


pletely out  by  the  washer  n.  The  waste  water 
runs  away  through  the  air-trap  o,  and  along  the 
drain  p.  It  is  more  convenient  to  have  two 
small  than  one  large  cistern,  as,  while  tlie  water 
is  rising  in  the  one,  that  in  the  other  gets  leave 
to  settle.  The  cost  of  such  a  cistern,  with  droved 
stones,  and  to  contain  18  cubic  feet,  with  the 
proper  mountings,  may  be  about  L.5.  1  think  it 
right  to  say,  in  commendation  of  this  form  of 
water-cistern,  that  in  no  case  have  I  known  the 
water  about  the  plug  to  be  frozen,  in  consequence, 
perhaps,  of  the  non-conducting  power  of  the  mud 
in  the  bottom  of  the  cistern.  The  rod  i  has  some- 
times become  fast  to  the  ice  on  the  top  of  the  water 
at  I,  but  a  little  boiling  water  poured  down  by  the 
side  of  the  rod  through  the  hole  in  the  cover,  by 
means  of  a  funnel,  soon  freed  it  from  restraint. 

5532.  Water  for  domestic  purposes  is  known 
as  hard  or  soft.  Most  water  from  springs  is  hard, 
and  that  in  rivers  soft ;  because,  althougli  most  of 
the  water  of  rivers  is  derived  from  springs,  it  be- 
comes soft  by  long  exposure  to  the  air,  when  it 
deposits  the  materials  that  make  it  hard.  Water 
is  liard  when  it  holds  in  solution  certain  salts, 
particularly  sulphate  of  lime,  (gypsum,)  and  the 
carbonate  of  lime,  even  in  very  small  quantities. 
Water  can  dissolve  555  part  of  its  weight  of  gyp- 
sum ;  but,  according  to  Dr  Dalton,  to'oo  P^i't  is 
sufficient  to  render  it  hard  ;  and  Mr  Cavendish 
says,  that  1200  grains  of  water  containing  car- 
bonic acid  will  hold  in  solution  1  grain  of  lime- 
stone. Limestone  is  insoluble  in  pure  water  ; 
but  water  containing  carbonic  acid  in  solution 
can  dissolve  it.  Water  is  said  to  be  hard  when  it 
will  not  dissolve  but  decompose  soap.  Soft  water, 
on  the  other  hand,  does  not  decompose,  but  com- 
bines easily  with  soap  and  dissolves  it.  Hard 
water  is  not  so  fit  as  soft  for  many  culinary  pur- 
poses, such  as  making  tea  and  boiling  vegetables. 
It  is  therefore  of  importance  for  you  to  know 
when  water  is  in  a  hard  or  soft  state.  By  plac- 
ing a  few  thin  slices  of  white  soap  in  a  clean 
tumbler  of  the  water  to  be  examined,  its  hard- 
vefs  will  be  indicated  by  white  Aakes  or  curdy 
particles  around  the  soap,  the  effect  of  decom- 
position, the  acids  of  the  salts  in  the  water  com- 
bining with  the  alkali  of  the.  soap  and  leaving 
the  fatty  matter. 

5533.  "  To  discover  whether  the  hardness  be 
owing  to  the  presence  of  limestone  or  gypsum, 
the  following  chemical  tests,"  says  Mr  Reid, 
'"may  be  applied  :  A  solution  of  the  nitrate  of 
barytes  will  produce  a  white  precipitate  with 
water  containing  either  gypsum  or  lime-stone  ; 
if  limestone  have  been  present  in  the  water, 
the  precipitate  will  be  dissolved,  and  the 
liquid  rendered  clear  on  adding  a  few  drops  of 
pure  nitric  acid  ;  if  the  presence  of  gypsum 
caused  the  precipitate,  this  will  not  be  dissolved 
by  the  nitric  acid.  A  solution  of  the  sugar  of  lead 
may  be  used  in  the  same  way,  but  the  nitrate  of 
barytes  is  preferred."  * 

5534.  As  to  a  practical  remedy  for  hard  water, 
boiling  will  remove  the  lime.     The  carbonic  acid 
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in  excess  in  the  water  is  converted  into  the 
g^aseoiis  form,  and  the  carbonate  of  lime  tlien  be- 
coming insoluble,  falls  to  the  bottom  of  the  vessel. 
Hence  the  incrustation  of  tea-kettles.  If  the 
hardness  is  caused  by  irypsum,  a  little  pearl-ish 
or  soda  (carbonate  of  potash  or  carbonate  of 
sod.T)  will  remove  it,  and  the  lime  of  the  water 
will  also  be  precipitated  with  the  carbonic  acid 
of  the  pearl  ash  or  soda. 

55.35.  Water  as  a  bevera^/e  would  be  insipid, 
and  even  nauseous,  without  the  gaseous  and  saline 
matters  usually  found  in  it.  They  give  a  natural 
Eeasoiiing  and  a  sparkling  appearance  to  it  ; 
thereby  rendering  it  !iot  only  agreeable  to  the 
taste,  but  more  wholesome  to  the  stomach.  Every 
one  knows  the  mawkish  taste  which  boiled  water 
has  when  drunk  alone. 

5.t36.  As  I  am  on  the  subject  of  water,  a  few 
words  may  here  be  said  on  the  making  of  home- 
ponds.  When  a  small  stream  passes  the  stead- 
ing, it  is  easy  to  make  a  pond  serve  the  purpose 
of  horses  drinking  and  washing  in  it,  and  the 
water  in  such  a  pond  will  always  be  pure  and 
clean.  But  it  may  liappen,  for  the  sake  of  con- 
venience, when  there  is  no  stream,  that  a  pond 
should  be  dug  in  clay,  in  which  case  the  water 
in  it  will  always  be  dirty  and  offensive,  unless 
means  are  used  to  bring  water  by  a  pipe  from  a 
distance.  If  the  subsoil  is  gravelly,  the  water 
will  with  diflBculty  be  retained  nn  it,  on  which 
account  the  bottom  should  be  puddled  with  clay. 
Puddling  is  a  very  simple  process,  and  may  be 
performed  in  this  maniier.  Let  a  quantity  of 
tenacious  clay  be  beaten  smooth  with  a  wooden 
rammer,  mixing  with  it  about  one-fourth  part  of 
its  bulk  of  slaked  lime,  which  has  the  effect  of 
deterring  worms  making  holes  in  it.  After  the 
mass  has  lain  for  sonic  time  souring,  let  large 
balls  of  it  be  formed  and  thrown  forcibly  on 
the  bottom  of  the  pond,  made  dry  fcr  the  pur- 
pose, and  beaten  down  with  a  rammer  or 
tramped  with  men's  feet,  until  a  coating  6  or 
7  inches  in  thickness  is  formed,  or  more,  if 
there  is  plenty  of  clay.  Then  let  a  quantity  of 
clean  gravel  be  beaten  with  the  rammer  into  the 
upper  surface  of  the  clay  before  it  has  had  time 
to  harden.  Shoulil  the  pond  be  large,  and  the 
weather  at  the  time  of  making  it  so  dry  as  to 
harden  tlie  clay  before  its  entire  bottom  can  be 
covered  with  it,  let  the  puddling  and  gravelling 
proceed  together  by  degrees.  Above  the  coating 
of  gravel,  let  a  substantial  causeway  of  stones 
and  .'^and  be  formed  to  resist  the  action  of  the 
horses'  feet,  and  which,  if  properly  protected  at 
the  ends,  and  finished  on  the  open  side  of  the 
pond,  will  withstand  that  action  for  a  long 
time.  I  have  seen  a  pond  recommended  to  be 
made,  into  which  the  horses  enter  at  one  end, 
and  pass  through  it  by  the  other.  This  is  a  con- 
venient shape  of  pond,  in  as  far  as  it  admits  of 
the  uninterrupted  passage  of  the  horses  thromih 
it.  But  it  is  liable  to  serious  objections.  Be- 
ing contracted  laterally,  the  pair  of  horses  whicli 
first  descend  to  drink  will  occupy  the  greatest 
proportion  of  its  whule  breadth,  and  while  in  that 
position,  the  succeeding  pair  must  drink  the 
muddy  water  at  their  heels  ;  and,  as  the  con- 


tracted form  precludes  easy  tnrning  in  the  deepest 
part  of  the  water,  none  of  the  rest  of  the  horses 
can  be  permitted  to  drink  at  the  opposite  or 
open  end  of  the  pond.  A  much  better  furm  of 
pond,  I  conceive,  is  with  an  open  side,  having 
the  opposite  side  fenced,  and  the  water  supplied 
clean  at  the  npper  end,  and  made  to  flow  imme- 
diately away  by  the  lower.  At  such  a  pond  a 
number  of  horses  can  stand  in  a  row  to  drink  ai 
the  same  time,  and  easily  pass  each  other  in  the 
act  of  washing  the  legs  after  drinking.  As  to 
the  depth,  no  horse-por.d  should  ever  exceed  the 
height  of  the  horses'  knees.  The  water  should 
on  no  account  reach  their  bellies  ;  for  although 
I  am  quite  aware  of  ploughmen  being  desirous  to 
wade  their  horses  deep,  an<l  of  even  wishing  to 
see  their  sides  laved  with  water,  to  save  them- 
selves some  trouble  in  cleaning,  that  is  no  reason 
why  you  should  run  tlie  risk  of  endangering  the 
health  of  your  horses  by  making  the  pond  deeper 
than  the  knee.  (1417.) 


ON  COTTAGES  FOR  FARM-SERVANTS. 

5.5.37.  It  is  as  necessary  to  obtain  good 
acconunoflation  on  tlie  farm  for  tlie  farm- 
servants — the  nnnibers  and  duties  of  whom 
I  have  already  enumerated  from  (55)  to 
(69) — a-s  f;»r  the  fanner  hiiiiself  and  his 
stock.  Until  a  few  years  since,  however, 
the  dwellings  of  farm-labourers  did  not 
receive  that  attention,  from  either  land- 
lonl  or  tenant,  to  render  them  comfort- 
aide  as  they  ought  to  have  had ;  not,  I 
lielieve,  from  any  disregard  towanls  the 
welfare  of  that  useful  and  indii^pensable 
cla.ss  of  servants,  but  cbit.l^'  because  they 
themselves  made  no  formal  complaint  of 
the  state  of  the  accommodation  afforded 
them,  and  seemed  contented  with  such 
liou.?es  as  they  got.  provided  they  obtained 
a  situatidn  under  a  good  master,  and  on  a 
good  farm.  The  general  character  of  the 
hinds"  houses  .some  vears  ago  may  be 
learned  fntm  the.se  remarks  by  Dr  Gilly, 
Vicar  of  Xorham,  in  Northumberland : 
"  The  general  character  of  tlie  best  of  the 
old-fashioned  hinds'  cottages  in  the  neigh- 
bourhood is  bad  at  the  best.  They  have 
to  bring  everything  with  them— parti- 
tions, window-frames,  fixtures  of  all  kind.s, 
grates,  and  a  substitute  for  ceiling  ;  for 
they  are,  as  I  have  already  called  them, 
mere  sheds.  Thev  have  no  byre  for  their 
cows,  no  sties  for  their  pigs,  no  pumjig  or 
well.s,  nothing  to  promote  cleanliness  or 
comfort.  The  average  size  of  these  sheds 
is  about  24  feet  by  16.  They  are  dark 
and  unwholesome,  The  windows  do  not 
open,  and  many  of  them  are  not  larger 
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than  20  inches  by  16.  Into  this  space 
within  the  shed  are  crowded  8,  10,  and 
even  12  persons.  How  they  lie  down  to 
rest,  how  they  sleep,  how  they  can  pre- 
serve common  decency,  how  unutterable 
horrors  are  avoided,  is  beyond  all  concep- 
tion. The  case  is  aggravated  when  there 
is  a  young  woman  to  be  lodged  in  this 
confined  space,  who  is  not  a  member  of 
the  family,  but  is  hired  to  do  the  field- 
work,  for  which  every  hind  is  bound  to 
provide  a  female.  It  shocks  every  feeling 
of  propriety  to  think  that,  in  a  room,  and 
within  such  a  space  as  I  have  been  de- 
scribing, civilised  beings  should  be  herding 
together,  without  a  decent  separation  of 
age  and  sex.  So  long  as  the  agricultural 
system  in  this  district  requires  the  hind  to 
find  room  for  a  fellow-servant  of  the  other 
sfix  in  his  cabin,  the  least  that  morality 
and  decency  can  demand  is,  that  he  should 
have  a  second  apartment,  where  the  un- 
married female,  and  those  of  a  tender  age, 
should  sleep  apart  from  him  and  his  wife.'* 
I  have  seen  many  houses  of  this  descrip- 
tion upon  farms,  but  now  they  are  becom- 
ing fewer  every  year.  Whenever  a  lease 
is  renewed,  if  the  cottages  are  in  a  bad 
state  of  repair,  they  are  amended  both  by 
repairs  on  the  out.~^ide,  and  better  accom- 
modation within  ;  and  when  so  bad  as  not 
fit  to  be  repaired,  they  are  pulled  down,  and 
others  of  a  greatly  amended  form  and  ap- 
pearance are  built  instead.  This  is  now 
the  rule  under  adoption  by  landowners 
generally,  and  the  contrary  conduct  is 
happily  the  exception. 

5538.  But  in  the  case  of  some  proprie- 
tors, the  desire  for  building  very  fine  large 
cottages  is  manifesting  itself;  and  such  a 
spirit  ought  to  be  deprecated  as  well  as 
tlie  very  opposite  extreme  which  Dr  Gilly 
condemns.  A  larger  house  than  a  liindcau 
well  furnish  is  a  burden  to  him ;  and 
whatever  i^art  he  cannot  furnish,  becomes 
a  dirty  lumber  room,  or  is  let  to  some 
stranger  in  the  capacity  of  a  boarder — a 
very  objectionable  ciass  of  persons  on  any 
farm.  A  house  that  will  just  accommo- 
date the  number  of  persons  of  his  house- 
hold is  what  the  hind  wants ;  and  the  ob- 
ject can  only  be  attained  bv  buildinir 
cottages  of  difterent  sizes.  The  usual 
practice,  when  building  cottages  for  farm- 


servants,  is  to  adopt  a  uniform  plan,  npou 
which  all  are  built.  The  practice  is  not 
founded  on  sound  pirinciple,  nor  even  on 
expediency  ;  because  it  implies  that  fami- 
lies consisting  of  very  difl'erent  numbers 
should,  nevertheless,  be  accommodated 
within  siujilar  spaces.  Insteail,  there- 
fore, of  a  family  accommodating  itself  to 
the  size  of  the  cottage,  the  cottage  ought 
to  be  adapted  to  the  size  of  the  family ; 
and  there  is  no  way  of  fixing  the  propor- 
tions between  the  cottages  and  their  in- 
mates but  by  building  them  with  different 
extents  of  accommodation,  for  families  of 
diflerent  numbers.  This  is  the  only  ra- 
tional course  to  pursue  ;  and  in  pursuance 
of  it,  it  is  as  easy  to  build  a  given  number 
of  cottages  on  difterent  plans,  as  on  the 
same  plan.  Following  out  this  principle, 
I  shall  give  a  number  of  plans,  suited  to 
families  of  different  sizes,  taken  from  prac- 
tical examples,  but  modified,  in  some  in- 
stances, to  suit  my  own  notions  of  the 
conveniences,  comforts,  and  means  of 
cleanliness  which  such  dwellings  should 
possess. 

5530.  Objections  have  been  made  to 
accommodating  a  family  in  one  room  ;  but 
the  force  of  the  objections  entirely  depends 
upon  the  number  of  the  family.  In  s(.me 
parts  of  the  country  the  hind's  family  may 
consist  of  himself  and  wife  only,  in  which 
case  a  single  room  and  a  single  bed  will 
suffice  fur  their  accommodation.  In  other 
parts  the  hind  is  obliged  to  have  a  female 
to  work  in  the  fields  as  a  field-worker, 
when  a  bed  must  be  procured  for  her.  In 
this  case,  at  least  two  beds  are  required  in 
the  h(mse ;  and  even  these  may  be  accom- 
modated in  one  room.       Fig.  442  shows 

Ficr.  44-:. 


PLAN  OF  A  SMALL  HIND  S  HOL'SE  OF  ONE  ROOM. 
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the  manner  of  accommodating  two  beds  in 
one  room  :  a  is  the  door  of  entrance  ;  b  the 
porch  ;  c  the  door  into  tlie  room  d;  c  is  the 
fire-place  ;  /  the  window  of  tlie  room  ;  ff 
the  plate-rack  for  liolding  the  crockery, 
&c. ;  A  the  dresser;  z  and  k  are  the  two 
beds,  i  entering  from  the  room  d,  and  k 
from  the  small  room  w,  provided  with  a 
window,  which  is  divided  by  a  partition 
between  this  room  and  the  store-room  I, 
which  is  entered  from  the  porch  by  the 
door  m.  The  apartment  n  has  a  door 
hinged  on  the  corner  of  the  bed  k^  if  a 
box-bed,  and  on  the  wall  if  not  so.  If 
the  beds  are  box-beds,  which  is  the  most 
common  form,  the  inmates  at  night  will 
be  sufficiently  separated,  the  married 
couple  entering  the  bed  i  from  the  apart- 
ment 6?,  and  the  field- worker  i-  from  the 
small  chamber  n.  Should  the  beds  be  of 
the  tent-bed  form,  with  curtains,  farther 
separation  might  be  effected  by  a  wooden 
partition  between  the  two  beds,  and  at 
the  ends  of  k  next  /  and  </,  and  at  the  back 
of  i  next  l.  Such  a  cottage  measures  22 
feet  in  length,  and  15  in  breadth — giving 
the  floor  of  d  a  space  of  J. 5  feet  by  11^, 
which  is  enough  for  three  adult  persons. 

5540.  Even   three   beds  might  be  ac- 
commodated  in    one  room,   as   shown    in 
fig.  443,  whei'e  a  is  the  entrance  door ;  b  the 
Fig.  443. 
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porch;  c  the  door  of  the  apartment  d ;  c 
the  fire-place  ;  /  the  window  of  the  room ; 
g  the  plate-rack  ;  h  the  dresser ;  i  in  n  are 
tliree  beds,  so  arranged  that  in  entei's  from 
the  room  rf,  i  from  the  small  closet  entered 
by  the  door  ^,  and  having  the  window  k 
divided  between  it  and  the  store-room  o, 
which  is  entered  by  the  passage/),  where  is 
a  door,  and  has  a  bed  in  it,  n.  Box-beds 
would  make  a  complete  separation  of  their 
occupants  by  being  so  arranged.     Tent- 


beds  would  require  wooden  partitions  to 
separate  m  from  n ;  and  i  would  require  one 
along  the  back  next  jt?,  and  at  the  end 
next  0.  If  this  cottage  were  of  the  same 
size  as  fig.  442,  the  room  d  would  be 
equally  large;  but  that  the  lobby  o  is 
taken  oft'  it,  to  make  up  for  which  the 
size  should  be  25  feet  in  length,  and  15  in 
breadth. 

5541.  Box-beds  are  objected  to  by 
medical  men,  as  they  are  too  confined  and 
inconvenient  in  form  when  any  of  the 
family  are  sick.  Modifications  in  their 
form  may  be  eflTected  chiefly  oy  havinjf 
the  back  and  ends  to  open  on  hinges,  and 
the  top  made  movable,  to  promote  ven- 
tilation, as  well  as  to  allow  freer  access  ti 
the  patient.  Curtains  suspended  frori 
movable  rods,  made  to  draw  forward  iu 
front,  instead  of  sliding  panels,  have  been 
recommendeil,  to  screen  the  person  dress- 
ing and  undressing,  when  the  beds  do  not 
occupy  separate  apartments;  but  were  the 
beds  arranged  in  the  manner  represented 
in  figs.  442  and  44.3,  such  a  contrivance 
with  the  curtains  would  not  be  required. 
It  is  (juestionable,  however,  that  box-beds 
will  be  voluntarily  relinquished  by  farm 
servants,  and  certainly  not  so  until  every 
cottage  is  acconmiodated  with  fixed  beds; 
and  if  these  have  the  alcove  form,  which 
most  fixed  beds  have,  they  are  equally 
inconvenient  for  a  sick  patient  as  the  box- 
bed  itself. 

5542.  But  it  must  be  owned  that,  where 
more  than  one  bed  is  required  in  a  hind's 
house,  a  separate  room  for  it  is  better  than 
any  arrangement  that  can  be  made  wit'ft 
the  beds  within  one  room,  and  the  feelinir 
01  security  and  separation  is  more  satis- 
factory in  the  second  apartment.     Fig.  441 

Fii,'.  444. 
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gives  tlie  ground-plan  of  sucli  a  cot- 
tage, where  a  is  tlie  entrance  porcli  3  feet 
3  inches  by  4  feet  9  inclies ;  b  the  apart- 
ment 15  feet  by  14,  with  a  window;  c 
the  bedroom  10  feet  square,  with  a  win- 
dow ;  d  a  light  pantry,  4  feet  9  inches  by 
6  feet  6  inches  ;  e  e  are  fire-places,  4^ 
feet  by  3|  feet;  and/  a  wall-press  3  feet 
wide.  One  bed  can  stand  against  the 
back  wall  of  h  for  the  hind  and  his  wife,  and 
another  if  required  for  two  children  ;  and 
one  bed  might  be  put  into  the  room  c,  for 
the  field-worker,  and  another  for  two  chil- 
dren if  required.  Thus  tiiree  adult  persons 
can  well  be  accommodated  in  such  a 
house,  along  with  four  children  if  required. 

5543.  In  such  a  house  as  fig.  444  tent- 
beds  and  curtains  would  look  neat  and  be 
appropriate.  Iron  bedsteads  are  now  quite 
common,  and,  for  convenience  of  putting 
up,  and  taking  down,  and  avoiding  frac- 
ture, they  are  much  better  adapted  for 
hinds  than  wooden  ones.  They  also  pos- 
sess the  advantage  of  giving  no  shelter  to 
bugs.  The  curtains  of  beds  to  be  used  in 
such  houses  ought  to  be  made  of  wool  to 
resist  fire,  and  not  of  cotton,  which  would, 
in  the  circumstances,  only  be  a  little  less 
dangerous  than  a  covering  of  tinder. 

5544.  Instead  of  having  the  sleeping 
apartments  upon  the  ground-floor,  they 
may  be  placed  in  a  story  above.  Fig. 
445  shows  such  an  arrangement,  in  which 

Fig.  44.5. 


PLAN  OF  hinds'  HOUSES  HAVING  BED-ROOMS  IN 
A  SECOND   STORBY. 

a  is  the  entrance  porch  of  a  small  house ; 
h  the  staircase  leading  to  the  upper  story; 
c  the  room,  entering  from  the  porch  a, 
having  a  window,  a  fireplace  and  wall- 
press,  and  entering  to  a  back-kitchen  J, 
vol..  K 


having  a  window,  a  boiler,  and  a  back 
door.  This  apartment  is  useful  for  wash- 
ing clothes  in,  and  doing  such  things  as 
to  leave  the  sitting-room  c  always  clean 
and  comfortable.  One  large  or  two  small 
beilrooms  are  placed  over  the  sitting- 
room  c. 

5545.  A  larger  house  has  an  entrance 
porch  «,  which  is  also  the  staircase  for  the 
upper  story  ;  g  is  the  sitting-room  enter- 
ing from  the  porch,  and  having  two  win- 
dows, a  fireplace,  a  pantry  k,  and  enter- 
ing to  the  back-kitchen  A,  which  has  a 
window,  boiler,  and  back-door,  and  enters 
to  a  light  closet  i.  The  light  closet  / 
enters  from  the  porch  e.  Two  large  or 
three  small  bedrooms  are  placed  over  the 
apartments  g  and  A,  and  the  closets  % 
and  k. 

5546.  Hinds'  houses  are  most  commonly 
built  in  long  rows,  and  when  several  are 
required  for  a  large  farm,  they  frequently 
assume  the  form  of  three  sides  of  a  square. 
When  outhouses  are  aflfurded,  which  ought 
always  to  be,  much  inconvenience  is  ex- 
perienced by  the  inhabitants  living  in  long 
rows  of  houses,  in  going  to  and  from  them. 
This  row-form  originated,  no  doubt,  because 
of  a  larger  number  of  houses  being  erected 
at  thesame  expense,  than  in  any  otherform, 
and  econcmiy  of  the  ground  taken  up  by 
them  had  also  entered  into  the  calculation. 
For  comfort  and  convenience  combined,  no 
form  is  equal  to  the  double  house,  having 
entrances  at  different  parts,  and  the  fire- 
places in  the  centre  of  the  building.  Fi^. 
446  represents  the  elevation  of  the  houses 

Fig.  44G. 


ELEVATION  OF  DOUBLE  HINDS'  HOUSES. 


whose  ground-plans  are  given  in  ficr.  445 
and  although  here  represented  in  a  more 
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ornamental  style  than  hinds'  houses  need 
be,  the  construction  combines  ornament 
with  use  ;  and  now  that  tiie  duty  is  taken 
off  building  bricks,  the  upper  story, 
tlie  rooms  of  which  partly  occupy  the 
roof,  might  be  made  to  have  a  light  and 
elegant  appearance,  and  yet  not  be  ex- 
pensive, if  built  with  brick.  Pairs  of 
cottages,  of  whatever  construction,  should 
not  be  built  so  close  together  as  to  give 
force  to  a  current  of  air  between  them. 

5547.  A  second  sitting-room  in  a  hind's 
house  is  an  unnecessary  appendage  to  it ; 
it  will  never  be  used  as  such.  When  in 
the  second  story  it  will  be  converted  into 
a  slee])ing-room  ;  and  when  on  the  ground- 
floor,  into  a  meal  or  potato  store,  beside 
the  beds  that  may  be  put  into  it.  The  fire 
•will  never  be  kindled  in  it,  and  it  will  be- 
come damp  and  cold.  It  is  only  when  the 
labourer  is  a  fixed  resident,  holding 
directly  under  the  landlord,  that  he  will 
furnish  his  second  room  in  the  ground- 
floor  comfortably,  and  warm  it  by  occa- 
sional fires. 

5548.  Single  cottages  with  a  ground- 
plan  such  as  figs.  442  and  443  would  cost 
about  £53,  thus  : — 

82  cubic  yards  of  building 
151  square  feet  of  hewn  stone     . 
Roofing  and  slating    . 
Joiner-work  and  furnishings 

£53    0    0 

If  sncb  cottages  are  made  double,  tbcy 
might  be  erected  for  £100.  Such  a  cot- 
tage as  fig.  444  would  cost  about  £G'3, 
and  in  the  double  form  perhaps  £'120. 
Figs.  445  and  446  are  in  too  ornamental 
a  style  for  farms  ;  but  in  a  plain  style  and 
with  the  accommodation  afforded  by  them, 
they  could  not  be  built  under  a  consider- 
able sum  more  than  I  have  mentioned."' 

5549.  I  do  not  approve  of  ash-pits, 
privies,  and  pig-sties  being  placed  near 
dwelling-houses.  It  is  highly  proper  that 
these  acconmiodations  should  be  i)rovided 
for  the  people,  but  certainly  not  close  to 
their  dwellings.  The  trouble  of  walking 
a  few  yards  to  those  places  is  well  com- 
pensated in  avoiding  the  nuisance  that 
would    be   experienced    in    the   vicinage. 
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0 
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Fig.  447. 


SECTION  OF  THE  FOUNDATION 
OF  A  hind's  house. 


The  oflBces  to  each  cottage  may  cost  about 
£15. 

5550.  Too  frequently  little  attention  is  paid 
to  tlie  state  of  the  site  in  which  hinds'  houses  are 
built.  They  are  very  commonly  built  along  the 
side  of  tlie  public  road,  open  to  the  gaze  of  ev^ry 
passenger,  and  in  the  way  of  accidents  to  the 
children  ;  and  their  floors  under  the  level  of  the 
curve  of  the  road.  They  ought  to  be  away  from 
a  public  road,  and  their  floors  ought  to  be  ele- 
vated at  least  one  foot  above  the  surface  of  the 
ground.     Fig.  447  gives  a  section  of  the  manner 

in  which  tlie  foun- 
dation of  hinds' 
houses  ought  to  be 
constructed,  where 
a  is  the  pavement 
of  the  fli>or  of  the 
room  resting  upon 
broken  stones  to 
keep  it  dry  ;  6  the 
broad  gravelled 
footpath  along  the 
front  of  the  wall  ; 
c  the  surface  of  the 
ground  on  the  road,  some  inches  below  the  level 
of  the  footpath  ;  and  d  the  drain  to  carry  away 
the  water  that  may  chance  to  fall  upon  the  foot- 
path. A  border  of  earth  may  be  made  along 
the  front  of  the  house,  and  a  fence  of  low  iiedg- 
ing  placed  between  it  and  the  footpath,  which  in 
that  case  would  be  made  where  the  road  c  is. 

5551.  Much  comfort  may  be  promoted  within 
a  cottage  by  a  few  simple  means  kept  in  view  at 
its  erection.  One  of  the  means  is  to  have  tlie 
fireplace  in  the  centre  of  the  house,  and  not  in 
the  gable,  because  the  mason-work  absorbs  much 
of  the  heat  from  the  fire  in  the  latter  position, 
and  dissipates  it  into  the  open  air.  A  double 
cottage  secures  the  advantage  of  a  central  heat 
completely  ;  but  if  the  fire  be  at  the  end  of  » 
long  room,  even  though  it  should  be  in  the  centre 
of  the  house,  the  remainder  of  the  room  will  de- 
rive little  benefit  from  it :  the  fire  should  there- 
fore be  in  a  side  wall.  No  door  opening  into  a 
room  should  be  near  to  or  on  the  same  side  of  the 
apartment  as  the  fireplace.  On  these  conditions 
being  laid  down  to  architects  by  landowners, 
cottages  would  cease  to  be  the  uncomfortable 
dwellings  which  many  are  to  their  occupants.f 

5552.  No  part  of  a  cottage  requires  so  much 
attention  at  its  erection  as  the  cliimney — for  a 
smoky  house  to  a  cottager,  who  has  only  one 
chamber  with  a  fireplace,  is  positive  torture.  The 
subjectof  chimney-building,  I  am  aware,  is  a  diffi- 
cult one,  but  from  what  I  can  observe,  1  think 
chimneys  are  Tnade  too  short  and  too  wide.  A 
wide  chimney  afi"ords  room  for  both  a  descend- 
ing and  ascending  current  of  air,  and  a  short 
chimney  weakens  the  drauf;ht  materially.  A 
long  chimney  with  a  contracted  top  should  there- 
fore be  expected  to  carry  off  the  smoke  freely. 
Tredgold  says  of  the  contracting  of  a  chimney 


•  Transactions  of  the  Ilhjhland  and  Agricultural  Soc'ict>/,  March  1850,  p.  275,  and  Jan.  1848,  p.  202. 
t  Journal  of  Agriculture,  July  1847,  p.  1. 
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near  the  bottom,  "  it  is  like  contracting  the  aper- 
ture of  a  pipe  which  supplies  a  jet."  The  con- 
traction depends  on  the  size  of  the  grate  for  the 
fire  ;  and  this  being  kept  in  view,  Tredgold's  rule 
for  the  contraction  at  the  top  is  the  following :  — 
Let  17  times  the  length  of  the  grate  in  inches  be 
divided  by  the  square  root  of  the  height  of  the 
chimney  in  feet,  and  the  quotient  is  the  area  for 
the  aperture  at  the  top  of  the  chimney  in  inches. 
For  example,  suppose  that  a  grate  is  1.5  inches 
wide,  and  the  chimney  36  feet  high — 17  X  15  = 
255  ;  and  the  square  root  of  36  is  6  ;  therefore 
255  divided  by  6  =  42^  inches  is  the  area  of  the 
top,  and  the  diameter  of  a  circle  of  42^  inches  in 
circumference  is  Sj  inches  for  the  contraction. 

6553.  The  contraction  at  the  top  may  be  made 
in  this  manner  :    Let  fig.  448  represent  the  sec- 


Fig.  448. 


METHOD  OF  CONTRACTING 
THE  TOP  OF  A  CHIMNEY. 


tion  of  a  chimney- 
can,  the  height  of 
which  above  the 
stalk  is  from  a  to 
a  ;  6  is  the  con- 
tracting cone  with- 
in it  made  of  iron, 
the  lower  part  of 
which  is  rounded 
off,  as  at  rf  rf  ;  the 
upper  part  at  c  c 
being  made  angu- 
lar upwards,  with 
the  view  of  facili- 
tating the  passing 
of  the  wind  over  it 
in  an  upward  direc- 
tion. The  chimney- 
top,  if  constructed 
of  this  form  at  first, 
might  answer  as 
well  as  any  can 
put  up  afterwards. 


6554.  In  certain  situations,  and  in  certain 
quarters  of  the  wind,  a  down-drauglit  of  smoke 
is  created  in  the  chimney.  Those  situations  may 
be  in  the  neighbourhood  of  tall  trees,  at  the  base 
of  a  hill,  or  in  the  lee  of  a  large  building,  against 
which,  if  from  one  direction,  and  over  which,  if 
from  another,  the  wind  may  be  reflected  against 
or  bend  in  a  downward  direction  upon  the 
top  of  the  chimney.  The  only  safeguard  against 
Buch  a  contingency  is  the  placing  a  top  upon 
the  chimney-head,  or  upon  the  can  represented 
in  fig.  448;  but  in  the  latter  case  the  iron  cone 
b  should  not  be  angled  upwards  as  at  c,  but  made 
level,  and  it  should 
be  placed  as  much 
lower  down  the  can 
as  to  allow  it  to 
take  in  the  top.  Fig. 
449  represents  such  a 
top  recommended  by 
Tredgold,  where  a  is 
the  part  for  fixing  it 
TOP  OF  A  CHIMNEY  FOR  to  the  Can  or  chimney- 
PREVENTiNG  THE  DOWN-  head  ;  d  the  cover, 
DRAUGHT  OF  SMOKE.       made  circular  or  coni- 


cal, for  preventing  the  down-draught  of  the  air 
from  above  ;  and  c  c  are  the  angular  edges  for 
directing  the  wind  upwards  according  to  their 
angle.  The  top  may  be  made  of  thin  metal  of 
any  kind,  and  painted  black.  Kites'  (of  London) 
diamond  deflecting  chimney-top  has  been  highly 
recommended  by  those  who  know  it.* 

5555.  The  ventilation  of  cottages  I  do  not 
interfere  with,  as  the  door  is  generally  left  much 
open  in  them  during  the  day,  and  were  they 
furnished  with  the  windows  given  in  figs.  78,  79, 
and  80,  which  they  ought  to  be,  (1134,)  the  foul 
air  at  any  time  could  be  easily  got  rid  of.  Back 
doors  are  generally  objectionable  in  cottages  as 
causing  disagreeable  draughts  even  when  they 
are  shut,  and  violent  slamming  of  the  other  doors 
when  they  happen  to  be  opened  in  windy  weather. 

6556.  The  following  are  the  prices  of  building 
materials  for  cottages  in  England — 

Mason  and  plaHer  work  : — 

18-incUstone  Willi,  properly  pointed,  £7  per  rood  superficial. 
Bevel  stone  paving,  .  .     7d  per  foot. 

Bath  stone  for  dressings,  delivered  "J 

from  the  quarry  to  the  builder's  >ls.  4d,  per  cubic  foot. 

yard,         .  .  .  j 

Best  duchess  slating,  with  malleable  ■>  „«  j. 

metal  n.iils,  .  .  1 32s.  per  square  rood. 

Lathing  with  best  deal  laths,  "  ren-  >  ,     , , 

der.  float  and  set,"  .  |  ^^-  *''•  P" ^'!"«''e y"^- 

Kender,  float  and  set,  or  render,  S  ,  , 

float,  and  twice  whiten ,  j  ^^-  P*""  ^l'""'^  ^^^^ 

babl.  Carpenter  and  Joiner  work  : — 

Couples,  9  inches  by  SJ  inches.  \ 

Purloins,  6        ..        4        ..      |  of  sound  dry  elm  at 

Wall-plates        7         ..        2J       ..       I  2s.   per  cubic  foot, 
Flooring  joists  8        ..        2        ..      [  including  the   saw- 
Lintels,  10         . .        4         •  •         i"g- 
Bond  timber,    3        . .       2        . .     J 

-j  of  yellow  deal  at  2s. 

Doorframes,     3        ..        4        ..      l>*''-   P'."-  ™';"^  fo"'' 
(  nu'ludmg  the   saw- 

J  inpr- 

-)  of  white  deal  at  28. 
Bafters,  3         ..        2^       ..       |  4d.   per  cubic  foot, 

Ceiling  joists,    4  l|      ..      (including  the  saw- 

j  iiiff. 
The  landings  and  bedroom  floors  to  be  laid  with  inch  white- 
deal  flooring  boards. 
The  partitions  on  the  landings  to  be  %  inch  white  deal,  braced. 

5558.  Plumber  and  Painter  work  : — 

The  valleys  in  the  roof  to  be  laid  with  fi  lb  lead.  All  exter- 
nal woodwork,  and  all  internal  usuiilly  painted,  to  be  well 
primed  and  b.Tve  tbree  coats  drab.  The  windows  to  be 
glazed  with  leaded  lights,  in  diamonds,  and  each  room 
to  have  a  casement  to  open.f 

5559.  No  cottnge  can  be  kept  dry  at  the  foun- 
dation, even  with  drains,  if  tlie  rain-water  is  not 
carried  off  by  spouts.  It  would  be  expensive 
to  make,  and  troublesome  to  keep  in  repair,  a 
rain-water  cistern  at  every  cottage,  and  it  would 
require  a  large  one  to  supply  the  wants  of  a 
family;  and  wore  more  than  one  claimant  allowed 
to  each  cistern,  it  would  be  a  source  of  end- 
less quarrels.  A  good  pump  is  all  that  is 
necessary  to  supply  water  to  hinds'  houses, 
and  it  is  a  necessary  of  which  they  are  too  oSten 
deprived. 


*  Journal  of  Agriculture,  July  1849,  p.  46-50. 
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ON  INSURANCE  AGAINST  FIRE  AND  DISEASE. 

5560.  Fire. — It  is  very  short-sighted 
policy  in  a  farmer  to  neglect  to  insure  his 
stock  and  crop  every  year  against  destruc- 
tion by  fire.  The  premium  is  only  3s.  in 
Scotland,  and  4s.  in  England,  per  £'100 
value — farm-stocking  being  exempt  from 
the  duty  of  Ss.  per  cent.  The  premium 
used  to  be  only  2s.  per  cent;  but  since  the 
prevalence  of  smoking  tobacco,  and  the  use 
of  lucifer  matches  by  the  country  people, 
it  has  been  raised.  It  is  not  necessary  to 
insure  the  entire  crop  or  stock,  inasmuch 
as  it  is  not  at  all  probable  that  the  whole 
would  be  destroyed  by  any  one  Cre. 
The  houses  should  also  be  insured,  and  the 
landlord  ought  to  pay  the  insurance,  since 
they  are  his  property;  and  they  are  as  safe 
in  the  possession  of  a  tenant  as  in  his  own, 
since  the  tenant  runs  the  risk  of  losing 
his  crop  and  stock  before  the  buildings  can 
catch  fire.  The  premium  of  insurance  for 
farm-buildings  is  2s.  6d.,  and  for  farm- 
houses and  hinds'  houses,  2s.  per  £100 
value;  and  there  are,  besides,  3s.  per  cent 
oi  duty. 

5561.  Fire-engines. — I  am  surprised 
how  fire  is  extinguished  at  farm-steadings, 
which  contain  so  much  inflammable  mate- 
rials, since  no  fire-engine  of  any  descrip- 
tion is  kept  on  a  farm.  The  ordinary  fire- 
engines  are  generally  at  a  great  distance 
from  farms — not  nearer  than  the  nearest 
town,  and  probably  not  nearer  than  a 
large  town.  This  being  the  case,  it  is  pe- 
culiarly interesting  to  farmers  to  learn 
that  a  quick  and  efficient  means  of  extin- 
guishing fire  has  lately  been  announced. 
It  has  been  well  said,  that  "  we  are  so 
much  accustomed  to  regard  water  as  the 
only  available  material  which  can  be  em- 
ployed in  case  of  conflagration,  that  the 
scientific  man  has  hitherto  been  diverted 
from  devising  means  of  applying  other 
well-known  agents  possessing  the  same 
power ;  and  yet  water  is  but  a  feeble 
ally,  even  when  it  can  be  had,  while  the 
having  it  at  command  involves  such  heavy 
nud  costly  apparatus,  that  it  can  scarcely 
be  called  available,  unless  in  cities.  As  for 
country  houses,  villages,  or  rural  property, 
that  may  be  said  to  be,  by  our  present  ar- 
rangements, consigned  to  almost  inevitable 
destruction  in  case  of  fire"  A  small  jet  of 
water  thrown  on  a  lar<re  mass  of  heated 


materials  should  tend  rather  to  increase 
than  diminiah  combustion,  since  a  great 
mass  of  heat  can  decompose  a  thin  jet  of 
water,  one  element  of  which  is  actually  the 
principle  of  inflammability,  and  the  other 
the  supporter  of  combustion.  "  The  im- 
mense ratio,"  says  Mr  Phillips,  the  inventor 
of  a  new  method  of  extinguishing  fire,  "  in 
which  fire  is  multiplied  by  time,  makes  it 
an  important  desideratum  to  have  at  hand 
the  means  of  extinguishing  a  fire  as  soon 
as  possible  after  discovery.  The  rapidity 
of  its  progress  over  inflammable  materials 
is  such,  that  a  fire  extinguishable  by  one 
gallon  of  water  will  in  five  minutes  require 
one  hundred  gallons,  and  in  ten  minutes, 
one  thousand  gallons ;"  a  supply,  it  is 
needless  to  say,  there  is  generally  no 
means  of  procuring  with  the  necessary 
promptness.  Where  Mr  Phillips'  Fire- 
annihilator  is  at  hand,  a  fire  may  be 
extinguished  while  a  man  was  mounting  a 
horse,  in  order  to  search  for  a  tire-engine. 
As  it  is  not  in  my  power  to  describe  this 
machine,  or  give  a  figure  of  it,  not  having 
seen  it,  I  shall  relate  an  experiment  that 
was  made  with  one  before  a  party  at  the 
Gas-works,  Yauxhall,  London.  "  Mr  Phil- 
lips explained  that  the  agent  by  which  he 
sought  to  accomplish  his  object  was  a  mix- 
ture of  gas  and  vapour.  After  several 
experiments  on  a  small  scale,  to  show  the 
success  he  had  attained  by  these  means, 
the  attention  of  the  company  was  directed 
to  a  compartment  of  a  large  open  build- 
ing, quite  20  feet  high  inside,  which  was 
fitted  up  with  partitions  and  temporary 
joisting  of  light  wood,  well  soaked  M-ith 
pitch  and  tur[)entine,  and  overhung  besides 
with  rags  and  shavings  soaked  in  like 
manner.  The  torch  was  applied  to  this 
erection,  and  the  flames,  which  ascended 
immediately,  at  length  roared  with  a  vehe- 
mence which  drove  the  spectators  back  to 
a  distance  of  40  feet,  and  was  already  be- 
yond the  power  of  water.  The  inventor 
then  brought  forward  one  of  his  hand- 
machines,  and  threw  out  a  volume  of 
gaseous  vapour,  which,  in  half  a  minute, 
entirely  suppressed  all  flame  and  combus- 
tion ;  and  to  show  that  the  vapour  which 
now  filled  the  space  was  quite  innoxious, 
Mr  Phillips  mounted  into  the  loft,  and 
passed  and  re})assed  through  the  midst  of 
it  with  a  lighted  candle  in  his  hand.  The 
machine  with  which  this  effect  was  ac- 
complished was  rather  larger  than  a  good- 
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sized  coffee-pot,  and  consisted  of  three  tin 
cases,  one  within  another,  and  mutually 
communicating.  There  was  a  small  quan- 
tity of  water  in  the  bottom  of  the  machine, 
and  in  the  centre  case  was  a  composite 
cake,  of  the  size  and  colour  of  peat — con- 
taining, in  the  middle  of  it,  a  phial  of  sul- 
phuric acid  and  chloride  of  potassium.  In 
order  to  put  the  machine  into  action,  this 
phial  is  broken,  and  a  gaseous  vapour  is 
generated  so  rapidly  and  in  such  quantity 
that  it  immediately  rushes  out  from  a 
lateral  spout  with  great  impetuosity.  Mr 
Phillips  explained  that  a  machine  of  any 
size  could  be  made  according  to  the  pur- 
pose for  which  it  was  intended,  and  that  a 
company  was  at  length  formed  to  carry 
the  invention  into  efl'ect,  their  office  being 
at  No.  105  Leadenhall  Street." 

5562.  There  are  five  sizes  of  this 
machine  made,  varying  in  price  from  £3 
to  £7  each.  Each  charge  for  each  size  of 
machine  respectively  costs  from  4s.  to  1 7s. 
They  seem  suited  to  all  farm  buildings. 

5563.  Cattle  insurance.  —  Since  the 
ravages  by  pleuro-pneumonia  amongst  the 
cattle,  and  the  small-pox  amongst  the 
sheep  became  so  prevalent,  a  Cattle  Insur- 
ance Company  was  established  in  1844  ift 
London,  for  the  protection  of  individual  far- 
mers against  the  loss  of  stock  by  disease. 
An  attempt  failed  some  years  ago  to 
establish  a  company  in  Scotland  having 
a  similar  object.  By  the  regulations  of 
the  Company,  it  appears  that  the  stock 
desired  to  be  insured  are  inspected  by  a 
person  appointed  by  the  Company,  and 
on  their  value  being  thus  fixed,  the  pre- 
mium is  paid.  The  premium  is  4|d.  in 
the  pound,  in  ordinary  cases,  of  cattle,  and 
in  that  of  pleuro-pneumonia,  it  is  6d.  in 
the  pound.  High-bred  stock  pays  accord- 
ing to  agreement,  and  animals  are  not  in- 
sured under  six  months  old.  Sheep  pay 
Is.  in  the  pound,  and  upwards.  Horses 
employed  for  agricultural  purposes  pay 
7:jd.  in  the  pound,  and  upwards.  Hack- 
neys and  carriage- horses,  8^d.  in  the 
pound  ;  draught-horses,  9^d.  in  the  pound, 
and  upwards.  Entire  horses,  Is.  in  the 
pound,  and  upwards.  Glandered  horses 
by  agreement.  The  owner  of  the  stock, 
in  case  of  loss,  receives  three  fourths  of 
the  amount  on  which  the  premium  has 
b.€^en  paid,  and  qne-fourth^  of  the  produce 


of  the  skin  and  carcass.     He  may  add  to, 

substitute,  or  exchange  his  stock  under 
certain  regulations.  The  office  is  in  the 
Strand,  London,  and  agents  are  to  be 
found  in  the  country. 

5564.  Hail -insurance. — The  farmers' 
crops,  since  1840,  have  also  been  insured 
against  the  loss  incurred  by  hail-storms, 
by  one  of  the  Fire  Companies  of  London 
in  the  Strand.  Sometimes  hail  does  mar- 
terial  damage  in  England,  especially  to 
the  proprietors  of  hot-houses ;  but  in  Scot- 
land, such  a  source  of  loss  is  of  rare  occur- 
rence. In  August  1850,  however,  a  hail- 
storm occurred  in  a  part  of  Forfarshire,  in 
the  neighbourhood  of  the  town  of  Brechin, 
which  did  much  damage  to  the  crop  on  the 
eve  of  being  cut  down. 

5565.  Cow-clubs. — These  clubs  are  a 
sort  of  insurance  against  loss  ;  but  I  pre- 
sume that  insurance  with  cattle  insurance 
companies  are  intended  to  supersede  them. 
Cow-clubs  were  established  and  are  sup- 
ported by  labourers  and  hinds  who  possess 
cows,  and  to  whom  the  loss  of  their  cows 
by  calving  or  disease  is  a  very  serious 
affair.  I  once  knew  a  hind  thrown  into  a 
great  state  of  wretchedness  by  the  loss  of  his 
cow,  upon  which  his  large  family  depended 
mainly  for  support.  The  f(dlowing  are 
the  rules  of  the  "  Brocklesby  ami  Little 
Lumber  Cow  Club" :  The  object  of  the 
club  is  to  secure  each  member,  by  a  system 
of  mutual  assurance,  from  sustaining  indi- 
vidually the  whole  loss  arising  from  the 
death  of  a  cow — the  loss  being  thus  di- 
vided amongst  all  the  members.  Rules: 
A  treasurer  to  be  appointed,  who  shall 
conduct  the  business  of  the  club,  and  with 
whom  shall  rest  the  decision  as  to  the  ad- 
mission of  members.  Each  member  to  pay 
to  the  treasurer,  on  the  first  Saturday  in 
every  calendar  month,  his  subscription  (in 
advance)  of  Is.  for  each  cow  he  may  liave 
entered.  Any  member  whose  cow  shall 
die,  to  be  entitled  to  receive  from  the  club 
the  sum  of  i^lO.  No  allowance  to  be 
made  to  any  member  in  respect  to  any 
cow  above  12  years  of  age.  When  a  cow 
dies,  the  skin  to  belong  to  the  owner  of  the 
cow ;  but  if  the  carcass  can  be  sold,  the 
money  to  be  [»aid  to  the  funds  of  the  club. 
If  a  cow  dies  in  calving,  the  calf  to  belong 
to  the  owner  of  the  cow.  Any  member 
neglecting  to  pay  his  subscription  for  three 
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succesive  months  to  be  deprived  of  all 
benefit  from  tlie  club,  and  to  forfeit  what 
he  may  have  previously  paid.  Any  mem- 
ber leaving  tlie  district,  or  ceasing  to  keep 
a  cow,  to  be  entitled  to  receive  from  the 
treasurer  his  proportion  of  the  funds  then 
in  hand,  after  deducting  therefrom  .£20, 
which  was  given  by  Lord  Yarhorough  to 
the  funds  on  the  establishment  of  the  club. 
A  new  member  to  pay  on  his  admission, 
for  each  cow  he  may  enter,  such  a  sum  as 
may  be  the  proportion  of  the  general 
funds  to  which  each  cow  in  the  club  would 
be  entitled,  after  deducting  therefrom 
Lord  Yarborough's  subscription  of  <£20. 
If  the  funds  in  the  hands  of  the  treasurer 
shall  at  any  time  not  be  sufficient  to  pay 
the  allowance  for  any  cows  that  may  die, 
the  members  immediately  to  make  up  the 
deficiency.  The  monthly  subscriptions  to 
be  discontinued  at  the  discretion  of  the 
treasurer,  whenever  he  shall  consider  the 
funds  in  hand  sufficient  as  a  guarantee, 
until  reduced  by  deaths  or  otherwise.  On 
the  first  day  of  January  in  every  year,  the 
treasurer  to  make  out  an  account,  show- 
ing his  receipts  and  payments  during  the 
preceding  year,  and  the  balance  remaining 
in  liis  hands,  and  cause  the  same  to  be 
printed,  and  a  copy  supplied  to  each  mem- 
ber. It  will  be  observed,  from  the  terms 
of  this  club,  that  these  clubs  are  neces- 
sarily confined  in  the  field  of  their  opera- 
tions. 


ON  THE  PRINCIPLES  OP  ENCLOSURE,  AND 
ON  SHELTER. 

55()6.  The  buildings  of  the  farm  being 
thus  provided  for,  we  must  look  at  its  sur- 
face, and  finding  it  unprotected  from  tres- 
pass from  the  want  of  fences,  we  must  now 
turn  our  attention  to  have  it  enclosed  in 
the  best  manner,  so  as  to  place  the  fields 
in  the  most  convenient  relative  position  to 
one  another  for  work  in  regard  to  the 
steading,  as  the  central  depot  for  lalxmr, 
anil  to  give  them  tliatform  which  is  found 
most  economical  for  conducting  the  labour 
theriin.  But  before  {)rocee(ling  actually 
to  lay  off  and  form  the  different  kimls  of 
fences,  it  will  be  useful  to  consider  the 
principles  upon  which  fields  should  be 
laid  out  in  aspect  and  form,  and  to  inipiire 
into  the  manner  fences  operate  as  shelter 
to  crops  and  live  stock. 


5567.  On  contemplating  the  enclosing 
of  a  farm,  the  question  naturally  arises  to 
in({uire  the  purpose  for  which  it  ought  to 
be  enclosed  ;  and  the  only  consideration 
that  would  satisfy  the  inquirer  is,  whether 
or  not  the  farm  has  any  stock  to  confine 
within  given  bounds?  If  there  were 
no  stock,  it  would  be  difficult  to  satisfy 
the  mind  that  any  enclosure  is  required, 
as  is  the  case  with  the  carse  farms, 
on  which  they  are  not  wanted  ;  and 
even  if  there  were  stock,  no  enclosure 
within  the  boundary  of  the  farm  seems 
requisite,  if  the  farm  consists  entirely  of 
pasture- land.  Thus,  then,  the  necessity 
for  enclosure  is  questionable  where  there 
is  no  pasture  ;  and  where  a  ring-fence 
exists  around  the  farm,  it  is  all  that  is  re- 
quisite to  keep  the  stock  within  its 
bounds.  It  does  seem  reasonable  that 
a  ring-fence  is  requisite,  both  to  pre- 
vent your  own  stock  wandering  upon 
your  neighbour's  farm,  and  his  trespass- 
ing upon  yours.  Whenever  we  asso- 
ciate, however,  the  co-existence  of  arable 
culture  and  pasture,  a  subdivision  between 
the  one  and  the  other  seems  at  once  neces- 
sary, even  if  the  arable  land  were  kept  at 
one  side  of  the  farm,  and  the  pasture  on 
the  other  ;  but  should  the  two  intermingle 
throughout  the  farm,  there  seems  as  much 
necessity  to  subdivide  the  smaller  spaces 
occupied  by  each,  however  numerous,  from 
each  other,  as  were  the  two  formerly  sup- 
posed large  divisions  separated,  each  of 
which  occupied  half  the  extent  of  the 
farm.  An  enclosure  of  arable  land  from 
pasture  seems  as  necessary  to  confine  the 
stock  upon  the  pasture,  as  to  prevent  them  ' 
trespassing  upon  the  arable. 

5568.  The  necessity  foraring-enclosur* 
being  thus  satisfactorily  impressed  upon 
the  mind,  the  extent  of  subdivided  enclo- 
sure must  depend  not  only  upon  the  par- 
ticular system  of  arable  culture  to  be 
pursued  upon  the  farm,  but  whether  the 
rearing  of  stock  is  to  be  associated  with 
it.  Hence  enclosures  are  of  two  kinds  : 
one  a  r/«^  enclosure,  which  constitutes  the 
boundary  march  of  a  farm,  and  separates 
it  from  every  adjoining  farm  ;  the  other 
iiidivit/ual  enclosure,  which  surrounds 
every  field  separately;  and  every  other  sort 
of  enclosure  is  a  modification  of  these  two. 

5569.  Carse  farms,  and  farms   in    the 
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immediate  neighbourhood  of  towns,  which 
are  not  devoted  to  the  rearing  of  live  stock 
in  summer,  as  well  as  pastoral  farms, 
which  aflbrd  a  large  range  of  pasturage  to 
stock,  do  not  necessarily  require  to  be  en- 
closed in  subdivisions.  It  appears  to  be 
sufficient  protection  for  them  to  be  pro- 
vided oul_y  with  a  ring-fence,  and  with 
fences  along  the  sides  of  the  public  roads 
that  may  hap{)en  to  pass  through  them. 
In  practice,  carse  farms  are  seldom  en- 
closed, on  the  idea  that  the  ground  is  too 
valuable  to  be  occupied  b}'  any  sort  of 
fence  ;  but  this  is  short-sighted  policy,  in 
as  far  as  public  roads  are  near  them,'  and 
the  walking  of  travellers  across  them. 
To  the  neglect  of  enclosure  may  be  ascribed 
the  existence  of  the  numerous  foot-paths 
which  cross  the  fields  of  England.  At 
most,  the  subdivision  of  clay-land  farms, 
and  those  near  towns,  need  not  be  carried 
farther  than  dividing  them  into  as  many 
portions  as  there  are  members  of  the  rota- 
tion of  cr^>pping  pursued  on  each  :  so  that 
only  dairy  and  mixed-husbandry  farms 
require  to  be  subdivided  into  individual 
fields. 

5570.  The  position  of  a  ring-fence  is 
easily  determined,  which  is  that  of  the 
boundary  line  of  the  march,  whether 
between  two  farms  of  the  same  estate,  or 
between  the  lands  of  two  cnnterininous 
properties.  On  adjoining  properties,  the 
ring-fence  is  usually  a  mutual  one,  main- 
tained alike  by  both  proprietors. 

5571.  The  individual  fences,  on  the 
other  hand,  are  laid  off  according  to  seve- 
ral considerations,  as,  should  the  farm  con- 
tain a  variety  of  soils,  clayey  and  sandy,  a 
leading  fence  should  divide  them,  so  as 
each  sort  of  soil  may  be  enclosed  accord- 
ing to  Uie  system  of  husbandry  best  suit- 
ed to  it.  The  clayey  land  will  bear  the 
best  corn-crops,  whilst  the  sandy  will  yield 
the  best  green  crops  and  pastures,'  and 
rear  the  best  live  stock.  Should  the  sea- 
son prove  unfavourable  to  the  one  class  of 
soil,  it  may  be  favourable  for  the  other  ; 
and  when  the  markets  for  corn  are  <le- 
pressed,  those  for  live  stock  mav  be  brisk. 
A  happy  juxtaposition  of  a  variety  of  soils 
on  the  same  farm  serves  to  maintain  its 
value  permanently,  amidst  circumstances 
that  might  much  depreciate  a  farm  entirely 
composed  of  only  one  kind  of  soil. 


5572.  The  line  of  a  fence  is  determined 
by  the  direction  to  be  given  to  the  ridges. 
The  ridges  should  always,  if  possible,  run 
X.  and  S.,  to  allow  both  their  sides  to  de- 
rive equal  benefit  from  the  solar  rays.  On 
flat  ground,  this  direction  may  ejtsily  be 
assumed  ;  but  the  inclination  of  the  rising 
ground  may  be  E.  and  W.  ;  and  as  water 
detained  on  the  surface  of  the  ground,  for 
however  short  a  time,  may  do  more  mis- 
chief than  the  solar  rays  do  good  to  both 
sides  of  ridges  at  the  same  time,  the  direc- 
tion of  the  ridges  should  follow  the  incli- 
nation of  the  ground,  to  allow  the  most 
rapid  egress  to  surface-water.  Where  the 
ground  has  an  inclination  bf>th  X.  and  S., 
the  meridian  line  should  be  preferred. 
Where  the  inclination  is  complicated,  as 
many  ridges  should  take  the  X.  and  S.  di- 
rection as  practicable  with  the  other  above 
mentioned  modifications. 

5573.  The  fences  should  run  parallel  to 
the  ridges ;  for  whenever  this  parallelism 
is  neglected,  wedge-shajied  ridges,  or  butts, 
as  they  are  technically  termed,  are  formed 
at  one  or  both  sides  of  4he  fields.  On  ac- 
count of  the  inequality  in  the  lengths  of 
butts,  much  more  time  is  consumed  in 
working  them  than  a  square  piece  of 
ground  of  the  .-ame  area.  Butts  are  there- 
fore highly  objectionable  in  fields  :  but  as 
it  is  scarcely  jJossible  to  have  fidl-length 
parallel  ridges  on  every  field  of  a  farm, 
they  are  unavoidable.  Butts  should,  how- 
ever, be  put  on  the  boundaries  of  the  farm. 

5574.  To  preserve  neatness  and  unifor- 
mity in  the  ploughing  of  the  fields,  the 
fences  should  run  parallel  to  one  another 
in  straight  Unes.  A  straight  fence  along 
the  crown  of  a  round- backed  ridge  of 
ground,  aftords  excellent  shelter  to  both 
sides  of  it,  whether  it  run  X.  and  S.  in 
the  direction  of  the  ridges,  or  E.  and  W. 
across  their  ends.  A  fence  occupying 
elevated  ground  bestows  niore  shelter  to 
fields  than  in  any  other  position  ;  and  such 
a  site  should  alwaj's  be  chosen  for  the 
fence,  and  particularly  for  a  thorn-hedge, 
as  it  will  escape  the  crushing  power  of  a 
heavy  fall  of  snow  in  a  hollow.  But  it 
often  happens  that  the  lower  emls  of 
fields  cannot  be  enclosed  in  straight  lines, 
a  rivulet  or  hollow  between  two  rising 
grounds  giving  their  terminations  a  ser- 
pentine   form  ;    in   which   case  the  fence 
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must  follow  the  waving  course  of  the 
rivulet  or  hollow  ground,  in  order  to  pre- 
serve a  channel  at  the  lowest  part  of  the 
ground,  for  the  surface-water  coming  at 
times  from  both  slopes.  A  serpentine 
fence  in  a  hollow  affords  more  shelter 
than  a  straight  one  against  the  wind, 
which  always  conies  with  force  in  the  line 
of  a  valley.  A  rivulet,  or  large  ditch, 
necessary  for  the  conveyance  of  water, 
should  run  parallel  to  the  fence,  and  not 
across  an  angle  or  middle  of  the  field, 
where  it  becomes  a  great  hindrance  to 
work,  cutting  short  the  ridges  on  both 
sides  of  it  into  butts. 

5575.  The  shape  of  fields  is  greatly 
determined  by  unavoidable  obstacles, 
natural  and  artificial.  A  winding  river  or 
valley  will  give  an  irregular  line  to  the 
feuce  at  that  end,  and  the  march-fence 
may  run  in  a  direction  to  cause  butts ; 
and  another  end  or  side  may  abut  against 
an  old  ruin,  plantation,  or  precipice. 
Where  no  such  obstacles  occur,  the  corners 
of  all  the  fields  should  join  at  right  angles 
with  one  another  ;  because  the  plough  can 
approach  nearer  to  the  square  corners  of 
a  field,  than  to  two  obtuse  and  two  acute 
angled  corners.  It  is  demonstrable  that 
the  shape  conducive  to  the  greatest  econo- 
my in  labour  is  the  square,  because  fre- 
quent turnings  on  short  ridges  waste  much 
time;  and  inordinate  length  of  ridges  fa- 
tigues the  horses  beyond  their  strength. 
The  average  strength  of  the  horse  is, 
therefore,  the  measure  of  the  greatest 
length  of  ridge  that  secures  the  greatest 
economy  in  ploughing  the  field  in  every 
direction.  It  is,  I  believe,  near  the  mark 
to  say,  that  horses  can  draw  a  plough 
through  cultivated  lea-ground,  which  is 
the  firmest  state  of  the  soil,  for  250  yards, 
without  requiring  to  take  breath.  But  as 
ground  already  i)loughed  is  of  more  easy 
draught  than  lea,  300  yards  in  the  one 
case  may  be  as  easy  work  as  250  yards  in 
the  other.  The  average  is  275;  and  as 
there  is  more  loose  ground  than  lea  to 
plough,  285  yards  may  be  taken  as  the 
proper  leugth  of  ridge  on  light  soils.  But 
clay-soils  are  of  heavier  draught,  so  that 
275  yards  may  be  taken  as  the  average 
length  of  ridge  for  all  soils.  The  square 
shape  might  be  profitably  adopted  on  clay 
farm,  whose  extent  being  generally  small, 
the  break  of  land  for  each  kind  of  crop 


cannot  be  large.  Taking  250  yards 
as  a  long  enough  furrow  for  horses  on 
strong  clay,  the  breaks  would  be  squares  of 
13  acres  each ;  and  as  many  of  such 
breaks  could  be  jjlaced  together,  to  form 
a  principal  division  of  the  farm,  as  there 
are  members  in  the  rotation  of  cropping, 
(5080.)  But  a  field  of  285  yards  square,  on 
loamy  grr)und,  being  only  about  16|  acres, 
is  too  small  where  live  stock  are  reared. 
A  field  to  contain  25  acres,  giving  it  the 
shape  of  a  right-angled  parallelogram,  the 
direction  of  the  ridges  being  N.  and  S., 
and  the  length  fixed  at  285  yards,  its 
breadth  should  extend  to  424^  yards. 

5576.  A  rivulet  or  hollow  between  the 
sides  of  two  fields,  causing  irregular  butta, 
when  the  fence  between  them  takes  the 
line  of  the  hollow,  the  parallelism  of  the 
ridges  and  fences  of  both  fields  might  be 
preserved,  by  running  a  fence  on  each  side 
of  the  hollow  ground,  and  shutting  it  out 
from  the  fields,  and  planting  it. 

5577.  To  show  the  great  waste  of  time 
in  ploughing  short  ridges,  I  will  state  the 
results  of  some  experiments  made  for  me 
to  ascertain  it  by  Mr  Hay  of  Whiterigg 
in  Roxburghshire,  on  land  in  different  states 
of  cropping.  The  results  were  the  follow- 
ing, on  ridges  of  1 5  feet  in  width. 

Ploughing  ttvUble  for  hare  faHovi,  October  1849. 


Loss  of  titne 

>ngth  of          Time 

taken 

Time 

Uken 

per  acre 

lidge  in             to  plough  » 

to  pill 

Q^fban 

compared 

yards.                    ridge. 

acre. 

with  tb* 

standard. 

Uoun. 

HiD. 

Houri 

.    Min. 

Hours.    Min. 

319                   2 

40 

8 

0 

Standard. 

290               2 

30 

8 

20t 

0          20i 

280               2 

25 

8 

21 

0          21 

i.ia           1 

15 

8 

45 

0          45 

102               1 

0 

9 

30 

1          30 

45               0 

30 

10 

45 

2          45 

37               0 

25 

10 

54 

1          54 

78               1 

0 

)2 

4 

4            4 

66               0 

5J 

12 

13 

4          13 

Second  ploughing /or 

•  bare/allour,  January  1850. 

280               2 

20 

8 

4 

Standard. 

172               1 

30 

8 

26i 

0          22^ 

UK)               0 

55 

8 

52i 

0          ^ 

112               1 

5 

9 

22 

1          18 

86               0 

50 

9 

23 

1          19 

l.i7                1 

20 

9 

25 

1          21 

182               1 

48 

9 

M\ 

1          30^ 

37               0 

25 

10 

54 

2          50 

Firtl  ploughing afUr  turnips,  April 

1850. 

292               2 

30 

8 

17 

Standard. 

280               2 

25 

8 

21 

0            4 

203               2 

0 

9 

32 

1          1& 

101                1 

5 

10 

3 

1          4« 

m            1 

30 

10 

18 

2            1 

5578.  From  the.se  statements  it  would 
appear,  that  the  shorter  ridges  generally 
take  longer  time  to  be  ploughed  than  the 
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longer  ones,  though  some  anomalies  are 
observable  in  all  the  results.  For  instance, 
in  the  first  statement,  78  and  66  yards 
took  longer  time  to  have  the  acre  ploughed 
than  4.5  and  37  yards,  by  1  hour  1  i)  minutes 
each,  which  ought  not  to  have  been  the  case. 
In  the  second  statement,  182  yards  took 
longer  tinie  to  have  tlie  acre  ploughed  than 
86  yards  by  11^  minutes.  And  in  the 
last  statement,  141  yards  took  longer  time 
to  the  acre  ploughed  than  101  yards,  by 
15  minutes.  These  anomalies  might  per- 
haps be  explained  by  supposing,  that  the 
shorter  ridges  were  in  a  more  favourable 
position  for  being  ploughed,  as  regards 
inclination  or  state  tlian  the  longer,  or 
that  the  ploughman  had  taken  less  time  to 
turn  the  horses  at  the  landings,  than  those 
at  the  longer  ridges.  Be  that  as  it  may, 
it  is  in  the  experience  of  every  farmer, 
that  short  ridges  take  longer  comparative 
time  to  be  ploughed  than  long  ones ;  and 
therefore,  when  fields  are  to  be  set  off"  for 
enclosure,  the  ridges  ought  not  to  be  short- 
er, if  practicable,  than  from  280  to  300 
yards,  according  as  the  soil  is  stronger  or 
lighter.  As  instances  of  anomalies  in  long 
ridges,  I  may  mention,  in  experiments 
made  for  me  by  Mr  M'Lagan,  younger,  of 
Pumpherston,  Mid-Lothian,  that  an  acre 
tookonly7hours40minutes  to  be  ploughed, 
with  ridges  as  long  as  570  yards,  while 
one  with  420  yards  took  8  hours  24  min- 
utes, and  another  with  250  yards,  9  hours 
36  minutes.  I  have  known  a  large  field 
of  60  acres,  two  ridges  of  10  yards  in  the 
breadth  of  which  occupied  an  acre,  and 
was  therefore  484  yards  long;  but  it  was 
inconvenient  in  many  respects  to  be 
VI  orked,  both  in  time  and  length,  as  well  as 
for  the  horses  and  work-people. 

5579.  Should  a  public  road,  or  canal,  or 
nilway,  pass  through  a  farm,  the  fence 
should  be  placed  on  each  side  of  them; 
and  should  an  old  plantation,  quarry,  or 
building,  stand  in  the  middle  of  the  land, 
before  it  is  enclosed,  the  butts  occasioned 
by  them  should  be  placed  next  the 
obstacle. 

5^80.  A  public  road  along  enclosures  is 
a  great  convenience  to  a  farm,  and  it  may 
save  the  making  of  one  or  more  farm- 
roads.  Easy  access  to  and  from  the  fields 
to  roads  is  a  great  means  of  maintaining 
the  health  and  strength  of  horses,  and  of 


saving  the  wear  and  tear  of  carts  and  har- 
ness in  winter. 

5581.  The  size  of  the  fields  depends  m 
a  great  measure  on  the  nature  of  the  farm  ; 
and  yet  economy  in  labour  limits  both  the 
smallness  and  largeness  of  fields.  Even 
on  the  smallest  class  of  firms  employing 
horse-labour,  10  acres  seem  a  small  enough 
space  to  labour  land  to  advantage.  There 
are  many  large  farms  on  which  smaller 
fields  than  10  acres  may  be  observed,  but  a 
smaller  space,  fenced  around,  has  a  con- 
fined look,  and  the  grain  crops  are  evi- 
dently affected  in  them.  On  the  other 
hand,  very  large  fields,  from  50  to  100 
acres  each,  take  too  long  time  to  have  the 
work  finished  oflT,  even  with  a  large  num- 
ber of  draughts.  I  should  say  that  a  field 
from  25  to  35  acres  is  large  enough,  accord- 
ing to  the  extent  of  the  farm  ;  though  the 
number  of  draughts  being  great  on  a  large 
farm,  thesizeof  tlie  fields  should  bear  some 
proportion  to  them.  The  exact  proportion  I 
am  not  prepared  to  define,  although  I  think 
that  less  than  10  acres  make  too  small  a 
field  for  horse-labour  to  be  employed  in, 
and  more  than  40  acres  too  large  a  one  for 
quick  despatch  of  work.  The  size  of  farm 
most  in  demand,  for  mixed  husbandry,  is  500 
acres,  which  give  4  fields  of  25  acres,  equal 
to  100  acres,  for  each  member  of  a  rotation 
of  5  crops.  Placing  the  same  kind  of  crop, 
and  especially  green  crop  and  grass,  in 
moderately-sized  fields — say  of  25  acres 
each — on  difl^erent  parts  of  the  farm,  and 
most  probably  in  different  kinds  of  soil,  a 
good  crop  in  one  of  the  fields  will  almost 
be  insured  every  season  ;  and  the  whole 
labour  of  the  fai'm  being,  for  the  time,  con- 
fined to  one  moderately-sized  field,  a  good 
season  for  ploughing  the  land,  and  a  safe 
seed-time  and  harvest  for  its  crop,  seem  to 
be  placed  within  the  power  of  the  farmer 
against  any  great  or  sudden  change  of 
weather.  The  same  mode  of  reasoning 
on  the  size  of  fields  may  be  applied  to  any 
other  sort  of  farming. 

5582.  The  position  of  fields  is  a  matter 
of  some  importance.  I  have  said  that  the 
ridges  should  run  N.  and  S.,  (5572,)  and 
that  about  300  yards  are  of  sufiicient 
length  for  the  ridges,  (5575  ;)  and  as  the 
fields  in  general  are  of  the  best  size  for 
economy  of  lal)our  at  25  acres,  (5581,)  and 
with  a  form  as  nearly  approacliing  to  the 
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square  as  is  compatible  with  these  premises 
(5575,)  it  followri  tliat  the  fields  should  be 
placed  witli  tlieir  shorter  ridges  or  breadth 
N.  and  S.,  and  with  tiieir  length  E.  and 
W.  Were  tliey  placed  thoughtlessly  the 
opposite  way,  the  ritlges  to  run  N.  and  S. 
wouldeitlierbe425yards  long,  which  would 
be  too  long  for  the  horses  ;  and  if  made  to 
lie  E.  and  W.  one  side  only  would  have 
the  benefit  of  the  sun. 

5583.  Mountain-pastures,  exclusively 
devoted  to  the  use  of  live  stock,  should  be 
enclosed  in  large  divisions,  because  cattle 
and  sheep  are  generally  reared  in  large 
numbers  on  pastoral  farms.  Mountain 
live  stock  possess  more  active  habits,  and 
have  a  stronger  instinct  to  search  for  food 
than  those  of  the  plain  ;  and  as  the  herb- 
age of  the  mountains  is  rather  scanty  than 
otherwise,  stock  there  require  ample  space 
to  roam  over  in  order  to  satisfy  their  wants. 

5584.  Although  very  small  enclosures 
under  constant  cultivation  are  unwhole- 
some to  gva'xn  crop.--,  two  or  three  small  en- 
closures of  from  1  to  5  acres  in  grass,  near 
the  steading,  are  almost  indispensable  on 
every  farm  on  which  live  stock  is  reared. 
These  may  be  used  by  tups  when  out  of 
season, — by  calves  when  weaning  from  the 
milk, — by  ewes  when  lambing, — by  mares 
and  foals  for  a  few  weeks  until  the  mares 
regain  their  strength, — by  a  stallion  at 
grass, — or  as  hospitals  for  sick  and  con- 
valescent animals.  Such  small  fields  are 
much  more  useful  and  valuable  in  grass 
than  under  the  plough. 

5585.  The  number  of  fields  depends 
partly  on  the  size  of  the  farm,  and  partly  on 
the  rotation  of  crops  carried  on  in  it  (5080.) 
The  interior  of  pure  clay-land  farms  de- 
voted to  tlie  raising  of  corn  alone,  especi- 
ally of  wheat,  should  be  no  more  sub- 
divided than  to  have  a  fenced  division  for 
each  course  in  the  rotation  of  crops  made 
up  of  convenient  square-shaped  fields  of 
the  extent  determined  on  in  (5575.)  To 
subdivide  a  clay-land  fann,  on  which  no 
stock  is  reared  in  summer,  into  small  fields, 
would  be  tu  devote  an  unnecessary  waste 
of  ground  to  fences.  To  save  expense  in 
working,  and  waste  of  ground  in  fences, 
on  smaller  farms  of  loamy  soils  than  125 
acres — which  are  made  up  of  5  times  the 
number  of  members  in  a  rotation   of  25 


acres,  (the  size  of  the  fields,)  and  whichcan- 
not  rear  much  stock — single  fields  should 
correspond  in  number  with  the  members  in 
the  rotation  ;  and  should  a  smaller  ouan- 
tity  of  grass  or  green  crop  be  at  anv  time 
wanted  for  a  particular  purpose  than  a 
whole  field,  a  temporary  fence  might  be 
used  in  preference  to  enclosing  the  farm 
into  very  small  fields.  With  regard  to 
farms  of  c<msiderable  extent  on  soil  of 
various  textures,  quite  a  different  element 
from  the  preceding  case  enters  into  the 
consideration  that  determines  the  number 
of  the  fields.  On  enclosing  a  farm,  where 
much  stock  is  raised,  the  mere  economy  of 
labouring  each  field  is  not  so  much  an 
object  of  solicitude  as  the  welfare  of  tho 
stock  ;  and  as  stock  always  thrive  best  on 
fresh  pasture,  and  when  only  a  few  of  the 
same  kind  are  herded  together,  it  follows 
that  each  inclosnre  should  not  be  c»f  large 
extent — perhaps  not  exceediuir  25  acres — so 
that  285  yards  by  425  yards  would  era- 
brace  an  enclosure  of  convenient  size  for 
the  grazing  of  cattle  during  the  summer, 
and  the  feeding  of  sheep  on  turnips  in  the 
winter.  Suppose,  then,  that  the  enclosures 
contain  25  acres  each,and  that  the  .')-course 
rotation  is  followed,  a  farm  with  2  en- 
closures to  each  member  of  the  rotation 
would  contain  250  acres,  which  is  as  small 
exient  of  ground  as  the  mixed  husbandry 
can  be  advantageously  practised  upon; 
and  with  4  enclosures  to  each  member  of 
of  the  course,  the  farm  would  contain  500 
acres,  and  6  enclosures  would  give  750 
acres — which  is  as  large  an  arable  farm  as 
most  fanners  have  capital  to  stock. 

5586.  In  enclosing  any  farm  intende? 
for  the  use  of  live  stock,  access  to  gooil 
water  should  never  be  overlooked,  thougfi 
it  too  often  is.  Should  a  rivulet  not  ba 
within  reach,  spring-water  should  be  ob- 
tained cither  bv  sinking  wells,  laying  pipea, 
or  making  conduits.  The  best  ])asture  will 
never  improve  the  condition  of  live  stock 
without  good  water;  and  without  an 
abundant  supply,  graziers  will  not  hire 
even  tlie  best  grass  for  cattle  and  horses, 
though  they  may  for  sheep. 

5587.  The  evils  of  enclosing  fields  very 
closely  have  been  urged  against  enclosures 
altogether  ;  and  it  is  alleged  that  the  crops 
are  liable  to  be  more  injured  b}-^  being 
lodged  in  confined  fields  than  in  open  ones. 
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The  allegation  ia  quite  true  ;  but  it  ap- 
plies ratlier  to  an  abuse  in  practice  than 
against  the  principles  of  enclosing.  Close 
fields,  of  whatever  size,  should  always  be 
kept  in  grass  for  stock ;  and  in  order  to 
avoid  their  flies,  a  shed  for  harbouring  in 
will  greatly  prevent  their  attacks.  Even 
as  regards  corn,  a  sheltered  field  ripens 
the  crops  earlier  than  an  open  one,  which 
may  arise  from  the  forcing  influence  of 
heat  within  an  enclosure  —  a  fact  well 
known  to  all  gardeners  who  force  vege- 
tables and  fruits,  but  which  injures  the 
quality  of*  the  grain  in  comparison  with 
open  fields. 

5588.  From  this  known  fact  it  has  been 
alleged  that  confined  fields  produce  greater 
evaporation  by  the  confined  heat  in  tliem, 
and  thereby  superinduce  an  unusual  de- 
pression of  temperature.  This  must  be  a 
theoretical  objection,  for  it  is  obvious  that 
evaporation  will  be  much  more  promoted 
by  exposure  to  the  wind  than  by  con- 
finement within  fences.* 

5589.  As  one  object  of  enclosing  land  is  pro- 
tection to  plants,  whether  trees,  grains,  vege- 
tables, or  grass,  against  the  depredations  of  men 
and  animals,  or  a  protection  to  and  place  of  con- 
finement for  domesticated  animals,  the  use  and 
necessity  for  enclosures  could  only  have  been 
felt  after  mankind  had  made  considerable  pro- 
gress in  the  culture  of  laud,  and  experienced  the 
consequent  depredations  committed  upon  crops. 
During  the  pastoral  state  of  society,  when  men 
wandered  about  in  communities,  and  made  a 
fixed  abode  at  one  place  only  as  long  as  pasture 
could  be  obtained  fur  their  flocks  and  herds,  they 
tended  their  stock  night  and  day  around  their 
own  habitations.  Where  pasture  was  plentiful, 
they  pitched  upon  a  convenient  spot  for  them- 
selves, and  constructed  an  enclosure  to  confine 
their  stock  in  during  the  ni:;ht.  The  enclosure 
served  the  double  purpose  of  relieving  the  night- 
watches  of  the  shepherds,  and  of  protecting  the 
stock  against  the  attacks  of  wild  animals.  The 
ground  nearest  their  dwellings  was  first  culti- 
vated for  grain.  No  enclosure  was  thought  of 
for  protecting  the  grain  crops,  as  long  as  the 
stock  were  tended  by  day  and  folded  by  night. 
In  time,  however,  as  the  comniunity  increased  in 
numbers,  culture  encroached  upon  the  range  of 
pasture,  which,  in  consequence,  became  more 
scanty.  The  stock  became  urgent  fur  food, 
whilst  the  tending  of  them  became  more  diffi- 
cult as  the  shepherds  engaged  in  cultivation.  A 
fence  then  was  requisite  around  the  cultivated 
ground,  to  fend  ofi"  the  predacious  attempts  of  the 
stock.  Hence  the  probable  origin  of  enclosing 
cultivated  land. 


5590.  This  view  explains  the  particular  mode 
of  enclosing  land,  once  distinguished  by  the  name 
of  ihfield  and  outfield,  which  prevailed  in  this 
country  until  a  late  period,  and  may  yet  be  seea 
on  the  Continent  in  full  practice.  The  distant 
part,  which  was  solely  appropriated  to  pasturage 
by  the  stock,  was  called  the  outfield.  The  nearer 
portion  of  the  land,  which  bore  the  grain  and 
vegetables  for  the  cultivators  and  their  families  • 
and  dependents,  and  the  fodder  for  the  cattle  in 
winter,  was  called  the  infield.  Cultivation  was 
never  practised  on  the  outfield,  nur  were  the 
stock  ever  permitted  to  enter  the  infield.  In 
this  way  a  very  strong  line  of  demarcation  was 
drawn  betwixt  the  occupations  of  the  shepherd 
and  the  husbandman,  which  ia  maintained  even 
to  this  day.  It  was  partly  on  this  account, 
perhaps,  that  the  agricultural  Egyptians  held 
"  every  shepherd  an  abomination  "  unto  them. 

5591.  The  broad  distinction  then  established, 
betwixt  the  rearing  of  stock  and  the  culture  of 
grain,  served  to  conceal  Irom  cultivators  the 
valuable  fact  that  stock  afford  great  facilities 
for  fertilising  the  soil.  As  long  as  this  fact 
remained  unknown,  cultivators  did  not  imagine 
that  the  food  of  stock  should  be  raised  on  cul- 
tivated land,  and  much  less  that  it  could  be  raised 
most  enonomically  in  conjunction  with  their  own 
food.  Whenever  it  was  perceived  that  grain 
was  more  productively  raised  by  the  meliorating 
influence  of  grass  on  th.e  soil,  that  grass-land 
supported  more  stock  when  occasiunally  cropped 
with  corn,  and  that  the  exuviae  of  stock  could 
manure  land  better  than  the  art  of  man,  the  sys- 
tem of  outfield  and  infield  was  broken  up.  The 
ancient  ring-fence,  that  only  surrounded  the  cul- 
tivated land,  was  then  removed  to  the  boundaries 
of  the  possession,  and  in  its  stead  were  con- 
structed suitable  enclosures  for  the  difierent  crops 
raised  in  regular  succession. 

5592.  Enclosures  were  thus  constructed  on  the 
boundaries  of  possessions  by  the  most  ancient 
nations.  It  is  probable  that  the  lower  part  at 
least  of  Egypt  was  never  a  pastoral  country  ;  for 
the  great  fertility  conferred  on  its  soil  by  the  an- 
nual rising  of  the  Nile  would  render  agriculture 
the  first  object  of  the  people.  Accordingly,  we 
find  it  recorded  as  long  since  as  about  2000  years 
before  Christ,  Abram  went  to  sojourn  in  Egypt, 
during  the  famine  in  his  own  laud,  where  he  had 
many  herd-^  ;ind  flocks, and  was  otherwise  wealthy 
in  gold  and  silver.f  Extensive  canals  were 
formed,  tu  convey  the  waters  of  the  Nile  to  irri- 
gate the  parts  of  the  country  it  did  not  naturally 
overflow.  The  condition  of  Greece  in  regard  to 
enclosures  was  exactly  as  has  been  described  ; 
and  from  the  laws  which  governed  the  limits  and 
landmarks  of  landed  property,  it  is  probable  that 
fences  were  only  erected  on  the  boundaries  of 
properties  like  a  ring-fence.  J  The  Romans  never 
enclosed  their  pasture-land  to  confine  their  cat- 
tle. They  planted  fences  round  gardens,  or- 
chards, ai.d  meadows,  and  also  round  parks  for 
the  confineuient  of  wild  animals  ;  but  in  other 


Sinclair's  Code  of  Agriculture,  p.  171.  t  Genesis,  xii.,  xiii.,  and  xlvi 
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respects  their  lands  were  enclosed  much  in  the 
same  manner  as  by  the  Greeks,  with  a  ring-fence 
round  the  boundary  uf  the  farm;  and  they  em- 
ployed various  kinds  of  fences  for  this  purpose.* 

5593.  Most  of  the  modern  nations  of  Europe 
still  enclose  their  land  iti  the  ancient  method. 
Property  is  so  much  subdivided  in  France  by  the 
extinction  of  the  law  of  primogeniture,  that  in 
at  least  one  half  of  that  country,  all  to  the  east- 
ward, no  field  enclosures  are  to  be  seen — a  few 
march  stones,  a  ditch,  a  row  of  trees,  or  parti- 
cular single  trees  here  and  there,  marking  the 
boundaries  of  the  small  estates.f  Tliroughout 
Germany,  Bohemia,  Switzerland,  and  Spain,  en- 
closures are  only  found  near  firm-houses  and 
villages,  the  bulk  of  tlie  corn  being  raised  on  ex- 
tensive unenclosed  grounds.  I  have  seen  a  tract 
of  wheat  in  Bohemia,  as  far  as  the  eye  could 
reach,  without  a  single  fence  in  sight.  In  Lom- 
bardy  the  enclosures  consist  of  the  ditches  which 
convey  the  waters  of  irrigation  to  the  land.  On 
the  other  hand,  the  land  in  Holland  and  Belgium 
is  60  much  enclosed  with  trees  and  hedges,  that 
in  many  places  the  fields  seem  half  choked  by 
them.  The  same  remark  nearly  applies  to  the 
south  of  England,  where  much  valuable  ground 
is  occupied  by  beautifully  lu.vuriant,  but  greatly 
overgrown  hedges.  Mr  John  Grant  of  Exeter 
states,  that  he  has  ascertained  by  mea^sureuient 
that  in  Devonshire  alone  the  hedges  are  sufficient 
to  encompass  the  whole  of  England,  being  1651 
miles,  subdividing  only  36,976  acres.^:  The  high 
mounds  in  that  county,  if  extended  in  line,  would 
reach  from  London  to  Edinburgh.  The  land  in 
Ireland,  particularly  in  the  province  of  Ulster,  is 
also  very  much  subdivided  by  turf-dykes,  which 
are  generally  in  a  state  quite  unfit  to  confine 
live-stock.  It  is  only  in  the  north  of  England 
and  the  best  cultivated  districts  of  Scotland,  that 
enclosures,  suited  to  the  improved  state  of  agri- 
culture are  to  be  found.  Tiiere,  farms  are  not 
only  completely  enclosed,  but  the  size  of  the  en- 
closure is  made  proportionate  to  the  uses  to 
which  the  soil  is  applied.  There,  growing  crops 
of  all  kinds  find  shelter  from  the  vicissitudes  of 
the  weather,  and  protection  against  animals;  and 
the  live-stock  themselves  enjoy  peace  and  plenty, 
a£  a  recompense  for  confinement. 

5594.  Another  object  in  enclosing  land  is  to 
afford  fhelter  to  plants  and  animals  against  the 
changes  of  weather.  That  a  fence  aflfords  shel- 
ter must  be  a  fact  cognisant  to  every  one.  Feel 
the  warmth  of  a  walled  garden  —  the  calm 
under  the  walls  of  even  a  ruiu,  compared  to  the 
howling  blast  around — observe  the  forward  grass, 
in  early  spring,  on  the  south  side  of  a  hedge  com- 
pared to  that  on  its  other  side — and  listen  to  the 
subdued  tone  of  the  wind  under  a  shed  to  its 
boisterous  noise  in  the  open  air.  Sensibly  felt 
as  all  these  instances  of  shelter  are,  they  are  but 
isolated  cases.  In  more  extended  spheres,  cot- 
tages stand  in  a  culm  in  the  midst  of  a  forest, 
come  the  wind  from  whatever  quarter  it  may. 
Farm-steadings  lie  snug  under  the  lee-side  of  a 


a  hill.  Whole  farms  are  unaffected  by  wind 
when  embayed  amidst  encircling  hills  ;  and  be 
the  means  of  shelter  great  or  small,  the  advan 
tages  derived  from  them  are  sensibly  felt.  .\s 
an  instance  of  the  benefiib  of  shelter  afforded 
by  even  a  low  wall  to  a  park,  from  the  cutting 
elfects  of  the  sea  air,  fig.  450,  on  the  opposite 
page,  shows  you  one  on  the  estate  of  Gosford, 
belonging  to  the  Earl  of  Wemyss,  in  East  Lothian, 
better  than' words  can  express.  The  wall,  and 
the  wood  immediately  behind  it,  are  of  the 
same  height ;  but  in  a  few  yards  only  inwards, 
the  wood  rises  to  a  considerable  height,  which  is 
effected  by  a  simple  contrivance,namely,the  pecu- 
liar form  of  the  cope  of  the  wall.  It  is  raised 
like  an  isosceles  triangle,  by  which  the  wind, when 
it  beats  against  its  side,  is  reflected  upwards  into 
the  air  at  the  same  angle.  Had  the  cope  been 
flat,  the  blast  would  have  cut  off  the  tops  of  the 
trees  in  a  horizontal  direction.  But  without  the 
wood  such  a  form  of  coping  would  afford  similar 
shelter.  Supposing  land  exposed  on  the  top  of  a 
high  coast,  where  the  wind  generally  sweeps 
along  the  surface  of  the  ground,  ttijuring  every 
plant  it  blows  against,  by  a  momentum  acquired 
in  passing  over  miles  of  ocean;  were  a  wall  built 
on  the  top  of  the  crag,  at  a  proper  distance  from 
its  brow,  and  of  a  proper  height,  having  a  cope  at 
the  angle  referred  to,  it  would  deflect  the  wind 
upwards,  and  cause  it  to  lose  most  of  its  momen- 
tum before  it  again  reached  the  ground.  Such  a 
wall,  or  such  a  belt  of  wood,  or  such  a  plantation 
without  a  wall,  if  projected  on  a  large  scale,  and 
planted  near  the  top  of  a  sloping  precipice,  or 
other  rising  ground,  would  shelter  a  large  extent 
of  country  against  the  prevailing  wiuds  ;  and 
were  such  barriers  placed  in  lines,  in  suitable 
situations,  across  the  country,  not  only  its  local, 
but  its  general  climate,  would  be  greatly  ame- 
liorated. 

5595.  Instances  are  not  awanting  to  prove  the 
advantages  derivable  to  stock  and  crop  from 
shelter.  The  benefits  derivable  from  plantation 
are  far  more  extensive  and  important  than  those 
from  stone  walls,  in  improving  land.  '•  Previous 
to  the  division  of  the  common  moor  of  Methven 
(in  Perthshire)  in  1793,"  says  Mr  Thomas  Bishop, 
"  the  late  venerable  Lord  Lynedoch  and  Lord 
Methven  had  each  secured  their  lower  slopes  of 
land  adjoining  the  moor  with  belts  of  plantation. 
The  year  following  I  entered  Lord  Methven's 
service,  and  in  1798  planted  about  60  acres  of 
the  higher  moor-ground,  valued  at  "Js.  per  acre, 
for  shelter  to  80  or  90  acres  set  apart  for  culti- 
vation, and  let  in  three  divisions  to  six  indivi- 
duals. The  progress  made  in  improving  the  land 
was  very  slow  for  the  first  15  years,  but  there- 
after went  on  rapidly,  being  aided  by  (he  skelter 
derivtii  from  the  groKth  of  the  plantaliuNS  ;  and 
the  whole  has  now  become  fair  land,  bearing 
annually  crops  of  oats,  barley,  pease,  potatoes, 
and  turnips  ;  and  in  spring  1838,  exactly  40 
years  from  the  time  of  putting  down  the  said 
plantation,  I  sold  4  acres  of  larch  and  fir  (aver- 
age growth)  standing  therein  for   i"2"20,  which, 


•  Dickson's  Husbandry  of  the.  Ancients,  vol.  ii.  p.  330.       t  Young's  Travels  in  France,  p.  392. 
+  Juurnal  vf  the  Aifricultural  Society  of  England,  vol.  v.  p.  424. 
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with  the  value  of  reserved  trees,  and  average 
amount  per  acre  of  thinnings  sold  previously, 
gave  a  return  of  £67  per  acre  "*     On  the  sum- 


mit of  Shotley-fell,  16  miles  W.  of  Newcastle- 
upon-Tyne,  Mr  Burnet  of  Shotley-bridge  en- 
closed 400  acres  of  moorland  with  high  stone 


Fig.  460. 


THE   SHELTER   AFFORDED    BY   EVEN    A   LOW    WALL   AGAINST   A   CUTTING  BLAST. 


walls  ;  and  he  cropped  the  ground  in  an  easy 
manner  for  the  soil.  The  land  was  thus  kept  in 
good  heart,  but  the  soil  being  very  poor,  stock 
advanced  but  little,  and  consequently  the  land 
would  not  have  let  for  above  6d.  an  acre,  even 
under  the  best  management,  and  after  all  that 
had  been  done  for  it  ;  but  the  central  part  of  each 
field  was  put  within  a  plantation,  and  the  im- 
provement was  then  surprising.  The  cocks-foot 
grass  grew  three  or  four  feet  high,  and  the  young 
cattle  were  four  times  the  stent  they  were  be- 
fore the  land  was  planted.f  Besides  affording 
shelter,  plantations  beautify  the  appearance  of 
the  country.  "  The  plantation  of  Muirton  in 
Ross-shire,"  observes  Mr  Mackenzie,  "  has  al- 
ready, in  1836,  and  will  yet  in  a  greater  degree 
improve  the  climate  of  the  surrounding  district, 


as  well  as  afford  shelter  and  warmth.  Already 
the  plantations  relieve  and  delight  the  eye,  and 
spread  a  beauty  and  freshness  around  the  scene. 
Muirton  formerly  looked  a  bleak  and  barren 
wild,  while  the  opposite  highly  cultivated  estates 
of  Brahan  and  Coul  were  the  delight  of  every 
passing  traveller  ;  but  with  these  it  may  now  vie 
both  in  riches  and  beauty.  The  hill  of  Muirton 
as  a  pasturage  was  not  worth  6d  per  acre, 
whereas,  by  the  expending  of  a  small  sum,  it 
may  be  expected  to  realise  from  15s.  to  20s.  per 
acre  of  yearly  rent,  from  the  date  of  planting, 
even  at  the  distance  of  eight  miles,  as  Muirton 
is,  from  the  shipping-places  of  Beauly  and  Ding- 
wall. Besides  the  price  of  the  wood,  the  value 
of  the  enclosure  as  a  wintering  for  sheep  will  be 
considerable."  X 


•  Quarterly  Journal  of  Agriculture,  vol.  xi.  p.  327.  t  Ibid.,  vol.  xii.  p.  61. 

X  Prize  Essays  of  the  Highland  and  Agricultural  Society,  vol.  iv.  p.  843. 
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REALISATION. 


ON  THE  PLANTING  AND  REARING  OF 
THORN-HEDGES. 

559G.  The  permanent  fences  of  fields  in 
this  country  are  constructed  of  only  two 
materials,  thorn  hedges  and  low  dry  stone 
walls.  In  places,  turf  walls  are  formed  for 
permanent  fences;  but  they  are  only  nomin- 
ally permanent,  and  unless  protected  them- 
selves, are  easily  breached  by  every  kind  of 
stock.  They  will  stand  some  years  with 
a  plantation  one  one  side,  and  protected 
by  a  deep  ditch  on  the  other  ;  but  even  then 
they  are  only  an  obstacle,  and,  at  best,  a 
temporary  but  not  permanent  fence.  A 
species  of  permanent  fence  has  of  late  years 
been  introduced  in  the  wire-fence,  which, 
however,  from  the  nature  of  the  materials, 
cannot  be  deemed  a  permanent  fence. 
There  are  various  temporary  fences,  as 
palinirs,  hurdles,  nets,  dead  hedges,  and  a 
combination  of  two  or  more  of  these,  which 
are  all  useful  in  their  respective  places, 
but  not  as  forming  permanent  boundaries 
to  fields,  and  much  less  to  an  estate.  I 
shall  first  treat  of  thorn-hedges  ;  and  as  dif- 
ferent operations  connected  with  them  are 
done  in  different  seasons,  I  shall  take  them 
in  the  order  of  their  seasons. 

5597.  Winter. — Winter  is  the  most 
proper  season  for  commencing  the  planting 
of  thorn-hedges,  immediately  after  the  fall 
of  the  leaf  in  autumn ;  and  the  operation 
may  be  conducted  through  the  winter  even 
to  April,  when  the  weather  is  favourable 
— that  is,  when  there  is  no  snow  upon  or 
frost  in  the  ground,  and  the  soil  not  wet 
with  a  great  fall  of  rain,  so  as  to  poach  the 
ground  when  it  is  worked.  Moisture  in 
the  ground  is  requisite  for  the  proper  for- 
mation of  the  hedge  bed  and  bank,  atid 
therefore  thorns  cannot  conveniently  be 
planted  in  summer,  or  in  dry  weather  in 
sprin;:.  But  although  the  season  of  planting 
may  l»o  extended  to  so  late  a  period  of  the 
spring  as  April,  the  young  hedge  will  thrive 
the  better  the  sooner  it  is  planted  in  winter. 

5.598.  The  ground  should  be  prepared 
for  the  reception  of  the  phmts.  The  usual 
state  of  the  ground  chosen  for  jilantiug  is 
on  lea,  and  I  believed  it  the  best  myself  at 
one  time ;  but  experience  has  since  shown 
me  that  the  grass  grows  upon  the  face  of  the 
ditch,  and  even  through  the  inverteil  turf, 
up  amongst  the  young  plants,  much  to  their 


injury.  The  ground  should  be  bare-fal- 
lowed, cleaned  thoroughly  of  all  weeds, 
limed  early,  and  manured  about  a  month 
or  six  weeks  before  the  planting  com- 
mences, in  the  same  manner  and  order  as 
these  operations  are  performed  upon  bare- 
fallow  land,  (4164.) 

5599.  On  commencing  the  enclosing  of 
an  entire  farm,  the  longest  lines  of  the 
fences  should  be  staked  off,  and  en- 
deavours made  to  fence  those  fields  first 
which  are  to  be  fallowed,  so  that  when 
they  come  into  grass  the  palings  may  be  put 
up  for  the  use  of  the  grass  and  the  fences 
at  the  same  time,  and  thus  save  the  tem- 
porary fencing  for  the  grass  alone.  In  the 
case  of  one  or  two  fences  of  a  single  field 
being  only  required,  the  ground  should  be 
fallowed,  whatever  crop  the  field  may  be 
under;  but  it  is  evident  that,  if  the  ground 
to  be  occupied  by  the  hedge  is  fallowed  along 
■with  the  field  which  is  to  be  fenced,  or  the 
one  adjoining  it,  the  operation  will  be  exe- 
cuted more  easily,  and  at  less  expense  than 
by  itself.  The  longest  lines  will  run  E. 
and  W.,that  direction  being  the  length  of  the 
fields;  and  when  one  long  line  E.  and  W., 
and  another  at  right  angles  to  it,  X.  .and 
S.,  near  the  centre  of  the  farm,  are  staked 
off,  the  others  will  afterwards  be  set  off 
with  comparative  ease  from  both  sides 
of  these  lines.  The  base  line  is  the  one 
that  runs  N.  and  S.  as  that  is  the  direction 
the  ridges  are  considered  best  to  take,  and 
was  determined  in  (5572,)  and  should  be 
first  staked  off;  and  the  E.  and  W.  line 
is  set  off  at  right  angles  to  it. 

5600.  The  X.  and  S.  base  line  is  best  set 
off  with  a  pocket  compass,  allowiuirforthe 
variation  of  the  needle,  which  in  this  coun- 
tryatpresent  isal)out  27°  AV.  The  meridian 
line  might  be  marked  off  by  the  shadow  of 
a  pole  at  mid-day  n])on  the  ground,  by  the 
watch ;  but  as  no  sun  may  appear  when 
you  are  desirous  to  prosecute  the  enclosing, 
the  compass  is  the  surest  guide.  The  lines 
are  set  off  with  feering  poles,  fig.  IS;  and  the 
right  angles  of  one  linetoanotherbyau  opti- 
cal .S(juare,  which  costs  21s.,  or  by  a  cross- 
table,  which  may  be  purchased  for  only  7s. 
6d.  The  fixed  length  of  the  lines  are  most 
easily  measured  with  a  good  tape-line. 

5601.  A  land-measuring  chain  will,  of 
course,  answer  also  for  this  purpose,  but  it 
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is  not  so  convenient  as  a  tape  line,  wliicb 
is  easily  rolled  up  and  kept  in  the  pocket. 
Such  a  line  of  66  feet  in  length  costs  6s.  6d. 
The  hest  constructed  chains  I  have  seen 
are  those  made  by  Mr  Thomas  Gorrie, 
wire-work  manufacturer  in  Perth,  which 
consist  of  oval  rings,  instead  of  circular, 
and  of  three  rings  instead  of  two  between 
the  links.  Three  rings  do  not  catch  into 
one  another  as  two  do ;  and  when  of 
the  oval  form,  they  are  not  nearly  so  apt 
to  stretch  as  when  circular.  With  brass 
handles,  such  a  chain  costs  14s. 

5602.  The  compass  indicating  the  meri- 
dian line  by  setting  up  one  pole  at  one  side 
of  it,  and  another  in  the  direction  of  the 
reedle,  the  line  of  fence  can  be  drawn 
fctraight  by  means  of  the  feering  poles  ; 


and  on  the  point  being  known  whence  the 
fence  is  to  run  E.  and  W.  at  right  angles 
to  it,  the  cross-table  is  placed  on  it ;  and 
having  got  the  line  of  poles  in  the  N.  and 
S.  line  of  fence  through  the  sights  of  one 
arm  of  the  table,  the  sights  cm  the  other 
arm  will  direct  the  line  of  fence,  which 
is  fixed  by  setting  up  other  poles.  Before 
taking  out  the  poles  frum  the  one  line, 
drive  stakes  in  the  line  to  preserve  its 
direction ;  and  after  the  other  line  lias  been 
straightened  by  the  poles,  drive  stakes  iu 
it  also  for  the  same  purpose. 

5603.  If  it  be  desired  to  set  off  a  parallel 
line  of  fence  at  that  time,  or  at  any  future 
time  before  the  thorns  are  planted,  let 
three  poles  c,  </,  and  e,  fig.  451,  be  set 
up  in  the  line  of  the  fence,  and  let  the  cross- 


Fig.  451. 
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table  be  placed  near/ in  the  line  between 
c  and  d.  Let  g,  h,  and  i  be  poles  set  and 
adjusted  to  one  another  by  the  cross-table 
in  the  line  f  k,  at  right  angles  to  c  u,  fk 
being  the  breadth  of  the  field,  which  dis- 
tance is  measured  by  the  tape-line  or  a  chain 
so  as  to  contain  an  even  number  of  ridges  of 
given  breadth ;  because,  a  fractional  part  of 
a  ridge,  or  a  whole  ridge  left  at  either  side 
of  the  field,  after  it  has  been  ploughed  will 
prove  inconvenient  for  work.  In  like  man- 
ner, let  the  line  Ip  be  drawn  from  the  cross- 
table  placed  at  l^  by  setting  the  poles  w, «, 
0,  p.  Then  set  a  pole  at  g  in  a  line  with 
the  poles/;  ^-,  and  measure  the  distance  be- 
twixt q  and  M,  along  the  line  r  s  ^,  with  the 
tape;  which  distance,  if  the  two  previous 
operations  have  been  accurately  conducted, 
should  be  exactly  equal  to  the  distance  be- 
twixt/and kj  and  I  and  jo;  but  should  it 


prove  greater  or  less  than  either,  some  error 
must  have  been  committed,  which  can  only 
be  rectified  by  doing  the  operation  over 
again.  The  arroics  show  the  directions  in 
which  each  line  should  be  measured.  Great 
accuracy  should  be  observed  in  running 
these  lines  of  fences  parallel,  for  if  they  are 
not  so  at  each  successive  line  of  fence,  the 
deviation  will  prove  very  considerable  be- 
twixt the  first  and  last  lines.  Three  poles 
only  are  employed  to  set  ofl"  the  lines  fk 
ancl  I  p^  the  ground  being  supposed  to  be 
nearly  level ;  but  wherever  fiom  an  in- 
equality of  ground  you  lose  sight  of  one  of 
the  poles,  as  many  more  should  be  em- 
ployed as  to  have  three  always  iu  view  at 
one  time.  When  a  new  line  of  fence  is 
desired  to  be  set  ofl'  parallel  to  an  old  one, 
the  line  a  b  represents  the  old  fence,  and 
the  cross-table  is  placed  at  about  six  feet 
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in  the  Vine  cu  parallel  to  it,  to  afford  room 
for  the  observations. 

5604.  Before  tlie  line  of  fence  can  be  be- 
gun to  be  planted  with  the  thorns,  certain 
implements  are  required  for  the  work : 
A  strong  garden  line  at  least  70  yards  in 
length,  having  an  iron  reel  at  one  end,  and 
a  strong  iron  pin  at  the  other  :  its  use  is 
to  show,  upon  the  ground,  the  exact  line  of 
the  fence  betwixt  the  stakes.  It  costs  4s. 
A  few  pointed  wooden  pins,  with  hooked 
heads  to  keep  the  line  steady,  whether  in 
a  straight  line  or  in  a  curve.  A  wooden 
rule,  6  feet  in  length,  divided  into  feet  and 
inches,  having  a  cross-head  of  about  2  feet 
in  length,  nailed  at  right  angles  to  it:  its  use 
is  to  measure  off  short  distances  at  right 
angles.  No.  5  spades,  fig.  237.  An  iron 
tram-pick,  fig.  247.    A  hand-pick,  fig.  452. 


Fig.  452. 


Pig.  453. 


A  ditcher's 
SHOVBL. 


A  HAND-PICK. 

It  is  18  inches  long  in  each 
arm,  and  3  feet  long  in  the 
helve.  It  costs  5s.  6d.  or 
6s.  A  sharp  pruning-knife  to 
each  man,  to  prepare  the  thorn 
plants  with :  it  costs  2s.  or 
3s.  A  ditcher's  shovel,  fig. 
453  :  its  use  is  to  clean  out 
the  bottom  and  sides  of  the 
ditch,  and  to  beat  the  face  of 
the  hedge-bank.  Its  face  is 
1  foot  broad  and  1  foot  long, 
with  a  tapering  point,  and  its 
helve  is  28  inches  in  length. 
It  costs.  No.  5,  4s.  This 
is  a  useful  shovel  on  every 
farm  for  cleaning  up  the 
bottoms  of  dunghills  in   soft  ^ 

•  Withering's  Botany,  vol 


ground  —  much  better  than  the  square- 
mouthed  shovel,  fig.  83 ;  and  yet  in  soTue 
partsof  thecountryitseemsquite  unknown. 

5605.  The  plant  usually  emjiloyetl  in 
this  country,  in  the  construction  of  a  he<lge, 
is  the  common  hawthorn.  "  On  account 
of  the  stiffness  of  its  branches,"  says 
Withering,  "  the  sharpness  of  its  thorns, 
its  roots  not  spreading  wide,  and  its  capa- 
bility of  bearing  the  severest  winters 
without  injury,  this  plant  ia  universally 
preferred  for  making  hedges,  whether  to 
clip  or  to  grow  at  large."*  The  thorn 
thus  possesses  all  the  characteristics  of  a 
plant  well  suited  to  make  a  good  fence. 
Thorns  ought  never  to  be  planted  in  » 
hedge  till  they  have  been  transplanted 
at  least  2  years  from  the  seed-bed,  when 
Fig.  454.  they  will  have 

generally  ac- 
quired a  girth 
of  stem  at  the 
root  of  1  inch ; 
a  length  in  all 
of  3  feet,  of 
which  the  root 
measures  one 
foot,  as  in  fig. 
454,  which  is 
on  a  scale  of 
1^  inch  to  1 
foot.  Picked 
plants  of  that 
age  are  1 2s. 
6d.  per  1000; 
or,  as  they  are 
taken  out  of 
the  lines,  lOs. 
6d.  As  thorns 
are  alwayi 
transplanted 
too  thick  in 
the  nursery 
lines,  to  save 
r  o  o  m,  and 
draw  them  up 
sooner  to  tall 
plants,  I  would 
advise  their 
being  pur- 
chased from 
the  nursery  at 
that  age,  the 
year  before 
they    are    in- 
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tended  to  be  planted  in  the  fence,  and 
laid  in  lines  in  garden  mould,  or  deep 
dry  soil.  By  this  process  tlie  stems 
will  acquire  a  cleaner  bark  and  greater 
strength,  and  the  roots  be  furnished  with 
a  larger  number  of  fine  fibres,  which  will 
greatly  promote  the  growth  of  the  young 
hedge,  and  repay  the  additional  trouble 
bestowed  on  the  plants.  But  when  the 
plants  are  not  so  treated  before  they  are 
planted,  the  bundles,  containing  200  plants 
each,  should  be  immediately  loosened  out 
on  their  arrival  from  tlie  nursery,  and  the 
plants  sheughcd  i?i, — that  is,  spread  out 
thin  and  upright  in  small  trenches  in  a 
convenient  part  of  the  field,  and  in  dry  earth 
well' heaped  against  them,  to  protect  the 
roots  from  the  frost,  and  to  keep  them 
fresh  until  planted.  The  plants  are  taken 
from  the  sheughs  when  wanted. 

5606.  With  all  the  materials  provided, 
the  workmen  must  also  be  engaged.  The 
number  of  men  required  to  plant  a  hedge 
is  three — one,  the  hedger  himself,  and  two 
assistants,  who  have  each  his  duty  to  per- 
form,  and  should  be  kept  at  it  without 
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change  of  arrangement.  When  fewer 
hands  are  employed,  the  men  must  change 
from  one  portion  of  the  work  to  another; 
and  when  more,  one  will  at  times  be  com- 
paratively idle.  Tiie  work  never  goes  on 
so  well,  or  so  regularly,  as  when  each 
takes  and  keeps  by  his  own  particular 
part  of  the  operation. 

5607.  There  is  nothing  peculiar  in  the 
dress  of  the  hedger,  except  in  his  shoes.  In 
winter,  he  should  always  wear  clogs,  having 
soles  of  wood,  with  upper-leathers,  and 
shod  with  iron  on  the  sides  and  sole,  for  an 
easy  tramp  upon  the  spade  and  foot-pick. 
Such  clogs  cost  about  5s.  per  pair. 

5608.  The  ground  along  which  the  line 
of  hedge  is  proposed  to  be  planted  should 
be  surveyed  before  a  commencement  is 
made  from  the  starting  point,  and  if  the 
surface  is  uniform  and  level,  the  work 
may  proceed  at  once ;  but  should  heights 
and  hollows  intervene,  preparations  must 
first  be  made  to  convey  away  the  water 
that  might  stand  in  the  hollows  after  the 
hedge   has  been  planted.      Fig.  455  will 
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convey  an  idea  of  what  I  mean,  in  which  is 
represented  the  inequalities  on  the  surface 
of  the  ground  ;  and  although  these  seem 
close  together  in  the  figure,  they  may 
be  supposed  in  reality  to  undulate  in  con- 
siderable distances.  The  parts  of  the 
figure  are  these  :  aa\s  the  line  of  hedge ; 
b  b  the  top  of  the  hedge-bank,  parallel 
to  the  hedge;  cc  the  bottom  of  the  ditch, 
exposed  to  view  by  the  removal  of  this 
side  of  the  ditch,  as  also  the  conduits  d  d  d 
for  conveying  the  water  from  behind  the 
hedge-bank  b  b;  e  is  a  covered  drain  from 
the  bottom  of  the  ditch,  at  the  lowest  point 
of  the  lowest  hollow.  Where  the  hollows 
in  the  ditch  are  only  separated  by  a  small 
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rise  in  the  ground,  the  bottom  should  be 
made  deeper  in  the  rising-ground,  to  let 
the  water  run  to  the  lowest  point,  that  one 
drain  may  convey  away  as  much  water  as 
as  is  practicable.  The  conduits,  in  all 
such  cases,  should  be  founded  as  low  as 
the  bottom  of  the  ditch  to  be  taken  out, 
having  a  sole,  sides,  and  cover  built  of 
stone;  and  the  area  of  the  conduits  should 
be  made  to  contain  the  largest  quantity  of 
water  that  will  ever  flow  through  them. 
Tlie  ground  behind  the  hedge-bank  bb  is 
represented  as  falling  towards  the  hedge. 
To  prevent  the  under-water  percolating 
from  this  ground  to  the  hedge,  a  common 
drain  should  be  made  in   the  headridge 
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about  three  yards  behind  the  liedge,  at 
least  4  feet  deep,  and  filled  with  drain-tiles, 
and  its  outlet  made  to  discharge  itself  in 
the  hollowest  point  to  reach  the  drain  e,  or 
elsewhere,  if  more  convenient  and  etficieiit. 
A  conduit  of  dry  stones,  having  an  opening 
of  1()  inches  in  height  and  12  inches  in 
breadth,  with  sole  and  cover,  will  cost  in 
building  Is.  6d.  per  rood  of  6  yards. 

.5609.  If  the  line  of  fence  is  to  be 
straight — whichshould  always  be  the  case, 
if  natural  obstacles  do  not  interfere  to  pre- 
vent it — let  the  poles  be  set  up  in  as 
straight  a  line  as  possible,  from  one  end  of 
the  fence  to  the  other.  Should  the  surface 
be  level,  this  line  can  be  drawn  straight 
with  the  greatest  accuracy  ;  but  should 
elevations  and  hollows  intervene,  however 
small,  great  care  is  requisite  to  preserve 
the  straightness  of  the  line,  because  the 
rising  parts  of  the  ground  are  apt  to  ad- 
vance upon  the  true  line,  and  the  hollows 
recede  from  it,  especially  when  the 
inequalities  are  abrupt.  Surveyors  use 
the  theodolite  to  avoid  this  error,  but  it 
may  be  avoided  by  using  plenty  of  poles 
to  be  set  not  far  asunder  from  one  an- 
other. In  case  evil  -  disposed  persons 
should  shift  the  poles  in  the  night,  and 
thereby  alter  the  line  of  fence,  pins  driven 
in,  at  intervals,  into  the  ground,  will 
preserve  the  line.  Having  set  plenty 
of  poles,  so  as  to  please  the  eye,  take  the 
reel  and  cord,  and,  pushing  its  pin  firmly 
into  the  ground  at  the  end  of  the  line  of 
fence  where  you  wish  to  begin,  run  the 
cord  out  its  full  length,  with  the  exception 
of  a  small  piece  to  twist  round  the  shank 
of  the  reel.  Be  sure  to  guide  the  cord 
exactly  along  the  face  of  the  poles  at  the 
bottom  ;  and  should  any  obstacle  to  your 
doing  so  lie  in  the  way — such  as  clods, 
stones,  or  dried  weeds — cause  them  to  be 
removed,  and  the  ground  smoothed  with 
the  spade ;  and  then,  with  your  face  to- 
wards the  cord,  draw  it  towards  you 
gradually,  with  considerable  force,  until 
it  lias  stretclie<l  as  far  as  it  can,  and 
then  push  the  shank  of  the  reel  firmly 
into  tlie  ground.  As  the  least  obstruc- 
tion on  the  ground  will  cause  the  cord  to 
deviate  from  the  true  line,  lift  up  the 
stretched  cord  by  the  middle  about  3  feet 
from  the  ground,  keeping  it  close  to  the 
faces  of  the  poles,  and  let  it  drop  suddenly 
to  the  ground,  when,   by  its  elasticity  it 


will  probably  lie  as  straight  as  practicable. 
Place  a  rather  heavy  stone  here  and  there 
upon  the  cord,  to  prevent  the  possibility  of 
its  being  shifted  from  its  position.  Witii 
the  common  spade  then  rut  the  line  of 
hedge-bed  behind  the  cord,  with  your 
face  towards  the  ditch  that  is  to  be,  tak- 
ing care  to  hold  the  spade  with  a  8lo|>e 
Corresponding  to  the  side  of  the  proposed 
ditch,  and  not  to  press  upon,  or  to  be  too 
far  back  from,  or  cut  the  cord.  Then 
take  the  wooden  rule,  and  placing  its 
cross-head  along  the  cord,  set  ofi"  the 
breadth  of  the  ditch  at  right  angles  to  the 
rutted  line  4^  feet — first,  at  both  ends  of 
the  still  stretched  cord,  and  then  at  in- 
tervals ;  and  mark  off  those  breadths  with 
wooden  pins,  which  will  serve  to  check 
any  important  deviation  from  the  true  line 
along  the  length  of  the  cord.  Now,  take  up 
and  stretch  the  cord  anew  along  this  other 
side  of  the  ditch,  by  the  sides  of  the  new- 
placed  pins,  in  the  same  manner,  and  with 
the  same  precautions  as  with  the  hedge- 
bed  ;  and  rut  the  line  with  your  face  to- 
wards the  ditch,  sloping  the  spade  to  the 
inclination  of  its  side.  After  marking  out 
the  ditch  thus,secure  thecontinuationof  the 
line  of  the  fence  by  means  of  the  standing 
poles,  and  then  remove  them  and  the  pins 
along  the  new  length  of  the  cord.  The 
ditch  thus  marked  out  is  ready  for  the 
formation  of  the  thorn-bed.  When  about 
forming  the  thorn-bed,  that  end  of  the 
line  should  be  chosen  for  commencing  the 
work  which  best  suits  the  hand  of  the 
workman  who  is  intrusted  to  make  it. 
The  rule  for  this  is,  whichever  hand  grasps 
the  eye  of  the  spade  should  be  nearest  the 
thorn-bed,  and  the  workman  should  work 
backwards.  The  ordinary  practice  is  to 
take  the  eye  of  the  spade  in  the  left  hand. 

5610.  Informing  the  thotti-led,  raise  a 
large,  firm,  deep  spadeful  of  earth  with 
the  common  spade,  from  the  edge  of  the 
ditch  next  the  line  of  hedge,  and  invert  it 
along  that  line,  with  its  end  towards  the 
ditch.  Having  placed  a  few  large  spade- 
fuls in  this  manner,  side  by  si»le,  beat 
down  their  crowns  with  the  back  of  the 
spade,  ]iaring  down  their  faces  in  a  line  of 
the  slope  given  to  the  first  rut,  and  then 
cut  back  their  crowns  with  an  inclination 
downwards  and  away  from  you,  forming 
an  inclined  bed  for  the  thorn-plant  to  lie 
upon,  as  shown  by  the  angle  subtended 
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by  tbe  line  c  b,  fig.  456.     In  like  manner 

Fig.  456. 


c,^^^^^^ 


THE  THORN-BED. 


plate  other  spadefuls  at  the  end  of  those 
]a,»t  laid  down,  taking  care  to  join  all  the 
spadefuls  so  as  to  make  one  continued  bed, 
as  above  described,  and  to  proceed  thus 
along  the  length  of  the  cord  of  70  yards. 

5611.  Whilst  the  hedger  is  thus  mak- 
ing the  thorn-bed,  his  two  assistants  pre- 
pare the  thorn-plants  for  planting.  The 
plants  are  assorted,  according  to  their 
sizes,  as  they  are  picked  out  of  the 
bundles  made  up  as  they  were  taken  from 
the  transplanted  lines,  recommended  in 
(5605,)  the  advantage  of  which  is,  that 
the  plants  are  thereby  suited  to  the  situa- 
tion they  occupy.  On  examining  the 
plants,  they  will  be  found  to  be  both  stout 
and  weak.  The  stoutest  cannot  derive  suffi- 
cient nourishment  in  the  thinner  and  poorer 
class  of  soils,  however  well  it  may  have 
been  prepared  for  their  reception  ;  whilst 
the  weak  ones  will  thrive  well  in  good  soil. 
From  this  statement,  it  might  be  con- 
cluded that  weak  plants  are  best  adapted 
to  all  classes  of  soils.  Not  so  ;  for  how- 
ever well  weak  plants  may  thrive  in  good 
soils,  stout  plants  will  grow  much  better 
than  weak  in  all  soils ;  and  were  the 
soil  all  good,  the  most  profitable  fence 
•would  be  obtained  from  the  best  and 
picked  plants.  But  as  every  farm  pos- 
sesses soils  of  various  degrees  of  fertility, 
althougii  the  class  of  its  soils  may  be  the 
same,  and  as  plants  in  a  stout  and  weak 
state  are  usually  mixed  together,  the  most 
prudent  j)ractice  is  to  put  the  weaker 
plants  in  the  best  soil,  and  the  stouter  [dauts 
in  the  worsekindof  soil,  thus  giving  a  chance 
of  success  to  both  sorts  of  plants  and  soil^j 
or  else  reject  the  weak  plants  altogether, 
which  would  enhance  the  cost  of  the 
plants.  One  means  of  rendering  the  weak 
plants  strong,  is  in  transplanting  them  in 
good  soil,  and  allowing  tiiem  to  remain 
in  it  until  they  have  acquired  sufficient 
strength   to   be   planted   out.       Want  of 
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attention  to  these  adaptations  of  means  to 
ends  is  one  cause  of  failure  in  the  rearing 
of  thorn-hedges. 

5612.  The  prepared  thorn-plant  is  re- 
presented by  fig.  457 ;  and  it  is  prepared 
in  this  way.  After  removing  a  number 
of  the  small  branches  with  a  knife,  grasp 
the  stem  of  the  full  plant,  fig.  454,  immedi- 
ately above  the  root,  firmly  in  the  left  hand, 
and  cut  it  across  beyond  the  hand,  with  a 
sharp  knife,  with  an  inclination  towards  the 
top  of  the  plant  as  at  a  fig.  457 ;  and  the  cut 

thus  made  will  be  about 
6  inches  above  the  root 
and  fibres.  Cut  away 
the  long  points  of  the 
tap-roots  b  b  b,  and 
any  other  straggling 
and  injured  roots,  and 
even  injured  fibres  ; 
but  preserve  as  many 
of  the  fibres  entire  as 
possible.  Burn  th« 
tops  thus  cut  off,  or 
bury  them  deep  in  the 
A  THORN-PLANT,  PRE-  fjround  J  as  they  casily 
PARED  FOR  PLANTING,  yggetatc,  aud  are 
quickly  blown  about  by  the  wind,  and 
become  a  great  annoyance  to  sheep  in  the 
wool.  Take  great  care,  in  frost,  to  cover 
up  the  prepared  roots  in  earth  until  they 
are  actually  planted,  for  if  the  roots  are  in 
the  least  affected  by  frost  they  will  not 
vegetate.  'l"he  safest  plan,  in  frosty  wea- 
ther, however  gentle,  is  to  take  but  a  few 
plants  at  a  time  out  of  the  lines.  In  dry 
weather  in  spring,  put  the  roots  of  the 
prepared  plants  in  a  puddle  of  earth  and 
water,  in  a  shady  place,  for  some  hours 
before  laying  them  in  the  thorn-bed,  and 
their  vegetation  will  thereby  be  much 
quickened. 

5613.  When  ooth  the  thorn-bed  and 
plants  are  prepared,  the  assistants  lay  the 
plants  in  the  bod.  This  is  done  by  press- 
ing' each  plant  firmly  into  the  mould  of 
the  bed  at  c,  fig.  456,  with  the  cut  end  of 
the  stem  projecting  not  more  tiian  a  quar- 
ter of  an  inch  beyond  the  front  and  upper 
edge  of  the  thorn-bed,  and  with  the  root- 
end  lying  away  from  the  ditch,  at  distances 
varying  from  9  to  12  inches — the  9  inches 
being  adapted  to  inferior  land,  and  the  12 
inches  to  good  soil.  Whilst  the  two  as- 
sistants are  laying  the  plants,  the  hedger 
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takes  up  all  the  finer  part  of  the  mould 
nearest  the  thorn-bed  with  the  ditcher's 
shovel,  fig.  453,  and  dexterously  inverts  it 
above  tlie  laid  plants,securingtheni  in  their 
places  with  a  few  pats  of  the  shovel.  The 
two  assistants  should  not  lay  more  thorns 
than  can  be  entirely  covered  with  soil  before 
evening,  and,  having  finished  laying  them, 
they  follow  the  hedger,  and  dig  and  shovel 
up  with  the  spade  all  the  black  mould  in 
the  ditch,  throwing  it  upon  the  roots  and 
stems  of  the  plants,  until  a  sort  of  level 
bank  of  earth  is  formed  over  them,  as  at 
d  fi"".  456.  In  doing  this,  one  of  the  assis- 
tants lifts  all  the  soil  across  the  breadtli  of 
theditcii,  at  a,  working  backwards;  whilst 
the  other  works  forwards,  face  to  face, 
shovelling  up  all  the  black  mould  he  can 
find,  whether  in  a  loose  or  firm  state,  in 
the  ditch.  Wlien  the  hedger  has  finished 
covering  the  plants  with  mould,  and  whilst 
the  assistants  are  proceeding  to  clear  all 
the  mould  from  the  ditch,  he  steps  upon 
the  top  of  the  mound  which  they  have 
thrown  up  above  the  plants,  and,  with  his 
face  towards  the  ditch,  firmly  compresses, 
with  his  feet,  the  mould  above  the  plants. 

•  5614.  When  any  manure  is  proposed  to 
be  given  to  the  thorn-plant  at  this  stage  of 
the  operation,  the  time  to  apply  it  is  after 
the  hedger  has  laid  the  soil  above  the 
plants,  and  before  the  larger  portion  has 
been  put  on  by  liis  assistants.  The  man- 
ure should  be  well  prepared,  and  as  much 
granulated  as  possible,  to  mix  intimately 
with  the  soil,  which  should  be  prevented 
subsiding,  for  if  it  crack  by  that  during 
winter,  the  frost  may  enter  to  the  injury 
of  the  plants.  While  the  hedger  is  com- 
pressing the  mould,  his  assistants  straw  the 
manure  over  the  compressed  soil. 

5615.  By  the  time  he  has  finished  the 
compression,  all  the  mould  will  have  been 
^kcn  out  of  the  ditch  by  the  assistants. 
When  no  manure  is  ajjplied  at  this  time, 
and  after  the  soil  has  been  fallowed  and 
dunged  in  the  autumn,  this  is  a  good  time 
to  apply  lime.  When  the  thorns  have 
received  this  quantity  of  earth  above  them, 
and  the  lime  covered  with  a  sprinkling  of 
earth,  the  plants  may  be  considered  in  a 
safe  state  from  the  frost ;  but  it  is  not  safe, 
in  frosty  weather,  to  leave  them  even  for 
a  night,  with  less  oarth  upon  them — for 
plants  may  not  only  be  frosted  in  that  short 


space  of  time,  but  the  earth  may  be  ren- 
dered as  hard  by  frost  as  to  be  unfit  for 
working  the  next  day  ;  and  should  the 
frost  prove  severe  ami  continuous,  and  the 
work  be  altogether  susjiended,  the  plants 
thus  left  exposed  will  inevitably  perish. 
In  frosty  weather  the  plants  should  be 
laid  on  the  thorn-bed  only  in  the  forenoon, 
the  afternoon  in  winter  being  too  short  to 
allow  time  to  lay  plants,  and  to  cover  them 
too  with  a  sufficient  quantity  of  earth. 
In  such  weather  it  is  better  to  leave  oflF 
work  altogether,  for  the  frosted  earth  will 
chill  the  tender  fibres.  When  the  weather 
is  fresh,  and  not  too  wet,  the  plants  may 
be  laid  in  the  afternoon  in  spring.  In  wet 
weather  the  work  should  also  be  suspend- 
ed, not  only  on  account  of  the  cloggy  state 
of  the  ground  for  good  work,  but  the  im- 
propriety of  the  men  withstanding  much 
rain  in  winter.  The  finishing  of  the  top  of 
the  hedge-bank  will  be  more  uniform,  and 
look  better,  when  a  considerable  length  is 
finished  at  tiie  same  time,  than  when  join- 
ings are  visible  at  short  intervals;  but  in 
frosty  or  in  wet  weather,  the  sooner  a  piece 
is  finished,  the  better  for  the  cleanliness  of 
the  labourers  and  the  condition  of  the 
soil. 

5616.  The  rule  observed  for  the  depth 
of  a  ditch  that  stands  well  is  one-half  its 
breadth,  and  the  width  of  the  bottom  one- 
sixth  of  the  breadth  at  the  top.  In  the 
case  of  hedge-planting,  the  breadth  is  4 
feet ;  the  depth  is  therefore  2  feet  3  inches, 
and  the  width  of  bottom  9  inches.  The 
hedge-bank  is  always  broader  than  the 
ditch,  being  about  5  feet,  the  soil  lying 
loosely  upon  it;  and  the  perpendicular 
height  of  the  bank  is  less  than  the  depth 
of  the  ditch,  being  2  feet.  These  are,  in 
general,  convenient  dimensions  for  a  hedge 
ditch  and  bank,  where  no  constant  run  of 
water  has  to  be  accommodated  in  the  ditch ; 
but  should  there  be,  though  in  winter 
only,  it  should  be  made  proportionably 
capacious;  for,  if  not,  the  water  will  as- 
suredly make  it  so,  to  the  danger  of  the 
thorn-bed.  Ditches  brought  to  a  point  at 
the  bottom  are  objectionable  for  many 
reasons.  They  do  not  aflford  sufficient 
materials  to  form  a  mound  for  the  young 
thoni-plunts;  they  are  easily  filled  up 
with  the  mouldering  of  earth  from  the 
sides,  and  the  decay  of  vegetables;  and 
when  water  gets  into  them,  the  bottom 


PLANTING  HEDGES. 


565 


either  soon  gets  filled  up  with  mud,  or  is 
deeply  guttered. 

5617.  Wlien  the  work  has  proceeded 
thus  far,  the  other  implements  come  into 
use.  If  the  subsoil  of  the  ditch  is  a  tena- 
cious ductile  clay,  the  spade  alone  is  the 
best  to  remove  it,  as  it  is  useless  picking 
such  a  substance,  especially  if  somewhat 
moist,  as  no  more  will  rise  at  a  time  than 
the  breadth  of  the  face  of  the  pick.  But 
if  it  consists  of  liard  dry  clay,  interspersed 
with  veins  of  sand  and  gravel — which 
compose  a  very  common  subsoil  in  this 
country — pickiug  is  absolutely  necessary, 
and  the  spade  can  make  nothing  of  it. 
In  some  parts  of  the  country  the  handpick 
is  alone  used  to  loosen  subsoil,  whilst  in 
(ithers  the  footpick  is  employed  ;  and,  from 
experience  in  both,  I  recommend  the  lat- 
ter as  being  the  more  efficient  implement 
for  such  work,  and  less  laborious  to  the 
workman.  Let  one  of  the  assistants 
loosen  the  subsoil  with  the  footpick,  fig. 
247,  as  deep  as  he  can  go  for  the  tramp, 
working  backwards,  and  using  it  as 
directed  in  (3149.)  When  the  picker  has 
thus  proceeded  a  short  way,  the  other 
assistant  lifts  up  with  his  spade  what  has 
been  loosened,  and  throws  it  upon  the  top 
of  the  mould  above  the  thorn,  upon  d,  fig. 
456,  taking  care  to  place  the  subsoil  so 
thrown  up  continuous  with  the  slope  up- 
,  wards  given  to  the  face  of  the  bank.  He 
also  throws  some  on  the  back  of  the  bank, 
to  cover  the  whole  of  the  black  mould  with 
the  subsoil,  and  endeavours  to  make  the 
shape  of  the  bank  uniform.  In  doing  all 
this,  he  works  backward,  with  his  back  to 
the  face  of  the  footpicker,  and  standing 
upon  the  subsoil  which  has  been  loosened 
by  the  footpick,  though  his  back  would  be 
to  the  back  of  a  handpicker.  He  paresdown 
the  side  of  the  ditch  nearest  his  right  hand, 
which,  in  this  case,  is  the  opposite  one  from 
the  hedge.  The  hedger  follows  this  last 
assistant,  working  towards  him  face  to 
face,  and  moving  forwards,  shovelling  up 
all  tiie  loose  earth  left  by  the  assistant's 
spade  with  the  ditcher's  shovel,  throwing 
it  upon  the  top  and  fully  upon  the  front 
of  the  mound,  rejecting  all  the  larger 
stones,  paring  down  the  side  of  the  ditch 
at  his  right  hand,  and  making  the  bank 
equal  and  smooth,  by  beating  the  earth 
upon  its  face  firmly.  Should  the  sub- 
soil require   no   picking   at  all,  the    two 


assistants  follow  one  another,  using  the 
spade  ;  and  the  hedger  brings  up  the 
rear,  using  the  shovel.  Should  there  be 
more  earth  at  one  place  of  the  ditch  than 
another — which  will  be  the  case  where 
inequalities  abound  on  the  surface — the 
surplus  earth  should  either  be  thrown  to 
the  back  of  the  bank,  rather  than  its  top 
be  made  higher  at  one  place  than  another^ 
or  wheeled  away  to  a  spot  where  a  defi- 
ciency of  earth  will  assuredly  happen  in 
a  hollow.  Besides  giving  the  bank  an 
irregular  appearance,  it  is  not  desirable  to 
cover  the  young  thorns  too  heavily  with  a 
superfluous  load  of  earth,  so  as  entirely  to 
exclude  the  air  and  moisture  from  their 
roots. 

5618.  If  going  along  the  ditch  twice 
finishes  the  work,  the  earth  must  have 
been  in  a  friable  state ;  but  with  a  hard 
subsoil  the  work  is  not  so  easily  done. 
Tlie  handpick  is  almost  always  used  to 
raise  the  last  4  or  5  inches  of  the  bottom 
of  the  ditch  ;  and  in  removing  the  soil  the 
same  arrangement  of  the  men  is  main-^ 
tained,  only  that  the  handpicker  works 
forward.  Whilst  the  assistants  are  pick- 
ing and  shovelling,  the  hedger  again 
tramps  down  the  top  of  the  bank,  before 
throwing  up  the  last  portion  of  earth. 
The  poorer  the  covering  of  clay  is  over 
the  bank,  it  is  the  better  for  the  purpose 
to  resist  the  vegetation  of  small  seeds. 
Tiie  beating  the  face  of  the  bank  with 
the  back  of  the  shovel  is  absolutely  neces- 
sary to  produce  a  skin  to  resist  the  action 
of  the  frost,  and  prevent  the  mouldering 
of  the  earth  into  the  ditch.  The  necessity 
for  the  beating  of  the  face  shows  the 
expediency  of  projecting  the  plants  but  a 
very  short  way  out  of  the  bank,  as  it 
might  injure  the  points  of  the  stems. 
They  might  be  almost  buried  in  the  bank, 
and  still  the  young  sprouts  will  easily  re- 
lease themselves  by  the  force  of  vegetation. 
Whilst  the  two  assistants  are  preparing  the 
cord  for  another  stretch  of  the  fence,  and 
and  rutting  off"  both  sides  of  the  ditch, 
the  hedger  pushes  back  or  makes  up 
two  or  three  inches,  less  or  more,  of  the 
crest  of  the  bank  with  his  shovel,  to  make 
the  finished  top  parallel  with  the  row  of 
thorns  ;  and  after  he  has  gently  beaten 
down  the  front  of  the  top  into  a  rounded 
form,  the  planting  of  the  thorns  is  finished. 
Fig.  458  gives  an  idea  in  section  of  the 
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work  when  finished.  I  have  introduced  into 
this  fi'^ure  the  direction  the  conduit  takes 


Fig.  458. 


FINISHED  HKDGE-BANK. 

when  formed  below  and  through  the  hedge 
bank  into  the  bottom  of  the  ditch,  in  con- 
nection with  the  subject  treated  in  fig. 
455.  Here  d  f  represents  the  line  of  the 
conduit  in  section,  the  outlet  of  which  is 
seen  near  the  bottom  of  the  ditch  at  d. 

5619.  Large  boulders  will  no  doubt  be 
found  in  the  subsoil,  when  it  is  of  clay, 
most  of  which  may  be  removed  witii  the 
footpick,  with  the  assistance  ]>erhaps  of 
an  iron  lever,  na;ued  a  pinch  or  crow-bar; 
but  the  largest  ones  may  be  immovable  by 
such  means,  when  gunpowder  should  be 
used  to  rend  them  to  pieces. 

5620.  In  ordinary  cases,  when  two  lines 
of  hedges  meet,  they  intersect  one  another 
in  a  point,  and  at  the  crossing  form  a 
junction  of  4  fields  by  their  corners. 
Should  the  land  not  be  of  much  value,  or 
the  particular  situation  be  much  exposed 
to  the  weather,  it  might  be  advisable  to 
make  a  clump  of  planting  of  a  stellar  form 
at  the  junction  of  the  four  corners.  Be- 
sides the  means  of  shelter,  such  a  round- 
ing ofi"  the  corners  of  fields  is  useful  to 
their  ploughing.  It  is  however,  first 
necessary  to  uscerUiin  the  quantity  of 
ground  that  can  be  conveniently  spared, 
although  it  is  not  worth  while  to  enclose  a 
smaller  space  tlian  a  quarter  of  an  acre,  and 
the  largest  space  need  not  exceed  one 
acre  in  the  low  country. 

5621.  Supposing  the  space  is  deter- 
mined, its  enclosure  is  done  in  this  man- 
ner: Ascertain  the  jxiint  where  the  two 
lines  of  hedires  would  intersect,  and  fix 
a  pole  there  as  at  a,  fig.  459  ;  and  from 
it  measure  an  equal  distance  with  a  tape 


along  each  line  of  fence  to  the  points  with- 
in which  is  to  be  included  the  space  of 


Fig.  459. 


MODES  OP  DKSCRIBINO  A  CURVE  IN  THK  CORNSR  OP 
A  FIELD. 

ground  allotted  for  the  planting,  as  from 
a  to  t,  to  c,  to  fi?,  and  to  e.  An  arc  has 
to  be  described  between  two  of  the  near- 
est of  those  points,  and  there  are  three 
ways  of  describing  them.  From  i  as  a 
centre,  with  a  radius  greater  than  half  the 
distance  between  the  points  h  and  c,  sweep 
an  arc  at  /,  and  from  c  as  a  centre,  with 
the  same  radius  sweep  another  arc  inter- 
secting the  first  in/;  and  then  from /aa 
a  centre,  still  with  the  same  radius,  sweep 
the  arc  c  b.  In  like  manner  an  arc  of  the 
same  radius  may  be  swept  betwixt  c  and 
c/,  d  and  c,  and  e  and  h.  This  rule  givea 
no  pre-determined  arch,  further  than  its 
radius  must  be  greater  than  half  the  dis- 
tance between  its  extremities,  but  it  is  one 
which  presents  a  pleasant  curve  to  the  eye. 

5622.  Another  plan  is  to  fix  the  height 
of  the  i-eiiment  of  the  arc,  determined  by 
a  point,  beyond  whicii  tiie  hedge  shall  not 
approach  towards  the  centre  of  the  ground 
a.  This  restriction  may  be  necessary  in 
some  cases.  It  is  done  by  at  once  fixing 
the  point  //,  which  gives  three  points,  rf, 
g^  and  c,  through  which  the  arc  must 
pass.  Its  centre  is  formed  by  joinings  <f, 
which  bii^ect,  and  from  the  point  of  bisec- 
tion raise  a  perpendicular  ;  also  join  g  c, 
wliich  bisect,  and  from  the  point  of  bi- 
section raise  a  perpendicular,  and  from 
the  point  as  a  centre  where  the  two  per- 
{)endic»lars  intersect  at  A,  sweep  the  arc 
d  c,   with  the  radius  h  g.      This  rule  is 
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founded  on  a  corollary  to  the  1st  Prob- 
lem of  the  3d  Book  of  Euclid.* 

5623.  A  simple  rule,  which  practical 
gardeners  employ  in  drawing  one  line 
at  right  angles  to  another,  is  this  : 
From  the  given  point,  measure  6  feet  along 
the  line,  and  froni  the  same  point  measure 
outward  8  feet ;  from  the  further  end  of 
the  6  feet,  measure  10  feet  towards  the 
end  of  the  8  feet,  and  the  point  where  the 
8  feet  and  10  feet  meet  is  perpendicular 
to  the  given  point.  This  rule  is  directly 
founded  upon  the  celebrated  47th  Proposi- 
tion of  the  1st  Book  of  Euclid. 

5624.  The  third  method  is  this:  Let 
/  be  the  point  intended  to  determine  the 
curve  between  d  and  «,  equidistant  from 
each  ;  then  set  off  the  point  i  also  equidis- 
tant from  d  and  e,  and  join  il ;  from  any 
point  on  the  line  i  ^  as  a  centre  describe  an 
arc  of  such  radius  as  shall  pass  through  /, 
but  will  fall  any  wiiere  within  c?and  e.  Dravv 
do  at  right  angles  to  the  fence  f/,  and  make 
do  equal  to  i  /,  then  find  a  point  p  on  the 
line  d  o  equidistant  from  o  and  i.  Join  i  />, 
and  produce  it  towards  A%  and  from  p  as 
a  centre  describe  the  ark  dk^  which  will 
touch  the  larger  circle,  of  which  k  m  is  also 
an  arc,  according  to  Euclid,  3d  Book,  1 1 
Prob.  In  like  manner,  the  arc  em  can 
be  described  by  first  drawing  e«,  at  right 
angles  to  the  line  of  fence  e,  and  proceed 
as  before.  If  the  lines  of  fence  run  at  right 
angles  to  each  other,  the  arcs  d k  and  cm 
will  have  equal  radii.  This  is  too  intricate 
a  mode  of  drawing  curves  for  practical 
purposes,  but  it  is  well  that  your  ingenuity 
should  be  exercised  in  every  possible  way, 
that  you  may  never  be  at  a  loss  to  apply 
expedients  according  to  circumstances. 
This  method,  however,  enables  you  to 
form  curves  of  different  sizes,  in  situa- 
tions where  such  may  be  required  on  ac- 
count of  obstructions. 

5625.  In  setting  poles  for  straight  lines, 
ordinary  accuracy  of  eye  will  suffice; 
but  in  setting  them  in  curves,  where 
geometrical  ones  cannot  be  introduced^ 
considerable  taste  is  required  by  the 
planner.  Such  curves  can  only  be  formed 
by  setting  up  large  pins,  and  bv  iu<lging  of 
their  beauty  by  the  eye,  so  that  the  sweeps 
may    appear    naturally    to    accommodate 

*  Duncan's  Elements  of 


themselves  to  the  inequalities  of  the  ground, 
and  form,  on  the  whole,  a  suitable  figure 
for  the  purpose  they  are  intended  to  serve. 
Curves  in  fields  should  be  made  conform- 
able to  the  ploughing  of  the  adjoining  land, 
for,  if  such  adaptation  be  not  attended  to, 
land  may  be  lost  to  tillage  in  the  acute- 
ness  of  the  curves.  After  large  pins  are 
set  to  show  the  general  form  of  a  long  curve, 
or  series  of  long  curves,  smaller  ones  should 
be  employed  to  fill  up  the  segments  be- 
tween the  larger,  which  the  cord  stretched 
upon  the  face  of  all  the  pins  will  show, 
and  the  beauty  of  their  curves  niay  be 
preserved  by  small  pins  with  hooked  heads. 
If  a  curve  on  a  ditch  is  required,  the  rut- 
ting of  the  breadth  of  the  ditch,  as  also  the 
making  of  the  thorn-bed,  should  follow  the 
cord  in  its  curved  position;  but  great  care 
is  requisite  to  preserve  the  two  sides  of  a 
curved  ditch  parallel  ;  for  if  the  cross- 
headed  wooden  rule  is  not  held  as  a  tangent 
to  each  particular  part  of  the  curve  which 
the  ditch  is  to  have,  the  breadth  of  the 
ditch  will  vary  considerably  in  different 
places,  and  its  form  will  be  twisted. 
The  hedge-bank  will  then  be  deprived  of 
sufficient  covering  at  places  where  the 
ditch  is  twisted  into  broad  and  narrow 
portions.  There  is  no  error  into  which 
labourers  are  so  apt  to  fall  as  this  :  they 
measure,  without  thinking  of  the  conse- 
quences, at  any  angle  across  a  curved  ditch. 

5626.  A  very  common  practice — recom- 
mended by  most  writers  on  hedges — is  to 
leave  a  broad  scarcement  in  front  of  the 
thorn-bed,  because  it  is  necessary  to  supply 
theyoung  thorns  with  moisture.  Itisalleged 
that  the  sloping  face  of  the  bank  conveys 
away  the  rain  that  falls  into  the  ditch  from 
the  plants.  And  what  although  it  does?  The 
young  thorn  does  not  imbibe  moisture  by 
the  point  of  its  stem,  but  by  the  fibres  of  its 
roots,  which  easily  obtain  it  through  the 
mound,  the  earth  of  which  is  loose  enough 
for  the  transmissi(m  of  rain.  But  inde- 
pendently of  this,  a  scarcement  is  evidently 
so  excellent  a  contrivance  for  encouraging 
the  growth  of  weeds,  that  it  is  impossible 
to  clean  a  hedge  well  where  there  is  one. 
Earth  from  the  bottom  of  the  ditch  may, 
no  doubt,  be  occasionally  thrown  upon  the 
scarcement  to  smother  the  weeds;  but  its 
accumulation  there  must  be  limited  to  the 
height  of  the    thorn-bed,  and  weeds  can 

Plane  Geometry,  p.  57. 
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grow  as  well  upon  tliis  eartL  as  upon  the 

ecarceraent.     The  appearance  of  fig.  460  is 

Fig.  460. 
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BAD  EFFECT  OF  A  SCARCEMENT. 

sufficient  to  condemn  the  use  of  tliescarce- 
ment  in  any  bedge-work,  where  the  weeds 
6,  on  the  scarcemeut  a,  vie  in  lieight  and 
vigour  with  the  thorn  plant  c  itself. 

5627.  Where  part  of  a  hedge  is  desired 
to  be  carried  across  a  water-course,  an 
arch  or  lartre  conduit  is  often  made  to  span 
it,  its  sides  hanked  up  with  sods  or  earth, 
and  a  quantity  of  mould  wheeled  upon  it, 
to  form  the  thorn-bed.  I  have  seen  such 
structures,  but  do  not  approve  of  tiiem, 
because  hedge-banks  on  stone  building  do 
not  retain  sufficient  moisture  in  summer  to 
support  even  young  thorn-plants.  If  the 
nature  of  the  ground  will  admit  of  it,  it  is 
better  to  plant  the  thorns  on  the  surface  of 
the  ground,  as  near  as  possible  on  each  side 
of  the  water-course,  above  flood-mark. 
The  water-channel,  probably  dry  in  sum- 
mer, when  the  fields  are  only  used  for 
stock,  can  be  fenced  with  paling;  or,  what 
is  a  better  fence,  if  stones  can  be  procured 
at  a  reasonable  distance,  a  strong  dry-stone 
wall,  with  large  openings  in  it  to  allow  the 
water  to  pas^  throu^h  in  winter  The 
openings  can  be  filled  up  in  summer  with 
a  few  thorns,  to  keep  in  sheep. 

5628.  If  it  is  desired  to  plant  a  thorn- 
hedge  on  the  top  of  a  sunk-fence,  or  along 
the  edge  of  a  walk  by  the  side  of  a  shrub- 
bery, i.r  to  enclose  a  shrubbery  or  a  clump 
of  trees  in  pleasure-ground  or  lawn,  the 
plants  should  be  assorted  and  prepared  as 
directed  abnve  (5611);  hut  instead  of  rais- 
ing a  mound,  which  in  such  situations  would 


aot  look  well,  trench  a  stripe  of  ground  with 
the  spade,  in  the  intended  line  of  the  hedge, 
at  least  three  feet  in  breadth,  jiointing  in 
dung  and  raking  in  lime  in  adequate  quan- 
tities some  time  before  the  period  of  plant- 
ing. When  that  time  arrives,  stretch  the 
cord  in  the  middle  of  the  stripe,  guiding 
the  curves  with  wooden  pins.  First, 
smoothen  the  surface  of  the  ground  with  a 
clap  of  the  spade  upon  the  cord,  and  then 
notch  deeply  with  it  by  the  side  of  the 
cord,  drawing  the  earth  towards  you.  Into 
this  furrow  carefully  place  the  roots  and 
fibres  of  the  thorn-plants,  with  their  cut 
stems,  fig.  457,  leaning  against  the  cord ; 
and,  supporting  the  plants  in  their  places 
with  the  left  hand,  fill  up  the  furrow  with 
earth  with  a  trowel  in  the  right  hand.  Press 
the  plants  firmly  against  the  earth  with  the 
outside  of  the  foot  placed  in  a  line  with  the 
stems,  and  fill  up  and  make  the  surface 
level  with  the  spade.  After  the  removal 
of  the  cord,  press  the  ground  with  the 
row  of  thorns  between  both  your  feet,  and 
finish  off  the  work  with  a  rake.  In 
planting  ornamental  hedges,  you  should 
bear  in  mind  that,  for  whatever  pur- 
pose a  hedge  may  be  wanted,  the  thorns 
should  always  be  planted  on  the  natural 
surface  of  the  ground;  for  if  set  in  tra- 
velled earth,  unless  it  is  of  considerable 
bulk  and  depth,  they  run  the  risk  of  being 
either  stunted  in  growth,  or  of  altogether 
perishing  for  want  of  nourishment.  Thorns 
i.iight  be  planted  in  this  manner  in  the 
fiehls,  and  where  the  soil  is  deep  and  dry 
the  plan  is  good,  and  the  plants  will  no 
doubt  thrive  ;  but  in  shallow  soils,  however 
dry — and  especially  where  they  are  damp 
belovv' — even  though  drained,  the  plants  will 
most  probably  not  thrive.  I  observe  that 
most  of  the  thorns  planted  along  the  sides 
of  railways,  for  fences,  are  planted  on  the 
surface  ;  but  time  is  yet  wanting  to  show 
whether  or  not  they  will  thrive  in  all 
cases.  I  suspect  they  will  not,  for  drain- 
ing is  very  imperfectly  attended  to  on 
railways. 

5620.  Forest  trees  ought  never  to  be 
planted  in  the  line  of  thctrns,  for  it  is  quite 
impossible,  even  with  the  greatest  care,  to 
rear  thorn-plants,  to  become  a  good  fence, 
under  their  drip.  Thorns  are  very  im- 
patient of  being  overshadowed  by  taller 
trees;  and  trees  planted  on  the  top  of  a 
mound,  betwixt  double  hedges,  not  only 
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rot)  both  of  moisture  iit  the  roots,  but  pour 
their  drip  directly  upon  brandies  of  the 
thorns.  "  To  plant  trees  in  the  line  of  a 
hedge,"  says  Lord  Kauies,  "  or  within  a 
few  feet  of  it,  ought  to  be  absolutely  pro- 
hibited as  a  pernicious  practice.  It  is 
amazing  that  people  should  fall  into  this 
error,  when  they  ought  to  know  that  there 
never  was  a  good  thorn-hedge  with  trees 
in  it.  And  how  should  it  be  otherwise? 
An  oak,  a  beech,  or  an  ehn,  grows  faster 
than  a  thorn.  When  suffered  to  grow  in 
the  midst  of  a  thorn-hedge,  it  spreads  its 
roots  everywhere,  and  robs  the  thorns  of 
their  nourishment.  Nor  is  this  all :  the 
tree,  overshadowing  the  thorns,  keeps  the 
sun  and  air  from  them.  At  the  same  time, 
no  tree  takes  worse  with  being  over- 
shadowed than  a  horn."  *  Hedgerow 
trees  are  strongly  recommended,  by  all  the 
old  writers  on  agriculture,  as  being  the 
best  means  of  growing  timber  for  the  navy, 
and  giving  shelter  to  fields ;  and  even  a 
recent  writer  on  timber  seems  to  favour 
the  plan  of  planting  the  oak  in  hedgerow, 
as  if  that  tree  could  not  be  sufficiently 
gnarled  for  naval  purposes,  and  rendered 
thick  in  the  bark  for  tan,  in  other  exposed 
situations  where  they  could  do  no  injury, 
rather  than  in  thorn-hedges. t 

5630.  Where  thorns  are  made  to  fence 
plantations,  they  should  be  planted  on  the 
outside  of  the  mound,  though  facing  the 
N.,  that  the  air  may  have  free  access  to 
them ;  and  no  large  forest-tree  should  be 
planted  near  behind  them. 

5631.  It  is  not  unusual  to  see  beech  mixed 
with  thorn  as  a  hedge  ;  but  beech  is  no- 
where a  terror  to  live-stock  in  fields.  The 
sweet  briar (jRosa  canina,)  too,  is  frequently 
mixed  with  the  thorn,  and  no  doubt  im- 
parts a  delightful  perfume  to  the  air  after 
a  shower  in  summer;  but  it  soon  overcomes 
the  thorns  near  it.  The  crab  apple  {Pyrus 
mains)  also  displaces  thorns  in  hedges. 
We  have  only  to  view  the  hedges  in  the 
southern  counties  of  England,  to  be  con- 
vinced of  the  noxious  effects  of  intermixing 
other  plants  with  the  thorn. 

5632.  Spring. — Our  attention  has  been 
occupied  with  the  fencing  of  a  whole  farm 
with  thorn  hedges ;  and  such  an  operation 


can  only  be  undertaken  in  winter.  Now 
that  spring  has  arrived,  when  the  planting 
in  all  cases  should  cease,  we  have  to  attend 
to  the  treatment  of  hedges  of  older  growth, 
and  the  first  consideration  bestowed  on 
tliem  in  spring  is  pruning.  The  season  of 
pruning  is  limited,  for  it  ought  not  to  be 
begun  as  long  as  frost  is  likely  to  occur; 
nor  continued  after  the  sap  has  become 
active  in  the  plants  in  spring.  I  remem- 
ber of  a  fine  hedge  in  Berwickshire  being 
breasted  over,  in  a  time  of  hard  black 
frost,  not  so  much  for  its  own  sake,  as  to 
obtain  a  near  supply  of  thorns  for  a  dead- 
hedge.  I  remarked  to  the  hedger  that  the 
thorns  gave  a  curious  metallic  ring  on  be- 
ing struck  with  the  hedge-bill  ;  but  he 
was  insensible  to  the  peculiarity  of  the 
sound  where  he  stood,  beside  the  hedge. 
Whether  this  sound  was  indicative  of 
the  subsequent  phenomenon  exhibited 
by  the  hedge,  I  know  not ;  but  the  pruned 
stems  put  forth  very  few  buds  in  the  sub- 
sequent spring  and  summer — not  that  they 
seemed  to  be  dead  from  the  appearance  of 
the  bark  or  of  the  wood,  where  the  latter 
was  exposed  to  view  by  the  action  of  the 
hedge-bill.  The  hedge  continued  in  a 
dormant  state  in  the  ensuing  winter ;  but 
in  the  following  spring,  more  than  twelve 
months  after  the  pruning,  it  exhibited 
signs  of  life,  and  put  forth  most  A'igorous 
shoots  in  summer,  some  of  them  not  less 
than  4  feet  in  length.  Although  I  cannot 
explain  this  phenomenon,  there  is  suffi- 
cient peculiarity  in  it  to  justify  the  advice, 
that  no  hedge  should  be  cut  down  in  win- 
Fig.  461.  ter  in  frost,  but  to  await 

the  return  of  the  sap 

in  spring. 

5633.  The  pruning 
of  well-grown  young 
hedges  c<msists  of  only 
one  operation — switch- 
ing. Switching  is  the 
lopping  off  straggling 
branches  that  grow 
more  prominently  from 
a  hedge  than  the  rest  j 
and,  in  doing  this,  the 
extreme  points  of  many 
of  the  other  branches 
are  also  cut  off.  This 
THE  SWITCHING-BILL.  Operation  is  performed 


•  Kames'  Gentleman  Farmer,  p.  283. 


t  Matthew  On  Nazal  Timber,  p.  359. 
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with  tlie  switcliiiig-bill,  fig.  461.    It  has  a  clay  on  a  tilly  subsoil — in  everv  case  let 

curved  blade  9  indies  long,  and   1^  inch  it  ^rotr,  and  let  it  afterwards  l>e  judiciously 

broad ;  a  helve  2  feet  3  inches  in  length  ;  pruned,  and  the  assurance  of  exj>erience 

and   its   weight  altogether  is  about  2^  lb,  is,  that  you  will  possess  an  excellent  fence. 

It  feels  light  in  the  hand,  and  is  used  with  and  a  beautiful  hedge,  in  a  much  shorter 

an  upward  stroke,  turning  backwards  over-  time  than  the  usual  treatment  by  hedgers 

head.  will  ever  produce. 


5634.  Hedgers  have  a  strong  predilec- 
tion to  use  the  switching-bill.  They  will, 
without  Compunction, switch  a  young  hedge 
at  the  end  of  its  first  year's  existence.  Xo 
new  planted  hedge  ought  to  be  touched 
with  a  knife  until  it  is  at  least  two  years 
old — the  great  object  being  to  attain  en- 
largement of  the  roots,  that  they  may 
search  about  freely  for  support ;  and  the 
only  way  a  plant  has  of  acquiring  large 
roots  is  by  means  of  the  growth  of  its 
branches  and  leaves  in  summer,  supporting 
their  healthy  functions.  Even  beyond  the 
age  mentioned  above,  the  pruning-knife 
should  scarcely  be  used,  until  the  yung 
hedge  has  acquired  the  height  sufficient  for 
a  fence  ;  an<l  not  freely  then,  but  only  to 
check  the  in(  rdinate  growth  of  some  of  the 
branches,  and  to  preserve  equality  in  the 
size  of  the  plants.  There  can  be  no  doubt  of 
excessive  i)runing  curbing  the  growth  of  the 
young  roots  of  hedges,  when  we  observe 
the  verv  puny  stems  which  much  prune<l 
young  hedges  always  present.  Both  ex- 
perience and  observation  have  satisfied 
me,  th.Tt  to  the  abuse  of  pruning  should  be 
ascribed  most  of  the  deaths  oi young  he<lge- 
plants,  and  the  consequent  number  of  gaps 
observable  in  old  hedges.  No  dtiubt  the 
thorn  plant  is  placed  in  a  wide  range  f>f 
soil  and  situation,  and  it  is  reas^)nable  to 
expect  tluit  it  will  grow  better  in  some 
situations  than  others ;  but  having  had 
favourable  opportunities  of  observing  the 
rearing  of  thorn  hedges  in  a  great  diversity 
of  soils,  from  the  lightest  gravel  to  the 
heaviest  clay — and  even  in  peat-moss — I 
can  affirm  tliat  rational  management  will 
enable  them  to  become  a  good  fence,  and 
continue  so  in  any  soil,  though  not  in  any 
situation,  such  as  ainonjrst  under-watcr. 
Let  the  jtlant  have  peace  to  ijrow  till  it 
has  acquireil  a  considerable  degree  of 
natural  strength,  taking  a  longer  or 
shorter  time  to  acquire  it,  according  to  the 
circumstances  in  which  it  is  placed — ac- 
quiring it  in  the  shortest  time  in  deep 
sandy  loam,  the  most  useful  of  all  soils, 
and  taking  the  longest  time  in  poor  thin 


5635.   I  have  given,  in  fig,  462,  a  repre- 

Fig.  462. 


A  OKKECTI.V  >\\1TCI1KU    I  lIOll.N    HLULit.. 

sentation  of  the  average  height  which  a 
young  hedge  should  attain,  in  relation  to 
the  hei;:ht  of  its  hedge-bank  and  the  depth 
of  its  ditch,  before  it  is  switched  up  ;  and 
althougli  all  the  plants  will  not,  in  that 
time,  have  individually  acquired  the 
strength  of  that  represented  in  the  cuf, 
still  the  form  and  outline  of  the  hedgo, 
trace<l  by  the  letters  a  h  and  b  c,  niav  be 
obtained.  This  form  is  given  to  the  plant 
by  switching  the  face  a  next  the  ditch 
with  a  slight  hatter  towards  the  toj),  4, 
which  is  more  perpendicular — more  like 
a  walled  fence  than  the  face  behind,  from 
c  to  b — l»ecause  the  plant  in  that  jiarticular 
part  should  be  er.cf)urage<l  to  cover  the 
top  of  the  hedge-bank  with  its  lowest 
branches,  for  the  doulile  purpose  of  pre- 
venting trespasses  upon  it,  and  of  keeping 
down  the  weeds  upon  the  bank,  as  also 
of  forming  a  sloping  face  from  the  level  of 
the  ground  at  d,  to  the  top  of  the  jilant  at 
h.     A  hedge  of  such  a  shape  will  not  only 
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have  a  broad  enough  basis  from  a  to  c — 
perhaps  5  feet  altogether  over  tlie  branches 
— to  form  a  close  fence,  but  also  a  light 
top  to  encourage  the  upward  growth  of 
the  plant ;  while  the  sloping  face  on  each 
side  affords  room  for  the  naturally  upright, 
straight,  stiflf,  spiny  shoots  to  grow  up- 
wards. 

5636.  A  seasonal  accident,  however, 
may  befall  a  young  hedge  in  winter — it 
may  be  smothered  with  snow  ;  and  on 
the  mass  of  snow  subsiding  by  consolida- 
tion, its  great  weight  may  strip  off  many 
of  the  lateral  branches,  and  break  down 
the  top  shoots.  This  accident  I  have  seen 
occur,  and  there  is  no  evading  it ;  for  the 
strongest  branches  of  the  largest  hedge 
may  be  stripped  off  by  the  weight  of  snow. 
In  such  a  case  tlie  young  plants  must  be 
pruned  in  spring  by  the  removal  of  all  the 
injured  parts,  withapruning-knife,  but  no 
more.  No  matter  though  tliis  necessary 
pruning  leave  the  young  hedge  in  an  un- 
equal state — some  of  the  plants  being  nmch 
crushed,  whilst  others  have  escaped  injury 
— let  it  grow  ;  and  although  the  pruned 
plants  may  not  overtake  the  others,  these 
latter  can  be  afterwards  pruned  to  a  pro- 
per size  one  year  earlier  tiian  they  would 
have  been,  had  no  accident  befallen  the 
hedge. 

5637.  There  are  commonly  two  forms 
of  hedges  found  on  farms  in  Scotland. 
One  is  the  pointed  or  hog-mane  shape,  as 
shown  in  fig.  462  ;  the  other  is  the  more 
natural  form  of  the  plants,  assumed  by 
having  leave  to  shoot  up  their  tops,  whilst 
the  lateral  brandies  are  switched  off. 
Though  these  two  forms  are  also  found  in 
England,  the  country  of  luxuriant  hedges, 
other  forms  are  met  with — many  pictur- 
esque in  tlie  extreme,  but  otherwise  not 
desirable,  inasmuch  as  hedges  with  large 
expanded  tops  occupy  nmch  valuable 
ground.  Were  such  a  broad-topped  form 
allowed  in  some  parts  of  Scotland,  the  first 
winter's  snow  would  inevitably  crush  the 
hedge  down  to  the  ground.  Of  the  two 
forms  referred  to,  either  may  be  adopted 
according  to  circumstances.  Along  both 
sides  of  a  turnpike  rode,  the  low  hog-name 
is  most  advisable,  to  allow  the  free  action 
of  the  wind  upon  the  road.  A  height  of 
from  4i  feet  to  6  feet  will  suffice  for  the 
purpose.     The  natural  method  is  admir- 


ably adapted  to  afford  shelter,  and  should 
therefore  be  reared  against  the  stormy 
quarter  of  the  farm ;  and,  as  pruning  is 
attended  with  trouble  and  expense  where 
hedges  thrive  luxuriantly,  they  may  be 
allowed  to  grow  up  where  they  cannot 
do  harm,  as  upon  heights  and  in  hollows. 
After  having  attained  its  natural  height — 
which,  in  the  thorn,  may  be  10  feet — 
the  plants  acquire  thickness  of  stem, 
which,  if  let  alone,  will  continue  to  in- 
crease for  many  years.  But  while  it  be- 
comes thicker,  the  plant  changes  its 
character,  gradually  forsaking  the  form  of 
the  hedge-plant,  and  assuming  the  more 
natural  form  of  the  tree — enlarging  its 
head  by  the  lateral  expansion  of  the 
upper  branches,  and  elevating  its  stem  by 
a  natural  pruning  of  the  lower  ones — 
every  year  thus  rendering  itself  more 
and  more  unfit  for  a  fence.  In  observing 
this  natural  tendency  in  hedges,  the 
hedger  should  consider,  that  the  thorn- 
plant  is  not  in  its  natural  state  when  placed 
in  line  as  a  fence  along  the  side  of  a  field  ; 
and,  consequently,  if  he  desires  to  retain 
it  as  a  fence,  he  must  restrain  its  tendency 
to  become  a  tree.  He  has  all  this  in  his 
power,  and  may  even  make  an  old  hedge 
resume  its  youthful  habits  by  well-timed 
pruning,  for  such  is  the  accommodating 
nature  of  the  thorn-plant. 

5638.  The  only  sort  of  pruning  suit- 
able for  so  strong  a  hedge  is  cutting  it 
down ;  and  there  are  two  modes  of  doing 
this — one  by  leaving  the  stems  and  some 
of  the  branches  at  a  certain  height  from 
the  ground,  the  other  by  cutting  off  all 
the  branches  and  the  stems  to  within  a 
few  inches  of  the  ground.  Tlie  former  is 
called  breasting  over^  the  latter  cutting 
doicn. 

5639.  The  instrument  WMth  which  a 
hedge  is  breasted  over  is  called  a  breast- 
ing-knife,  and  is  like  a  switching-bill,  fig. 
461  ;  but  the  blade  is  somewhat  shorter 
and  stronger,  and  the  implement  altcigether 
heavier.  It  is  used  with  a  single  back- 
handed upward  stroke.  It  costs  from  3s. 
to  7s.  6d.  On  stating  this  difference  of 
price,  I  may  remark  that  it  arises  solely 
IVom  tlie  quality  of  the  article.  The  com- 
mon Englisii  hedge-hills,  made  for  sale^ 
cost  only  3s.  a-piece ;  but  the  pmbability 
is,   that  a  good  day's  uork  cannot  be  got 
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out  of  1  in  10  of  tliein ;  wliereas  the 
Scotcli-niade  7s.  6(1.  bills  will  last  for 
years,  f^'we  satisfaction  all  tlie  time,  and 
prove  tliemselves  the  cheapest  instruments 
in  the  end. 

5640.  On  determining  the  age  to  breast 
over  a  hedge,  its  stems  should  not  be 
stronger  than  a  hedgercan  cut  through  with 
one  hand  by  two  or  three  strokes  of  the 
breasting-knife.  The  hedger,  on  com- 
mencing this  operation — using  the  knife 
in  his  right  hand,  and  covering  his  left  with 
a  hedger's  leather-glove — stands  on  the 
hedge-bank,  near  the  hedge,  with  his  face 
outwards,  and  his  right  hand  to  the  hedge 
to^be  cut  down.  After  cutting  a  few 
thorns  in  any  way  at  the  end  of  the  hedgCj 
to  make  room  for  himself  to  stand  upon  its 
bank,  he  commences  cutting  the  principal 
stem  of  the  plant  nearest  him,  at  about  the 
height  of  his  knee  above  the  ground  where 
it  is  growing.  In  cutting,  he  uses  the 
knife,  by  first  making  a  firm  cut  upwards 
upon  the  stem,  the  knife  perhaps  penetrat- 
ing to  the  heart ;  and  if  not  much  exceeding 
1  inch  in  diameter,  he  may  cut  it  through 
at  one  stroke ;  but  the  generality  of  the 
stems  will  require  more  than  one  stroke, 
although  I  have  seen  a  hedger,  of  by  no 
means  great  personal  strength,  cut  through 
thicker  stems  at  a  stroke  than  his  appear- 
ance would  indicate  ability  to  do.  But 
supposing  the  first  stroke  to  penetrate  about 
an  inch,  the  next  one  is  given  in  a  down- 
ward direction  to  meet  the  inner  end 
of  the  first  stroke,  so  that  a  wedge  of  the 
stem  may  be  cut  out.  The  wedge  Hying  off, 
the  next  stroke  is  given  in  the  exact  line 
of  the  first,  and  it  will  most  probably 
sever  the  stem  ;  but  if  not,  another  at  the 
furthest  corner  of  the  cut,  and  one  at 
the  nearest,  will  send  the  knife  through. 
All  the  cuts  made  with  a  view  to  remove 
the  wedge-shape  pieces  are  comparatively 
light ;  but  the  upward  cuts  intended  to 
sever  the  stem  are  given  with  force ;  and 
both  sorts  of  strokes  follow  fast,  until  the 
stem  is  cut  through.  In  renewing  each 
stroke,  the  hedger's  left  hand  is  ready,  the 
moment  the  knife  is  brought  in  front  of 
his  body,  to  receive  its  back  between  the 
fingers  and  thumb,  as  a  rest  and  a  guide 
for  the  next  stroke.  The  cut  stem  will 
either  drop  down  on  end  ujuni  tlie  ground 
beliind  the  line  of  the  hedge,  or  will  be 
kept  suspended,  by  the  interlacing  of  its 


branches  amongst  those  of  the  plant  be- 
yond it.  On  the  stem  beinj;  severed,  the 
hedger  seizes  its  lower  end  with  his 
gloved  hand,  and,  with  the  assistance  of 
the  knife  in  the  other,  pulls  it  asunder 
from  the  ailjoining  plant,  and  throws  it 
endways'  either  on  the  heudridgc  beyond 
the  ditch  be-side  him,  or  upon  the  head- 
ridge  of  the  field  behind  the  hedge-bank, 
whichever  place  may  have  been  selected  for 
carrying  away  the  thorn.s  from,  to  be  made 
into  a  dead-hedge.  Standing  up  at  the 
far  side  of  the  sloped  cut  of  the  stem, 
there  may  be  a  small  splinter  of  wood 
and  bark,  left  by  the  last  stroke  of  the 
bill,  though  with  a  dexterous  hand  this 
seldom  happens ;  yet,  to  give  the  cut  a 
finished  appearance,  the  hedger  cuts  off  the 
splinter  neatly  with  his  bill,  held  in  both 
hands.  All  the  lateral  branches  growing 
from  the  stem  are  cut  off  in  the  same  man- 
ner as  far  back  as  the  top  of  the  hedge- 
bank,  with  an  inclination  corresponding 
to  the  slope  of  its  face,  so  that  the  back- 
most branch  preserves  about  the  same 
height  above  the  top  of  the  hedge-bank  as 
the  stem  in  front  does  above  the  hedge-line. 
The  finished  breasting  may  be  seen  in  fig. 
463,  where  the  sloping  cuts  are  shown  in 
Fig.  463. 


A  BREASTED  OVKll  TH0RN-HED(;E,  WITH  THB 
HEDGE  BANK  AND  FACE  WORN  DOWN. 

the  main  stem  at  c  along  the  other  stems 
from  c  upwards  above  the  hedge-bank. 
The  hedger  proceeds  in  this  manner  until 
the  entire  hedge  is  cut  down.  The  cost 
for  breasting  over  a  hedge  is  about  4d.  per 
rood  of  6  yards.  If  the  stems,  such  as  at 
c,  are  strong  and  hard,  the  cutting-bill  may 
be  used  for  the  stems,  and  the  breasting- 
knife  for  the  branches.  A  pair  of  hedger's 
gloves  costs  Is.  or  Is.  6d. 

5641.  Breasting  is  best  suited  to  a  com- 
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paratively  young  hedge,  every  branch  and 
stem  of  which  will  soon  be  covered  over 
with  young  twigs,  which  will  ere  long 
form  a  close  structure  of  vigorous  stems ; 
but  an  older  hedge,  one  that  has  reached 
its  utmost  natural  height  of  10  feet,  when 
determined  to  be  cut  down  should  not  be 
breasted  over,  as  is  too  often  done,  but  cut 
down  within  a  few  inches  of  the  ground. 
This  is  a  very  different  operation  from 
breasting,  inasmuch  as  it  leaves  no 
branches,  and  only  a  small  portion  of  the 
stem. 

5642.  The  instrument  used  for  this 
Fig.  464.  purpose  is  the  cutting- 
bill,  fig.  464.  It  has 
a  blade  7  inches  long, 
and  2^  inches  broad; 
a  helve  2^  feet  in 
length  ;  and  the  bill  al- 
together weighs  6  lb. 
It  is  used  exactly  in 
the  same  manner  as  the 
breasting-knife  ;  but 
being  so  much  heavier 
in  itself,  and  employed 
on  stronger  j)lants,  it 
requires  greater  labour 
to  wield  it.  It  costs 
7s.     6d.,    the     highest 

ii  price   of  such     instru- 

THE  CUTTING-BILL.     mCUtS. 

5643.  In  cutting  down  an  old  hedge 
with  this  bill,  the  hedger  stands  upon  the 
side  of  the  ditch  under  the  line  of  hellge. 
From  this  position  the  strokes  are  given 
upwards,  but  near  the  ground  at  first ; 
and,  to  give  freedom  to  the  hedger,  he  first 
uses  the  breasting-knife  to  clear  away  all 
the  small  branches  that  grow  out  of  and 
around  the  stem  to  be  cut  through. 
Without  this  precaution,  the  operating 
hand  of  the  hedger  might  be  severely  la- 
cerated by  the  straggling  branches.  The 
stem  being  thick,  many  strokes  will  be  re- 
quired to  cut  it  through  ;  and  many  of  these 
will  have  to  be  given  downwards,  to  cut 
away  the  wood  in  wedges.  The  left  hand 
is  used  to  rest  and  guide  the  bill,  as  it  did 
in  the  case  of  the  breasting-knife.  When 
severed,  the  stems  are  laid  upon  the 
ground,  on  either  or  both  sides  of  the 
hedge,  as  the  thorns  may  afterwards  be 
required.  The  cost  of  cutting  down  an 
old  hedge  is  2id.  per  rood  of  6  yards.     It 


is  cheaper  than  breasting,  though  in  itself 
harder  labour,  because.ouly  one  stem  has  to 
be  cut  through  to  remove  the  entire  plant. 


THE  HEDGER'S  axe. 


5644.  A  still  older  hedge,  with 
stronger  stems,  requires  the  hedger's  light 
small  axe,  fig.  465,  to  cut  it  down.     It 

Fig.  465.  weighs  8   lb.,   and    its 

helve  measures  3  feet 
in  length.  It  costs 
from  Is.  8d.  to  2s.  6d., 
ranging  in  size  from 
No.  1  to  No.  4.  In 
using  it,  the  hedger 
stands  in  the  opposite 
direction  to  using  the 
breasting-knife  and 
cutting-bill  ;  he  has 
the  left  hand  next  the 
hedge,  and  uses  the 
axe  with  both  hands, 
and  directs  its  strokes 
as  with  the  carpenter's 
common  axe.  The 
twigs  are  first  removed 
by  the  breasting-knife. 
The  cutting  strokes  are  all  made  upwards, 
and  the  obstructing  timber  is  wedged  out 
in  pieces. 

5645.  In  all  these  cases  of  cutting  over 
the  stems  of  the  thorn-plants,  the  incision 
slopes  upwards  from  the  face  towan-ds  the 
back  of  the  hedge.  The  cuts  on  the 
sxrowing  stems  are  made  by  the  hedger 
not  in  the  plane  of  the  line  of  the  hedge, 
but  at  a  considerable  angle  to  it ;  so  that, 
when  the  cuts  are  viewed  in  the  direction 
in  which  the  hedger  proceeds  in  cutting, 
they  are  not  visible,  while  from  the  opposite 
direction  they  almost  face  the  spectator. 

5646.  Hedges  are  wofuUy  mismanaged 
in  the  cutting  in  many  parts  of  the  coun- 
try. Without  further  consideration  than 
saving  the  expense  of  a  paling  to  guard  a 
Tiew-cut-down  hedge,  or  in  ignorance  of 
the  method  of  making  a  dead-hedge  from 
the  remains  of  an  old  live  one,  the  stems  of 
an  old  hedge  are  often  cut  over  about  3| 
feet  high,  to  remain  as  the  fence.  The 
consequence  is  just  what  might  have  been 
anticipated  from  the  known  habits  of  the 
thorn — a  thick  growth  of  young  twigs 
where  the  hedge  was  cut  over  ;  and  the 
ultimate  eftect  is,  that  of  a  young  hedge 
standing  at  3^  feet  above  the  grounj^  upon 
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bare  stakes.  Tlie  only  plan,  therefore, 
to  make  an  okl  hedge  a  valuable  fence,  is  to 
cut  it  over  near  the  ground,  and  form  a  dead- 
hedge  with  the  part  cut  oif  to  protect  it. 

5647.  But  another  mismanagement  is 
in  the  mode  of  making  the  cuts  when 
hedges  are  cut  down.  The  bill  is  too 
often  used  to  hack  doicn  the  stems,  in- 
stead of  to  cut  off  the  branches ;  and  the 
consequence  to  the  stems  is  the  opposite 
of  wliat  is  right — the  branches,  worthless 
when  severed  from  the  hedge,  being  cut 
off  clean  ;  while  the  top  of  the  stems,  upon 
which  depend  the  future  fence,  are  shat- 
tered to  pieces.  This  barbarous  work 
is  occasioned  by  giving  a  downward  in- 
stead of  an  upward  stroke  in  cutting  oft" 
the  branches  from  the  stems.  Fortunately 
for  the  owner  of  the  hedge,  the  natural 
habit  of  the  plant  in  part  counteracts  the 
mischievous  work  of  his  own  hedger ;  for, 
hacked  and  split  as  the  stems  are,  they 
nevertheless  push  out  young  twigs,  and 
conceal,  though  not  cure,  the  injury  the 
they  have  received.  The  diff'ereiice  in  the 
effects  of  the  strokes  in  cutting  a  hedge 
well  and  ill,  is  thus  truly  explained  by  Mr 
Francis  Blaikie  :  "A  moment's  reflec- 
tion," he  says,  "will  show  that  it  is  im- 
possible for  an  edge-tool  to  pass  through 
a  piece  of  timber  without  causing  a  severe 
pressure  against  one  or  both  sides  of  the 
wood,  because  the  tool  occupies  space.  The 
teeth  of  a  saw  drags  the  chips  out  of  the 
cut,  and  give  the  space  requisite  for  the 
tool  to  pass,  but  an  edge-tool  can  only 
pass  by  pressure.  .  .  .  In  cutting  the 
stem  of  a  hedge  or  young  tree  which  is 
growing  upright,  if  the  blow  is  struck 
down,  nearly  the  whole  pressure  falls  on 
i\\Q  ainh  ov  (frow'ing  stem,  which  is  shat- 
tered to  pieces,  while  the  stem  cut  off  is 
left  sound;  but  when  the  blow  is  struck 
up,  as  it  should  always  be,  the  effect  is 
reversed,  the  stub  is  then  left  smmd  and 
emootli,  is  cut  clean,  and  the  stem  cut  off" 
is  shattered.''  The  advantage  of  the  pro- 
per metliod  is,  that  "when  this  hitter  prac- 
tice is  adopted,  the  wet  does  not  pene- 
trate through  tlie  stub  into  the  crown  of 
the  roots,  canker  is  not  encouraged,  and 
the  young  siioots  grow  up  strong  and 
healthy,  and  able  to  contend  against  the 
vicissitudes  of  the  weather.''"" 


5648.  Hitherto  the  pruning  and  cutting 
have  proceeded  on  the  supposition  that 
the  hedge  cut  down  would  make  a  suffi- 
cient fence  when  it  grew  up  again ;  but 
this  will  not  be  the  case  if  many  of  the 
stems  are  as  far  asunder  as  to  leave  gaps 
between  them,  even  after  the  young  twigs 
shall  have  grown  up.  In  such  a  state  the 
pruned  hedge  will  never  constitute  an  ef- 
ficient fence  without  further  assistance ; 
and  the  mode  in  which  that  is  rendered  is 
termed  plashing,  which  consists  of  laying 
down  a  strong  and  healthy  stem  from 
the  one  or  the  other  side  across  the  gap. 
On  cutting  down  the  hedge,  where  the 
hedger  meets  with  a  gap  which  cannot  be 
filled  up  by  the  ordinary  growth  of  the 
young  stems,  he  leaves  a  healthy  supple 
plant  standing  beside  it,  on  the  side  of 
the  gap  next  him,  that,  when  plashed,  they 
may  all  lie  in  the  same  direction.  After 
the  hedge  is  cut  down,  the  hedger  plashes 
the  stems  he  left  standing  in  the  following 
manner  : — Commencing  at  the  end  of  the 
hedge  where  he  began  to  cut,  he  first 
pruties  off,  with  tiie  breasting-knife,  all 
the  branches  from  the  stem,  cuts  the  stem 
of  the  proi)er  length  for  the  gap,  and  then 
makes  an  upward  cut  in  it  near  the 
ground,  on  the  opposite  side  to  the  direc- 
tion towards  which  the  stem  is  to  be 
plashed,  but  no  deeper  than  is  necessary  to 
bend  it  to  the  proper  position,  which 
should  be  as  near  and  parallel  to  the 
ground  as  possible  ;  for,  unless  (he  stems 
are  laid  as  close  to  the  ground  as  to  fill  up 
the  gap  from  the  bottom,  there  is  no  use 
of  plashing.  The  plashed  stem  is  partly 
kept  down  either  by  a  snag  on  the  stem 
oti  the  other  side  of  the  gap,  or  by 
wattling  it  before  and  behind  two  or  three 
stems,  or  by  a  hooked  stick  driven  into  the 
ground  near  its  point,  and  partly  by  a 
wooden  wedge,  severed  in  cutting  the 
hedge,  inserted  into  the  cut,  which  is  de- 
fended from  rain  and  air  by  a  lump  of 
clay.  Plashing  is  represented  in  fig.  466, 
where  cd  is  the  first  j)lashed  stem,  cut 
nearly  through  at  e,  and  laid  along  near 
the  groinid,  across  the  gap  which  extends 
beyond  d  ;  b  a  is  a  stem  passing  across  the 
large  gap  be;  k  '\s  tiie  wedge  of  wood  in- 
serted into  the  cut  of  the  plashed  stem  ba 
to  keep  it  down.  The  stem  ba  extends 
beyond  the   immediate   gap  from  b  to  c. 


Blaikie  On  Hedges,  p.  33. 
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dovvn  at  c,  and  its  end  is  wattled  m  front     of  fastening  it  at  c,  it  should  have  been 

Fig.  466. 


THE  PLASHING,  AND  LAYING  OF  AN  OLD  HEDGE,  AND  THE  WATER-TABLING  OF  A  DITCH. 

?h.?tT.''r''     i'  ^-     '"'"  ^'  "''f '^'     ^^'"^'""^   '-^   ^"^  l^«Jfe'«  perhaps    f-r    500 
that  the  Stem  et/ originates  at  e  and  not  at     years."*  t-      ^^^    -^uu 

«?,  though  the  gap  is  really  beyond  <j?,  and 

not  between  the  stems  c  and  a,  because         5650.  Immediately  connected  with  the 

no  offshoot  was  found  on  a  to  leave  for  a  pruning  of  hed^res  in  sprin^^  is  the  .co^^r 

plash ;  and  had  there  been   the  stem  .  d  ing  of  the  ditches,  whu^h  !.e    e   to  kee^ 

would  have  been  cut  off  altogether,  and  them  dry,  and  iV^  repairinq  o/thehedZ 

on  aioot  ot  a.  constant  stream   of  water    miy   have    aa 

naici    PI     I  •       1    J         •  ,  "'"^'^  ™"'^  deposited  in   it  aa*  to  require 

.5649.  Plashing  hedges  is  much    prac-  scouring  before  the  space  about  the  roots 

tised  in  England,  where  it  is  frequently  of  the  hedge  is  able  to  accommodate  all  tie 

very  neatly  executed;  but  I  cannot  help  matter  that  should  be  scoured      ut  of  it 

thinking  that  many  a  good  hedge  is  there  In   this    case,  as    much    mud    si  ould    be 

needlessly  cut  down  for  the  sake  of  being  placed   between  the   hedge-roots   T  can 

plashed.     Plashes  are  there  laid  at  all  pos-  conveniently    lie,  which  "will    serN^    the 

sible  angles,  and  twisted  into  all  possible  double    purpose   of  easily  .ettin  '  "id  of 

forms,  as  if  to  prove  that  the  thorn  plant  part  of  ti.e  mu.l,  and  of  doin';  h^J  to  the 

can  wi  hstand  every  possible  torture.     I  hedge  by  thickening  the  soil  Cid   its 

c^-dial ly  agree  with  t  e  following  senti-  root^s;  and  the  remamder  should  b       Led 

pent.ouhe  practice  of  plashing,  and  they  on  the  ditch  lip  on  the  headridjre   to  be 

m  st  c     tie      "    fV'  '^  ^'"  T'°i"  '^    ^""^^-^'^  ^'  '^'^^'-^  f-  «^'-r  pu^s'es' 
niobt  ot  the  gaps  to  be  seen  in   hedges.  ^ 

Icfnti""^    '''^r''^'^    ^'^^=^'"    '•''^'''    ^'^^'^         -^651.  But  the  more  usual  practice  is 
vames,  ''an  ordinary  practice  in  England,     that,  when  the  ditch  is  t„  he  scourerouj 

a     the    long    run    is   destructive    to    tiie     same  time  i.runed,  and    the    hed-e-l.ink 
Plants;  and,accordingly,  there  IS  scarcely     repaired.      The    propriety    of  comb"  ^ 

where  Z^Z:!'  LT'^'T  ^"'"^    '"'?     ''r'  '^'^'''^  ^-''^  ^'  --'--1  obvi;,:       o  f 
A  caTi     :'        "  T  '7=  practised,     the  following  considerations:     After  the 

nine    i  pf  T    IT^?  "''  ^"^^'^^'  '"   ^'^'^     P'''''''  «f  ^^^^i"^^  '-e'^^^es  has  been  con! 
hi"      'f;    ^^'^^'^■^«P'">«V^>"^^^'>^'^"'     ducted  for  some    years  ^by  removhlJhe 

tree  of  long  lii,  =  ^^:i;.j^,;^-z:  ztzt^^%2.  z^vz:l 

sacred  by  plashing,   it  were    raised  and     removed  much  below    tsri    nil  Ice  ^n 
dressed  m  the  way  here  described,  it  would     all   soils.       The   incessant   a'io J  of  the 

Karnes'  Gentleman  Fanner,  p.  283. 


576 


REALISATION. 


atmosphere,  anJ  of  rain  and  snow  occasion- 
ally, n|uin  the  incline«l  surface  of  tlie 
hedge-bank,  j^ensihly  co-operate  with  the 
weeding  to  remove  the  soil  from  the  roots 
of  a  hedge.  Tlie  conddned  effects  of  tliose 
causes  are,  that  in  tinie  the  roots  are  left 
too  bare ;  and  if  the  deficiency  is  not 
remedied,  it  will  cause  the  whole  hedge  to 
be  shaken  to  the  roots  by  every  wind  that 
blows.  By  looking  back  to  fig.  4G3,  it 
will  be  seen  that  the  soil  has  been  removed 
from  the  hedge-bank,  and  the  bottom  of 
the  ditch  filled  up  to  the  extent  indicated 
below  the  dotted  line  b  c  a,  from  the  centre 
of  which  space  the  root  of  the  hedge 
projects  at  c.  The  deficiency  of  the  soil 
can  be  easily  supplied,  and  it  is  done  by 
water- tablhicjf.  Water-tabling  can  only 
be  executed  in  the  best  manner  after  the 
hedge  has  been  thoroughly  pruned.  It  is 
begun  by  making  a  sharp  notch  with  the 
fipade,  3  inches  deep,  in  the  side  of  the 
<litch,  about  a  foot  below  the  root  of  the 
thorns,  at  c,  fig.  467.  The  hedger  then  pares 

Fig.  467. 


THB     MUI>£  OF   WATEU-TABLINU    A    IlKDUK-Dri'l  H. 

away  all  the  earth  to  that  depth  from  below 
the  lliorn-roots  to  the  notch,  ])reserving 
the  ])roper  inclination  of  the  side  of  the 
ditcii.  If  the  side  of  the  ditch  is  found 
worn  away  to  a  greater  dcptli  than  the 
required  paring,  earth  should  be  rather 
put  on  than  taken  away  from  below  the 
root  of  the  hedge,  as  seen  between  e,  the 
dotted  line,  and  the  sods  c  and  d.  In  the 
meantimethe  hedger'sassistant — forwatcr- 
tahling  is  most  expediti(Hisly  and  better 
done  by  two  men  than  one,  in  proportion 
to  the  number,  though  the  hedger  might 
do  all  the  work  himself — the  assistant 
raises  sods  from  the  best  part  of  the  bot- 
tom of  the  ditch,  9  inches  broad,  4  inches 
thick,  and  of  the  depth  of  the  spade  in 


length,  and  lays  them  aside  for  the  hedger. 
The  hedger  then  places  these  sods  with 
the  sjjade  upon  their  edge  on  the  notch, 
with  the  grass  side  outwards,  and  beats 
them  to  the  bank,  making  them  all  of  the 
same  width  by  paring  their  upper  edge, 
and  keej)ing  tliem  in  a  straight  line  The 
sods  unite  to  each  other  the  more  (juickly 
and  firmly  when  their  ends  are  cut  ac\ite- 
angled,  instead  of  square — not  only  in  their 
thickness,  but  in  their  breadth — as  is  par- 
tially shown  atf/f,  fig. 466, which  represent 
the  faces  of  the  sod  c,  fig.  467,  when  set. 
The  reason  for  putting  the  grass  aide  of  the 
sods  outwards  is,  that  the  sods  niayadhen> 
and  grow  to  the  bank  ;  for  if  they  weni 
put  on  with  the  grass  side  inwards,  thefrosi 
of  the  ensuing  winter  would  cause  thenj 
to  slide  down  ;  and  there  need  be  no  ap- 
prehension of  injury  to  the  hedge  from  thi> 
growth  of  the  grass  from  the  sod  when 
it  is  set  at  some  distance  below  thj 
hedge-roots.  This  is  called  the  set-sod. 
While  the  hedger  is  engaged  in  sotting 
these  sods,  the  assistant  raises  others  6 
inches  broad,  4  inches  in  depth,  and  of  the 
length  of  the  spade's  face.  After  a  few  of 
these  smaller  sods  have  been  made  ready, 
the  hedger  lays  them,  so  as  to  break  jcdnt 
with  the  set-sods,  with  the  grass  side 
downwards,  upon  the  npper  edge  of  the 
set-sods;  beating  them  flush  with  the  face 
of  these,  and  pushing  them  under  the 
thorn-roots.  This  sod  is  called  the 
table,  and  is  seen  in  section  at  </,  fig.  4G7, 
and  in  face  from  h  to  ff,  fig.  466.  The 
reason  for  placing  the  grass  side  of  tlio 
table  downwards  is  to  prevent  the  grasj 
growing  immediately  among  the  roots  of 
the  thorns,  whence  it  could  not  be  removed 
without  frustrating  the  very  purpose  for 
which  the  water-tabling  was  perfonuecl, 
by  taking  away  the  earth  from  the  thorn- 
roots.  On  the  hedger  proceeding  with  the 
tabling,  the  assistant  throws  the  paringa 
of  the  sides  and  the  scouring  of  the  bot- 
tom of  the  ditch  npon  the  hedge-bank, 
behind  the  table-sod,  and  amongst  the 
thorn-roots,  to  fill  up  every  vacant  sp.ice 
ho  observes.  This  filling  up  is  seen  from 
d  t(>  rt,  fig.  467;  and  in  fig.  466,  from  d,e, 
c,  f>,  k,  to  i.  Water-tabling  itself  costs 
2d.  per  ro()d  of  6  yards,  and  the  scouring 
of  the  ditch  additional,  acconling  to  the 
state  it  is  in  at  the  time,  and  the  difliculty 
of  tloing  it.  Cutting,  water-tabling, 
scouring,  and  repairing  hedge-bank,  may 
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be  done  from  8d.  to  Is.  per  rood  of  6 
yards,  according  to  tbe  tenacity  of  the 
soil. 

5652.  Water -tabling  renovates  the 
growth  of  tliorns,  re-establishea  their  liold 
of  the  bank,  as  no  wind  can  shake  them 
to  their  roots,  and  encourages  the  spring- 
ing of  shoots  aronnd  the  incised  parts  of 
the  stems  and  branches.  It  is  not  needed 
where  a  hedge  has  been  planted  on  a  scarce- 
ment,  because  the  mouldering  of  the  earth 
from  the  plants  is  prevented  by  it; 
but  the  advantage  is  more  than  counter- 
balanced by  the  encouragement  the 
scarcement  affords  to  the  growth  of  weeds. 
(5626.) 

5653.  It  is  possible  that  in  the  oldest 
hedges,  when  cut  down,  there  may  be 
gaps  of  such  width  as  cannot  be  repaired 
by  plashing,  so  that  other  expedients  must 
be  adopted  to  fill  them  up,  and  two  pre- 
sent themselves  to  notice  ;  one  by  laying 
young  shoots  from  the  old  stems  into  the 
gaps,  and  the  other  by  filling  up  the  gaps 
with  young  thorn-plants.  The  laying 
cannot  be  done  in  the  same  season  with 
the  cutting  down  of  the  hedge,  nor  until 
the  young  shoots  are  pretty  long;  but 
young  quicks  may  be  planted  immedi- 
ately after  the  water-tabling  has  been 
finished. 

5654.  Where  young  quicks  are  to  be 
planted  amongst  old  thorn  roots,  the 
scouring  from  the  ditch  should  not  be  put 
on  those  places,  but  rather  the  old  soil 
removed  from  them,  and  spread  behind 
and  between  the  old  roots  where  are  no 
gaps.  New  and  fresh  soil  should  be  pre- 
pared for  the  purpose,  by  mixing  mould, 
decayed  vegetables,  and  lime  together  in 
a  compost ;  and,  when  ready  for  use,  put 
into  the  places  formerly  occupied  by  the 
old  soil.  The  young  thorn  plants  are  pre- 
pared as  in  fig.  457  ;  and  on  a  trench 
being  formed  for  them  in  the  new  compost 
earth,  in  the  line  of  the  old  hedge,  they 
are  laid  upon  rotted  farmyard  dung,  and 
the  earth  brought  over  the  dung  and 
plants,  and  beaten  down ;  and  should  the 
weather  prove  dry,  or  likely  to  become  so, 
they  should  be  well  watered.  The  young 
plants  will  grow  rapidly  ;  and  to  preserve 
them  from  all  annoyance,  prune  away  any 
straggling  twigs  from  the  old  stems. 


5655.  The  laying  of  young  twigs  ia 
managed  much  in  the  same  way.  The 
old  soil  is  removed  from  the  gaps,  and  ia 
replaced  by  the  compost.  A  stout 
twijT  is  brought  down  from  the  stem 
on  each  side  of  the  gap,  cut  short  and 
notched,  and  held  down  amongst  well- 
rotted  dung  by  a  hooked  stick,  and  covered 
with  the  compost  earth.  This  process  ia 
attempted  to  be  represented  in  fig.  466, 
where  i  is  the  laid  twig  from  the  old  stem 
//,  held  down  by  a  hooked  stick.  After 
the  layer  has  completely  taken  root,  and 
the  young  shoot  is  growing  with  vigour,  ita 
connection  with  the  old  stem  should  be 
severed.  It  is  obvious  that  this  plan  will 
fill  up  a  gap  no  larger  than  can  be  occupied 
by  one  shoot  from  each  side  of  it. 

5Q5G.  I  observe  farmers  removing  the 
ordinary  hedge-bank  behind  a  thorn- 
hedge  to  make  compost  of;  but  the  prac- 
tice is  highly  injurious  to  the  hedge,  even 
after  it  has  grown  up,  by  exposing  its 
roots,  which  grow  chiefly  in  the  bank,  to 
wet  and  frost.  If  a  hedge  is  cut  dovvn 
whose  bank  has  been  treated  in  this 
manner,  and  the  roots  left  unprotected 
by  the  removal  of  the  branches  above 
them,  it  is  possible  that  a  few  nights  of 
severe  black  frost  will  kill  every  root 
nearest  the  surface.  I  have  no  doubt  that 
particular  plants  of  old  hedges  are  killed 
in  this  manner,  without  the  cause  being 
suspected  by  the  farmer.  When  the 
hedge-bank  has  been  thus  removed,  and 
the  liedge  cut  down,  provision  should  be 
immediately  made  to  protect  the  roots, 
which  may  be  done  hy  covering  them 
with  the  scouring  of  the  ditch.  If  the 
ditch,  scoured  to  its  usual  size,  cannot 
afiord  sufficient  materials  to  answer  the 
purpose,  it  should  be  made  larger.  A 
low  turif-wall  as  a  backing,  obtained  at 
hand  or  brought  from  a  distance,  makes  a 
neat  hedge-bank,  and  saves  a  good  deal  of 
soil.  Even  a  double  hedge-bank,  or  a 
large  single  one,  should  be  removed 
with  caution,  as  many  of  the  best  roots 
will  have  reached  through  its  extreme 
breadth. 

5657.  The  huds  of  the  young  hedge  that 
was  planted  in  the  early  part  of  win- 
ter will  show  symptoms  of  life  early  in 
spring,  by  exhibiting  curious  blisters  of 
mould  upon  the  face  of  the  bank.     The 
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blisters  at  length  fall  off,  and  expose 
the  bud.  In  most  cases,  assistance  should 
be  affurded  the  young  bu<l3  to  break  their 
prison  bonds,  by  removing  the  blisters  with 
the  finger  or  a  small  piece  of  stick,  after 
which  they  will  soon  burst  into  leaf. 

5658.  When  it  is  determined  to  cut 
down  or  breast  over  any  hedge,  the  ope- 
ration should  not  be  done  at  random  in 
any  season  or  year.  It  should  not  be 
done  in  the  depth  of  winter,  nor  when  the 
field  is  in  grass  or  is  coming  into  grass, 
but  only  when  goini;  out  of  grass;  for, 
hedges  being  specially  intended  for  fences 
against  stock,  it  would  be  absurd  to  re- 
move them  when  they  would  be  of  use  in 
that  respect.  Still  it  will  scarcely  be 
possible  to  avoid  giving  inconvenience 
to  one  field  or  another,  as  it  rarely  hap- 
pens that  two  adjoining  fields  are  under 
the  same  member  of  the  rotation  ;  and  in 
the  case  of  old  grass  fields,  it  is  not  pos- 
sible to  avoid  it;  so  that  the  most  that 
can  be  studied  is  to  avoid  cutting  down 
the  hedge  as  long  as  the  field  in  which  it 
grows  continues  in  grass,  whatever  may 
be  the  state  of  the  field  adjoining.  The 
compromise  between  two  grass  fields  is 
this, — that,  when  the  hedge  of  tiie  one 
going  out  of  grass  is  cut  down,  thorns  arc 
furnished  for  a  dead-hedge  to  fence  the 
other  that  is  still  to  be  in  grass. 

5659.  Let  us  now  proceed  to  construct 
a  dead-hedge.  A  hedger  and  an  assistant 
are  necessary  to  construct  it,  which  is 
done  in  this  manner: — The  assii^taiit,  jno- 
tectcd  by  gloves,  cuts  the  severed  stems  (if 
thorns  into  pieces  of  about  3  feet  in  lengtli 
witii  the  cutting-bill  or  axe,  figs.  464  and 
465,  according  to  the  strength  of  the  stems, 
which,  when  very  thick,  had  better  not  be 
employed  for  this  purpose,  the  branches 
they  afford  being  better  adapted.  He 
lays  one  cut  piece  above  another,  until  a 
bundle  is  formed  that  he  can  easily  lift 
from  the  ground,  taking  care  to  add  small 
twigs  to  it  to  thicken  its  substance,  to  com- 
press it  with  his  foot,  which  should  be 
shod  with  a  hedger's  clog,  to  make  tlie 
pieces  composing  the  bundle  to  adhere  to 
each  otlier,  and  to  trim  it,  by  notching 
the  longer  twigs  in  with  the  bill  to 
improve  the  ap[>earance  of  the  bundle. 
He  thus  makes  one  bundle  after  an- 
other. 


5660.  The  hedger  meanwhile  takes  hia 
station  on  tl:e  line  cliosen  for  the  dead- 
hedge  to  occupy,  which  is  either  immedi- 
ately behind  the  hedge-bank  or  one  foot 
from  the  lip  of  the  ditch  in  front  of  the 
hedge,  according  to  the  side  on  which  it  is 
inten<led  to  fence  the  hedge  just  cut  down. 
If  placed  behind  the  hedge,  the  dead-hedge 
should  not  be  set  upon  the  top  of  tlie  hedge- 
bank,  as  cattle  and  horses  would  then  easily 
reach  over  it,  and  crop  the  young  shoots  as 
they  grew  up,  but  should  occupy  its  foot. 

5661.  A  dead-hedge  should  be  con- 
structed so  as  not  to  be  affected  by  the  pre- 
vailing winds  of  the  locality,  otherwise, 
it  may  be  torn  and  even  upset  by  a  high 
wind,  for  which  reason  its  head  should  slope 
in  the  direction  the  dreaded  wind  blows. 

5662.  The  first  thing  the  hedger  does 
is  to  lay  a  spadeful  of  earth  against  the 
fence  from  which  the  dead-hedge  is  to 
run,  and  the  trench  thus  made  in  the 
ground  should  be  as  large  as  easily  to 
contain  the  lower  end  of  a  bundle  of 
tiiorns,  as  a,  fig.  468.  The  first  mound  thua 

Fig.  468. 
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TIIK  DKAD-HEDGE  OF  THORNS. 

lai<l  up  forms  a  lean  for  the  first  bundle. 
When  the  hedger  is  ready  with  the  trench, 
his  assistant  bands  him  a  bundle  with  a 
fork,  which  should  be  long-shafted,  to 
enable  him  to  reach  over  the  top  of  the 
breasted  hedge,  when  the  thorns  have 
been  laid  in  front  of  the  hedge;  but  if 
they  have  been  laid  upon  the  head-ridge 
behind  the  hedge,  which  they  should 
always  be,  when  to  be  used  there  for  a 
dead-hedge,  a  short-shafted  fork  is  the 
most  convenient.  The  hedger  receives 
the  bundle  with  his  gloved  hands,  and 
places  its  but-end  into  the  trench,  pushing  it  « 
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with  his  clogged  foot,  and  making  its  head 
elope  from  liiin.  A  tramp  of  earth  is  then 
raised  with  tlie  spade,  and  placed  against 
the  but-eud  of  the  bundle  to  hold  it  firm. 
Thus  bundle  after  bundle  is  set  up  firmly 
by  tlieliedger;  and  after  a  few  yards  have 
been  thus  set  up,  he  cuts  in  all  straggling 
sprays  with  the  breasting-knife,  and  chops 
the  top  and  outside  of  the  bundles  into  a 
neat  form  of  dead-hedge,  having  perpen- 
dicular sides  and  a  flattish  head.  All 
the  thorns  of  a  strong  hedge  will  not  be 
consumed  by  a  dead-hedge  of  the  same 
length.  A  dead-hedge  will  last  as  long 
as  until  the  pruned  hedge  again  becomes 
a  fence,  after  which  it  may  be  used  as 
fuel.  The  figure  does  not  represent  the 
dsad-hedge  in  so  massive  a  form  as  it 
rrjally  has,  but  by  giving  the  ground  in 
auction  it  distinctly  shows  the  position  of 
one  bundle  with  another. 

5663.  Another  form  of  dead-hedge  is 
the  stake-and-rice,  and  it  is  formed  of  the 
branches  of  forest  trees  ;  and  where  these 
are  plentiful  and  thorns  scarce,  it  is  an 
economical  dead  fence.  Its  structure  is 
shown  in  fig.  469,  where  a  a  are  stakes 
Fig.  4C9. 


THE  STAKE-AND-RICE  DEAD-FENCE. 

fashioned  from  the  longer  branches  of  the 
tops  of  trees ;  or,  should  the  tops  be  too 
small  to  afford  sufficiently  strong  stakes, 
these  should  be  procured  from  sawn  timber, 
4^  feet  in  length,  and  about  4  inches  in 
the  side,  and  after  being  pointed,  driven 
in  line  into  the  ground  from  4  to  6  feet 
asunder,  according  to  the  length  and 
strength  of  the  tops.  The  same  principle 
which  determines  the  inclination  of  the 
bundles  of  a  dead-hedge,  in  the  direction 
of  the  heaviest  winds,  is  followed  in  setting 
the  tree-tops  in  stake-and-rice.  They  are 
set  in  that  direction  on  their  but-ends  upon 
the  ground  b,  at  an  inclination  of  about 
45',  and  each  one  is  wound  alternately 
before  and  behind  the  stakes  as  far  as  it 
reaches.  A  neat  and  stout  finish  is  given 
to  stake-and-rice,  by  nailing  a  single  rail 
of  paling  along  the  top  of  the  stakes,  as 


at  c.  Any  sort  of  brushwood,  provided  it 
reaches  from  one  stake  to  every  alternate 
one,  will  answer  for  stake-and-rice;  and, 
if  the  brushwood  be  naturally  short,  the 
stakes  can  be  set  the  closer  together. 

5664.  Such  a  species  of  fence  requires 
fewer  nails,  and  less  good  wood,  than  an 
ordinary  paling,  and  is  therefore  cheaper; 
and  it  will  stand  an  equal  length  of  time, 
as  the  stakes  have  less  strain  upon  them, 
not  having  the  same  weigiit  of  materials 
to  bear.  The  branches  being  warped  be- 
fore and  behind,  protect  tlie  stakes  from 
many  accidents  to  which  those  of  paling 
are  liable ;  such  as  persons  climbing  over 
them,  swing-trees  catching  them,  cattle 
and  sheep  rubbing  against  them.  Stake- 
and-rice  forms  a  much  better  fence  and 
shelter  for  sheep  than  a  jialing,  on  which 
account  it  should  be  placed  on  the  N.  and 
W.  sides  of  fields,  whence  the  strongest  and 
coldest  winds  prevail.  Its  close  structure 
renders  it  at  times  liable  to  lodge  snow,  that 
would  find  its  way  through  the  rails  of  a 
paling,  by  tlie  weight  of  which  it  is  apt 
to  be  crushed  down,  but  not  more  so  than 
a  dead-hedge  of  thorns. 

56G5.  A  very  common  dead-fence  for 
protecting  hedges  and  grass  from  stock  in 
spring  and  summer,  is  the  common  wood- 
en paling^  fig.  470.     If  tall  grown  Scots 
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fir,  8  inches  in  diameter,  c:in  \>e  procured 
at  no  great  distance,  or  is  irrown  ujion 
the  prtiiierty  of  which  tlie  lioflges  are  to 
form  a  fence,  more  handy  materials  for  tem- 
porary fencing  of  young  thorn  hedges  need 
not  be  desired.  Trees  of  that  size  will  cut 
up  into  deals,  which,  besides  the  outside 
slabs,  will  divide  up  tlie  middle  for  rails  of 
3i  inches  broad  and  perhaps  24  feet  in 
length.  The  same  trees,  quartered,  will 
make  stakes  which,  if  cut  off  at  4^  feet 
in  length,  and  pointed,  are  fit  for  use. 
Weedings  of  plantations,  either  of  Scots 
fir  or  larch,  are  also  very  convenient  for 
cutting  up  into  paling,  either  entire  or 
sawn  up  the  middle.       A  paling  should 
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be  ou  tlie  same  site  as  a  dead-hedge, 
beliind  the  hedge-bank  or  on  tlie  ditch 
lip,  (5660.)  Stakes,  as  a,  slioiild  be 
driven  by  a  mallet,  fig.  41,  12  inches  into 
the  ground  at  5  or  6  feet  asunder,  and 
where  hard,  a  hole  may  be  made  by  the 
foot-pick,  247,  or  the  driver,  fig.  42  ;  and 
such  stakes  will  support  a  paling  of  3  feet  3 
inches  in  height.  Two  rails  are  sufficient 
to  fence  cattle,  but  three  are  required  for 
sheep.  To  give  additional  strength  to 
the  fence,  the  rails  should  be  nailed  on  the 
face  of  the  stakes  next  the  field,  and  made 
to  break-joint,  so  that  the  ends  of  all  the 
three  rails  shall  not  be  nailed  upon  the  same 
stake ;  nor  should  the  broad  ends  of  the 
rails  be  nailed  together,  even  though 
thinned  by  the  adze,  but  broad  and  narrow 
ends  together  as  at  bb  b,  that  the  weight 
and  strength  of  the  rails  may  be  etpialised. 
To  make  the  paling  secure,  a  stake  should 
be  driven  as  a  stay  in  a  sloping  direc- 
tion beliind  the  rails,  and  nailed  to 
every  third  stake.  The  upper  rail 
should  be  nailed  near  the  top  of  tlie  stakes, 
the  lowest  edge  of  the  lowest  one  (5  inches 
from  the  ground,  and  the  upper  edge  of 
the  middle  one  20  inches  above  the  ground. 
The  best  nails  for  paling  are  what  are 
called  "  Scotch  made  stout  paling  nails," 
from  3  to  3^  inches  long.  Such  a  paling, 
where  wood  is  not  scarce,  costs  Is.  2d. 
per  rood  of  6  yards.  A  stout  one  with 
three  rails,  where  wood  is  not  plentiful,  23. 
per  rood.  In  the  Stewartry  of  Kirkcud- 
bright wood  is  so  cheap  that  a  paling  of 
4  rails,  with  stakes  at  every  4  feet,  can  be 
put  up  for  9d.  or  lOd.  the  rood.  Charring 
the  points  of  the  stakes,  for  paling  or 
stake-and-rice,  na  doubt  incurs  some  ad- 
ditional expense,  but  it  renders  them  much 
more  durable.  Painting  them  with  coal 
tar,  and  letting  it  dry,  as  far  as  they  are 
driven  into  the  ground,  is  perhaps  as  good 
a  means  of  preservation. 

5666.  "When  turf  is  plentiful,  it  may  be 
employed  to  fence  one  side  of  a  young 
hedge.  Let  a,  fig.  4T1,  be  a  turf  wall  4 
feet  high,  18  inches  broad  at  the  base,  and 
1 2  inches  at  the  top,  coped  with  large  turf; 
and  b  the  soil  thrown  out  of  the  ditch  c,  in- 
clined upwards  towards  the  top  of  the  turf 
wall.  For  confining  Cheviot  and  Black- 
faced  sheep,  and  cattle,  a  short  stake  and 


single  rail  of  paling  will  be  required  along 

Fig.  471.  [L^ 


TURF    FENCK  TO   A   THORN   HEDGB. 

the  top  of  the  wall  ;  but  Leicester  sheep 
will  be  confine. 1  without  a  rail. 

5667.  Lord  Kames  says,  and  there  are 
farmers  who  seem  to  adopt  the  opinion, 
that  "  the  hedge  is  fenced  from  cattle  on 
the  one  side  by  the  ditch  ;  but  it  is  neces- 
sary that  it  be  fenced  on  both  sides.  The 
ordinary  method  of  a  paling  is  no  suffi- 
cient fence  against  cattle  ;  the  most  gentle 
make  it  a  rubbing-post,  []not  if  there  be 
a  rubbing-post,  which  there  should  always 
be,]  and  the  vicious  break  it  down  wan- 
tonly with  their  horns.  The  only  effectual 
remedy  is  expensive;  but  better  no  fence 
than  one  that  is  imperfect.  The  remedy 
is  txjco  ditches  and  tico  hedges,  with  a  high 
mound  of  earth  between  them."*  We 
are  left  to  infer  from  this  that  a  paling 
is  not  sufficient  protection  to  a  hed<:e,  bi  t 
that  two  ditches  and  a  mound  are.  X 
fence  on  both  sides  of  a  young  hedge,  cr 
one  new  pruned,  is  absolutely  necessary*; 
and  the  sort  of  material  it  should  be  con- 
structed of  depends  on  the  facility  or  diffi- 
culty of  obtaining  it  ;  but  whatever  may 
be  the  material,  a  fence  made  of  it  is  a 
much  better  protection  to  a  young  hedge 
than  any  number  of  dry  ditches. 

5668.  Summer. — The  attention  which 
hedges  require  in  summer  is  confined  to 
weeding  ;  but  the  operation  is  a  very 
important  one,  not  only  as  regards  the 
hedges  themselves,  but  also  the  condition 


•  Kames'  Gentleman  Farmer,  p.  278. 
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of  the  fields  near  tliern.  I  am  ashamed  to 
say  that  this  department  of  farm-work  is 
mucli  neglected.  The  hedger  himself  can 
do  little  to  the  weeding  of  an  extensive 
range  of  fences  ;  and  he  is,  besides,  called 
away,  in  summer,  to  many  other  sorts  of 
work  which  have  no  relation  to  his  own 
occupation.  The  field-workers,  who  assist 
him  in  weeding,  are  engaged  at  field 
labour;  and  it  is  only  at  intervals  that 
they  can  be  spared  from  their  necessary 
avocations.  I  have  found  it  a  good 
plan  to  employ  old  men,  who  are  unable 
to  undertake  ordinary  labour  at  ordinary 
M'ages,  in  weeding  hedges  by  the  piece ; 
and  if  they  are  diligent,  it  is  surprising 
the  extent  of  fence  they  will  keep  clean 
during  a  summer.  Old  women  might  be 
employed  at  the  same  occupation  ;  and 
ao  aged  couple  might  employ  a  part  of 
their  time  every  day  at  this  sort  of  work, 
with  advantage  to  the  farm  and  their  own 
pecuniary  means. 

5669.  The  implements  are  but  few  that 
are  required  for  the  weeding  of  hedges. 
They  consist  of  a  hedge  spade,  fig.  472, 

Fig.  472. 
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THE  HEDGE  SPADE. 

having  a  thin  cutting  face,  of  a  rectangular 
Fig.  473.  form,  attached  to  an  iron 
shank  terminating  in  a 
socket,  into  which  is  in- 
serted a  helve,  2  feet  long, 
with  a  cross  head.  This 
spade  is  held  horizontally 
in  both  hands,  and  is  used 
to  cut  away  the  grassy 
face  of  the  ditch  below 
the  line  of  hedge  ;  and  to 
prevent  the  hands  coming 
in  contact  with  the  bank, 
the  shank  is  slightly  bent 
into  a  form  to  preserve  a 
parallelism  between  the 
line  of  the  spade  and  that 
of  the  helve.  The  hedger 
alone  uses  this  imple- 
ment. It  costs  4s.  or 
fjj  5s.      Another    implement 

mf'^  is  the  common  Dutch  hoe, 

THE  DUTCH  HOE.  fi(r.  473,  with  a  helvc  5  feet 
long,  with  a  cross  head.  Its  use  is  to  re- 
move the  weeds  from  the  top  and  face  of  the 


hedge-bank ;  and  in  order  that  it  may  get 
between  the  hedge-roots  its  face  should  be 
narrow.  It  costs  3<1.  per  inch  along  the 
face.      A  small  useful  implement  is  the 

Fig.  474.  ''*^''g®     weed-hook, 

fig. 474.  Itisformed 
from  a  piece  of 
hooked  stick,  cut 
from  any  bush  or 
tree;  but  it  may  be 
made  of  iron.  Its 
use  is  to  pull  away 
the  weeds  between 

THE  HEDGE  WEKD-HOOK.   Jhe   hcdge-rOOtS,   iu- 

to  the  ditch,  that  have  come  down  by  the 
Dutch  hoe  from  the  hedge-bank. 

5670.  The  manner  of  using  these  im- 
plements is  this  : — The  hedger  steps  into 
the  bottom  of  the  hedge- ditch  with  his  face 
towards  the  hedge,  and  having  in  his  right 
hand  the  cross-head  of  the  hedge-spade, 
and  resting  its  helve  in  his  left  above  the 
socket,  he  works  the  spade  in  a  horizontal 
piisition,  removing  all  the  grassy  and 
other  plants  growing  on  the  face  of  the 
hedge-bank  below  the  line  of  thorns  along 
the  entire  side  of  the  ditch,  and  pushing 
them  into  the  bottom.  If  the  thorn-bed 
was  foriiied  of  turf,  the  grass  below  the  line 
of  a  young  iicdge  may  be  expected  to  be 
pretty  strong  ;  but  if  made  on  fallowed 
ground,  the  weeds,  if  not  hw,  will  not  be 
strong.  Whatever  may  be  the  state  of  the 
weeds,  they  should  be  removed  from  the 
young  hedge,  in  time  to  prevent  them 
scattering  their  seed;  for  which  end  the 
weeding  should  be  undertaken  as  early  in 
the  summer  as  possible,  not  merely  before 
the  weeds  come  into  seed,  but  before  they 
arrive  at  the  blooming  period.  While  the 
hedger  takes  the  lead  of  weeding  the /wc* 
of  the  hedge-ditch  below  the  hedge,  a  field- 
w^orker  follows  him  on  the  hedge-bank, 
and  removes  the  weeds  with  the  Dutch 
hoe  along  its  top  and  face,  stirring  the 
whole  surface,  but  not  deeper  than  is  neces- 
sary to  remove  the  weeds.  Such  of  the 
weeds  as  fall  on  the  top  of  the  hedge-bank 
get  leave  to  lie  and  rot  there  ;  whilst  those 
on  its  face,  immediately  behind  the  hedge, 
are  drawn  through  between  the  hedge- 
stems  into  the  ditch,  with  the  crooked  stick, 
by  each  of  the  field-workers  who  follow  the 
hedger  in  the  ditch,  and  the  field-worker 
on  the  top  of  the  hedge-bank.  The  field- 
workers  take  their  turn  at  the  Dutch  hoe. 
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as  it  is  severer  work  than  using  the  crooketl 
stick,  which  merely  saves  the  hands  and 
fiii"-ers  of  the  workers  heing  scratched  by 
the  thorns  in  reaching  the  weeds  between 
the  stems.  I  could  never  ascertain  the 
cost  of  weeding  a  young  hedge  in  that  way, 
as  it  depends  on  the  quantity  and  state 
of  the  weeds;  but  I  remember  an  old  man 
taking  on  the  job  one  suninieE  at  Id.  per 
rood  of  6  yards.  He  first  used  the  Dutch 
hoe  along  the  bank  for  one  yoking,  then 
the  hedge-spade  for  another,  and  completed 
the  clearing  the  space  previously  gone  over 
of  weeds  with  the  crooked  stick.  Were 
the  hedges  constantly  weeded  every  sum- 
mer, the  cost  would  be  very  much  below 
this  sum.  When  the  hedge  has  attained  3 
or  4  years  old,  it  so  overshadows  the  face 
of  the  hedge-bank  behind  it,  that  few  if 
any  weeds  get  leave  to  appear ;  so  that 
the  hedge-spade  in  front,  with  only  a 
skimming  of  the  Dutch  hoe  on  the  top  of 
the  hedge-bank,  is  all  the  work  required. 
When  the  hedge  has  grown  to  cover  the 
hedge-bank  entirely,  the  Dutch  hoe  is  dis- 
pensed with,  and  only  the  hedge-spado  is 
used.  The  same  old  man  undertook  this  latter 
work  at^d.  per  rood  of  6  yards,  so  that  the 
spade-work  is  about  half  the  amount  of  the 
whole — which,  I  dare  say,  may  be  near 
the  cost  in  hedges  not  allowed  to  be  over- 
run with  weeds ;  and  where  hedges  were 
originally  planted  in  fallow  ground  instead 
of  on  lea,  and  where  they  are  weeded  con- 
stantly every  summer,  the  weeding  would 
cost  a  great  deal  less  than  this  sum. 

5671.  The  weeds  which  infest  hedges 
are  numerous,  many  of  which  are  common 
to  them  and  corn  and  pasture;  but  others 
are  chiefly  found  in  hedges,  such  as  the 
stick ing-grass,  Galium  aparine ;  great 
bindweed,  Convolvulus  sepium,  a  creej)er 
abundant  in  England  ;  Bishops'  or  gout 
weed,  jEgopoJium  podayraria^  which  re- 
sists eradication  ;  ground-ivy,  Glechoma 
hederacea^  a  creeper ;  hog-weed,  Hera- 
cleum  spondt/liuin,  a  coarse  rank  plant, 
growing  from  4  to  .5  feet  in  height ; 
meadow  vetchling,  Latliyrus  pratens'is^  a 
strong  creeper  with  yellow  flowers  ;  com- 
mon liedge-niustard,  S'lsi/mlirium  ojjici- 
nale,  flowers  very  small,  i)ale  yellow; 
woody  nightshade,  Sulanuin  dulcmnara, 
in  moist  situations;  hedge- woundwort, 
Stachus  silvatica,  flowers  purple,  whorls  of 
about  6   flowers  ;   upright  hedge-parsley, 


Torilis  antkriscus,  fruit  densely  clothed 
with  incurved  bristles  ;  zig-zag  trefoil, 
Trifoliurn  medium ;  tufted  vetch,  Vicia 
cracca^  with  fine  bluish-purple  flowers; 
and  hedge-vetch,  Vicia  sepium,  with  large 
leafets. 

5(572.  Numerously  as  these  crowd  to- 
gether to  take  shelter  in  hedges,  there  are 
other  intruders  which  insert  themselves 
between  the  thorn-plants,  and,  acquiring 
strength  from  the  jjrotection  aff'orded  them, 
at  length  overcome  their  protectors.  Of 
these,  the  most  destructive  to  hedge-plants 
are  the  crab-apple,  Pyrus  malus^  which 
easily  makes  room  for  itself  with  its  stiflf 
elbowing  branches ;  the  sloe,  Prunu$ 
spinosa  ;  common  dog-rose,  Rosa  canina, 
and  even  the  favourite  sweet-briar,  Rosa 
rubiqinosa,  placed  as  it  is  in  a  hedge  for 
the  sake  of  its  odour — both  these  never  fail 
to  injure  thorn-plants,  as  far  as  their 
spreading  arms  can  reach  ;  the  broom, 
Cytisus  scop'irius^  ami  whin,  Ulex  Euro- 
pcea — both  dis|)lace  the  thorn,  and,  on  them- 
selves dying  out  by  old  age  or  severe  frost, 
leave  unseemly  gaps  ;  the  common  bramble 
or  blackberry,  Ruhus /ruticosus,  and  the 
hazel-leaved  bramble,  Rubus  cori/li/uliug^ 
being  powerful  climbers,  completely  over- 
run thorns  in  many  parts  of  England. 
The  common  barberry,  Berberis  vul(/(rris, 
is  a  well-known  intruder  into  the  hedgesof 
England. 

5673.  Weeds  growing  in  the  bottom  and 
on  the  sides  of  ditches  cause  the  water  to 
fill  up  the  bottom  with  sediment,  and  to 
break  down  the  sides.  Among  these  the 
beautiful  yellow  corn-flag.  Iris  pseud- 
acoris,  takes  up  its  station  on  the  sides  of 
ditches,  and  directs  the  wati'r  to  the  op- 
])osite  side ;  the  water-cres.s,  Nasturtium 
ojficinale,  grows  in  the  bottom  of  ditches, 
and  arrests  mud  in  its  progress  down  them, 
but  will  only  grow  where  spring-water 
flows  ;  the  common  butter-bur,  Petusites 
vu/i/aris,  with  large  exj)anded  leaves, 
occupies  a  prominent  position  on  the  ditch 
side.  Dr  Honker  relates,  that  "  the  early 
flowering  of  the  j)lant  induces  the  Swedish 
farmers  to  plant  it  near  their  bee-hives.'' 
The  red  canary-grass,  Phalaris  arun- 
diiiacea,  with  its  creej)ing  roots,  tufting 
here  and  there,  proves  troublesome  in  un- 
duly liardtMiing  the  parts  of  the  sides  of 
ditches  where  it  grows;  the  reed  meadow 
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grass,  Poa  aquatica,  acts  a  similar  part  to 
the  canary-grass  ;  the  floating  meadow- 
grass,  P.Jiuitans,  floats  its  long  narrow 
leaves  clown  the  stream  of  water  in  the 
ditch,  retarding  and  stagnating  it;  the 
curl-leaved  dock,  Rumex  crispus,  strikes 
its  roots  down  the  side  of  the  ditcii  ;  while 
the  brooklinie,  Veronica  Iteccabunga^  is 
found  in  the  direct  water-course.  The 
only  mode  of  destroying  weeds  in  ditches 
is  scouring  the  bottom,  and  paring  the 
edges  with  the  common  spade,  and  ex- 
tracting the  roots  of  the  obnoxious  plants 
growing  in  both. 

5674.  Mr  Curtis  gives  a  hint  about 
destroying  some  species  of  weeds  in  hedges, 
which  seems  to  derive  its  importance  as  a 
means  of  depriving  the  turnip-fly  of  a  har- 
bour in  the  early  part  of  the  season,  before 
the  sowing  of  the  turnip  crop.  "  Some  bene- 
fit,'' he  observes,  "  might  be  derived  from 
destroying  these  cruciferous  plants.  Ery- 
simum allearia  and  Condamine  pratensis, 
to  which  the  Allicoe  (2390)  are  so  strongly 
attached,  for  they  grow  in  abundance  in 
every  hedge  and  meadow.  They  appear 
long  before  the  turnips  come  up,  and  at- 
tract and  give  support  to  the  parents  of 
the  future  swarms  that  are  to  sweep  away 
the  crops  of  the  farmer.  As  these  plants 
often  flower  at  the  beginning  of  April,  and 
produce  their  leaves  at  a  much  earlier 
period,  it  is  almost  certain  tliat  they  nurse 
the  fly,  and  are  its  great  resources  lor  food 
and  nourishment  in  the  earliest  days  of 
spring.  The  hedge-mustard,  and  other 
cruciferous  plants  on  banks  and  road-sides, 
are  quite  under  our  control ;  and  it  is  a 
duty  which  we  owe  to  our  neighbour,  as 
well  as  to  ourselves,  to  keep  our  fields  and 
hedges  clear  of  charlock  and  every  other 
weed  of  that  family,  all  of  which  harbour 
the  turnip-fly.''* 

5675.  The  plant  commonly  used  in  the  hedges 
of  this  country  is  the  common  hawthorn,  Cra- 
tagus  oxyacantha,  or  sharp-tliorned  Crataegus. 
The  generic  name  is  derived  from  the  Greek 
*j«T<>{,  meaning  strength,  in  reference  to  the 
hardness  and  .strength  of  the  wood.  It  is  the 
aubepine  or  avbef/iii,  whitethorn,  of  the  French  ; 
the  hagedorn,  or  hedgethorn,  of  the  Germans. 

5676.  It  belongs  to  the  natural  order  Pom  a  cece 
of  Jussieu  ;  to  RusacecB,  tribe  Romacece,  of  De 
Candolle  ;  to  Icosaudria,  Di-Peutaginia  of  Lin- 
naeus ;    and  to    the  natural  system   Periqynous 


Exogens ;    alliance   Resales ;     order    PomaceoB; 
genus  Cratcegus,  of  Lindley. 

5677.  The  common  hawthorn  is  a  very  vari- 
able plant.  Mr  Loudon  enumerates  not  fewer 
than  30  varieties.  Of  these,  7  differ  from  the 
species  in  the  general  form  and  mode  of  growth; 
2  in  the  colour  of  the  flowers  ;  4  in  the  develop- 
ment in  structure  of  the  flowers  ;  3  in  the  time 
of  flowering  ;  5  in  the  colour  of  the  fruit  ;  1  in 
having  the  fruit  woolly  ;  5  in  the  form  of  the 
leaves  ;  and  3  in  the  colour  of  the  leaves. 

5678.  Of  these  varieties,  the  one  I  would  pre- 
fer for  field-fencing  is,  I  believe,  digynous.  Tha 
colour  of  the  young  wood  is  dark  purple;  that  of 
the  new  shoots  also  dark  purple,  spotted  with 
minute  white  specks  ;  and  that  of  the  old  wood, 
dark  orange-purple.  Bark  smooth  and  shining  ; 
leaves  dark-green  and  shining  on  the  upper  face; 
spines  dark  purple,  of  medium  length,  fine,  and 
sharp  ;  the  stems  close  together  in  parallel  rods, 
stiff",  and  upright.  Flowers  rather  large,  and 
haws,  dark-red  ;  neither  plentiful.  The  plant  is 
hardy,  and  will  grow  in  any  sort  of  soil,  from 
clay  to  gravel  that  is  not  injured  by  stagnant 
water.  Near  stagnant  water  it  becomes  covered 
with  lichens  and  moss  ;  will  not  thrive  under  the 
drip  of  trees,  or  in  company  with  other  plauta. 
The  height  varies  from  15  to  45  feet.  -' 

5679.  The  hawthorn  is  a  long-lived  shrub, 
and,  in  some  situations,  attains  to  a  considerable 
sized  tree.  Thus,  at  Duddingston,  in  the  neigh- 
bourhood of  Edinburgh,  is  one  which,  in  1836, 
was  43  feet  high,  the  diameter  of  its  branches 
44  feet  ;  at  a  little  above  the  roots  10^  feet  in 
girth,  and  at  3  feet  from  the  ground,  9^  feet.  In 
Forfarshire,  at  Kinnaird  Castle,  after  being  120 
years  planted,  is  one  45  feet  high,  40  feet  in  dia- 
meter over  the  branches,  and  35  inches  across 
the  trunk.  It  is  growing  on  a  sandy  loam  or 
clay. 

5680.  On  account  of  the  beauty  and  fragrance 
of  its  flowers,  the  hawthorn  has  been  a  favoured 
plant  among  all  nations.  "  It  is  said,"  remarks 
Mr  Phillips,  "  that  the  hawthorn  flowers  not  only 
regale  the  spirits  by  their  odour,  but  that  they 
have  the  power  also  of  counteracting  poison.  It 
has  been  made  the  happy  emblem  of  Hope, 
because  the  young  and  beautiful  Athenian  girls 
brought  branches  of  hawthorn  flowers  to  decorate 
their  companions  and  friends  on  their  wedding- 
day,  whilst  they  carried  large  boughs  of  it  to  the 
altar.  The  altar  of  Hymen  was  lighted  with 
torches  made  of  the  wood  of  this  tree,  and  it 
formed  also  the  flambeaux  which  Jiglited  the 
nuptial  chamber.  The  Romans  had  also  bedecked 
themselves  with  branches  of  hawthorn  when  they 
seized  the  Sabine  women.  .  .  On  the  first>«f 
Maj,  our  ancestors  never  failed  decorating  with 
it  the  Maypole,  which  was  permanently  fixed  in 
or  near  every  town  and  village  in  the  kingdom  ; 
and  the  boldest  youth  climbed  to  fix  the  garland 
of  flowers  on  the  top;  whilst  others,  less  cou- 
rageous, hung  festoons  and  wreaths  of  flowers 
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through  the  garland,  and  twined  them  round  the 
pole.  .  .  •  This  rustic  amusement  was  evi- 
dently introduced  by  the  Romans,  as  we  see  in 
it  the  remains  of  their  ancient  games,  Floralia, 
that  were  instituted  in  Rome  as  early  as  the 
time  of  Romulus,  and  which  the  Phoceans  and 
Sabines  observed  in  even  earlier  days."*  The 
hawthorn  is  the  badge  of  the  clan  Ogilvy. 

5681.  The  tradition  regarding  the  famous  haw- 
thorn at  Glastonbury  {C.  precox,  a  variety  of  the 
oxyacantha)  is  thus  recorded  :  "  To  the  S.W.  of 
the  town  is  Weary-all-hill,  an  eniinetjce  ,"  says 
Mr  Nightingale,  "  which,  as  the  monki>h  writers 
inform  us,  derived  iis  name  from  St  Joseph  (of 
Arimathea)  and  his  companions  resting  here 
when  much  fatigued  in  travelling  through  the 
country,  during  their  pious  mission  in  England 
for  the  purpose  of  preachinjr  the  Christian  laith. 
Here  it  is  recorded  that  St  Joseph  fixed  his  staff 
in  the  earth,  which  immediately  took  root,  and 
ever  after  put  forth  its  leaves  on  Christmas  day. 
It  had,  we  are  informed,  two  distinct  trunks  till 
the  reign  of  Queen  Elizabeth,  when  one  of  them 
was  destroyed  by  a  Puritan.  The  other  met  the 
same  fate  during  the  Great  Rebellion.  The 
blossoms  of  this  tree  were  esteemed  such  great 
curiosities  as  to  become  an  object  of  gain  to  the 
merchants  of  Bristol,  who  not  only  disposed  of 
them  to  the  inhabitants  of  their  own  city,  but 
exported  them  to  different  parts  of  Europe.  The 
probable  truth  with  regard  to  this  tree  is,  that 
it  was  brought  from  Palestine  by  some  of  tlie 
pilgrims,  there  being  a  species  of  thorn  which 
blooms  at  Christmas,  a  native  of  that  country."t 

6682.  The  haw  of  the  hawthorn  is  very  apt  to 
heat  when  put  in  heaps.  It  is  frequently,  not- 
withstanding, sent  in  large  sugar  hog>heads,  and 
80  great  a  proportion  becomes  heated,  that  not 
above  1  in  20  germinates  when  sown.  It  ought 
to  be  packed  in  not  larger  quantities  than  bushel- 
hampers.  When  sown,  it  does  not  germinate 
until  the  second  spring,  and,  on  that  account, 
nurserymen  are  in  the  habit  of  decomposing  the 
pulp  of  the  haw  by  mixing  them  with  sandy 
earth,  in  flat  heaps  not  exceeding  10  inches  in 
depth,  and  which  are  frequently  turned,  to  pre- 
vent the  haws  heating.  Game,  and  many  kinds 
of  birds,  particularly  the  thrush  tribe,  are  very 
fond  of  the  haw;  and,  on  that  account,  the  haw- 
thorn forms  an  excellent  low  stunted  underwood 
for  the  protection  of  game.  It,  with  holly, //e* 
aquifulium,  and  the  dog-rose,  liuta  caniii'i,  forms 
an  almost  impenetrable  barrier  against  the 
poacher.  Peasants,  in  many  countries,  eat  the 
haws;  and  in  Kamschatka  they  are  fermented 
into  wine. 

5683.  "  The  wood  of  the  hawthorn  is  very  hard 
and  difficult  to  work.  Its  colour  is  white,  but 
with  a  yellowish  tinge  ;  its  grain  is  fine,  and  it 
takes  a  beautiful  polish;  but  it  is  not  much  used 


in  the  arts,  because  it  is  seldom  found  of  suffi* 
cient  size,  and  is,  besides,  apt  to  warp.  It  weighs, 
when  green,  68  lb.  12  oz.  ;  and,  when  dry,  57  lb. 
5  oz.  per  cubic  foot.  It  contracts,  by  drying,  J  of 
its  bulk.  It  is  employed  for  the  handles  of  ham- 
mers, the  teeth  of  mill-wheels,  for  flails  and 
mallets,  and,  when  heated  at  the  fire,  for  canes 
and  walking-sticks.  The  branches  are  used  in 
England  for  the  heating  of  ovens — a  purpo.se  for 
which  they  are  very  proper,  as  they  give  out 
much  heat,  and  possess  the  properly  of  burning 
as  readily  when  green  as  in  their  dry  state."  + 
"  The  hawthorn  is  manufactured  into  clubs  for 
golf-playing."  §  Combs  were  formerly  made  of 
the  wood,  particularly  from  the  root.  A  decoc- 
tion of  the  bark  yields  a  yellow  dye,  and,  with 
copperas,  is  used  to  dye  black.  "  The  timber  of 
the  hawthorn  is  often  spoiled  through  inattention 
after  cutting.  If  it  be  allowed  to  lie  in  the  tree 
it  soon  heats,  and  becomes  quite /ru«/t  (brittle) 
and  worthless.  It  therefore  ought  to  be  instantly 
cut  up  into  planks  and  laid  to  dry."  || 

5684.  The  ancients  were  acquainted  with  the 
hawthorn  as  a  fence.  The  Greeks  called  it  pi^ra- 
candia,  or  fire-thorn.  With  regard  to  the  anti- 
quity of  fencing  with  thorns  in  our  own  country, 
it  is  probable  that  fields  were  fenced  with  thorns 
before  Queen  Elizabeth's  time,  and  not  so  late  as 
the  end  of  the  17ih  century;  as  appears  from  a 
quotation  by  Marshall  from  Fitzherbert,  when 
the  latter  complained,  at  the  beginning  of  the 
16ih  century,  of  landlords  enclosing,  and  thereby 
shutting  out  their  demesnes  and  meadows  from 
the  use  of  their  tenants.  Tf  According  to  Dr 
Walker,  the  first  hawthorn  hedges  planted  in 
Scotland  were  on  the  road  leading  to  Inchbuck- 
ling  Brae  in  East  Lothian,  and  at  Finlurig  at  the 
head  of  the  Tay  in  Perthshire.  They  were 
planted  at  both  places  by  Cromwell's  soldiers.  ** 

5685.  Other  plants  than  the  hawthorn  have 
been  recommended  to  be  used  for  fencing  fields. 
No  doubt  others,  such  as  the  black-tliorn,  the 
crab-apple,  the  beech,  the  elder,  and  all  the 
forest-trees  that  bear  pruning,  might  form  such 
a  fence  as  to  mark  the  division  of  one  enclosure 
from  anotlier  ;  but  unless  the  plant  so  employed 
is  furnished  with  spines,  it  will  prove  a  very  in- 
efficient fence  against  the  outbreaks  of  cattle  and 
horses,  irrespective  of  the  trespasses  of  evil-dis- 
posed persons.  The  holly,  Ilex  aqui/oliiim,  is 
the  only  other  plant  that  possesses  the  properties 
of  a  good  fencing  plant.  It  is  durable,  firm, 
stands  pruning,  is  highly  defensive,  and  verdant 
alike  in  all  seasons  ;  but,  being  very  slow  of 
growth,  it  would  require  a  long  time  to  attain  a 
sufficient  height  for  a  fence,  and,  in  the  mean 
time,  would  incur  much  expense  in  its  protec- 
tion. It  will,  therefore,  never  become  a  substi- 
tute for  the  hawthorn  for  field-fencing,  however 
beautiful  a  fence  it  may  form  near  a  dwelling- 
house    or    shrubbery.      The    cock's-spur  thorn, 


•  Phillips'  Syha  Fforifern,  vol.  i.  p.  261-4. 

t  Beauties  of  Enijlanii  and  Wales,  vol.  xiii.  part  i.  p.  504-5. 

X  Loudon's  Arboretum  et  Fruthetuni,  vol.  ii.  p.  337. 

§  Crnickshank's  Practical  Planter,  p.  394.  ||  Sang's  NicoVs  Planters'  Calendar,  p.  89. 

H  Marshall's  Rural  Economy  of  Yorkshire,  vol.  i.  p.  46.  •  *  Walker's  Jissays,  p.  53. 
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Cratwaus  crus  galli,  and  the  Virginian  thorn,  C. 
Virginiana,  liave  been  proposed  ;  but  neither 
possesses  any  properties  superior  to  the  common 
kind.  Tha  i\x\\\^ex,  J un'tperus  communis,  and  the 
whin  or  furze,  Ulex  Europcea,  liave  been  recom- 
mended. The  whin  does  not  stand  severe  frost. 
In  the  spring  of  1837  almost  every  whin-hedge 
in  Scotland  was  destroyed  from  this  cause.  The 
tala  plant,  a  small  thorny  shrub,  a  native  of  South 
America,  has  been  recommended  as  a  good  field- 
fence  ;  but  there  is  much  doubt  of  its  thriving  in 
our  climate.  In  Germany  the  hornbeam,  OiryofMs 
betu/us,  is  used  as  a  field-fence.  In  Holland,  it 
seems  that  nurserymen  have  reatiy-made  hedges 
for  sale.  "  We  have  seen,"  says  Dr  Neill,  "  that 
a  Dutch  merchant,  retiring  from  business,  may 
purchase  fruit-trees  which  will  yield  him  their 
produce  the  very  first  year  ;  we  found  that  he 
may  also  surround  his  garden  and  shrubbery 
with  r''ady  formed  hedges  !  We  observed  many 
lines  of  different  evergreen  and  deciduous  shrubs, 
usually  employed  for  this  purpose,  trained  hedge- 
wise  in  the  nursery  ;  and  these,  like  the  frnit- 
tJees,  being  frequently  removed  from  one  spot  to 
aoother,  may,  almost  without  hazard  of  failure, 
be  transferred  to  a  considerable  distance,  and 
replanted."  *  I  have  seen  the  common  spruce, 
Abies  excelsa,  dipt  into  very  neat  hedges.  Hin- 
doostan  possesses  a  great  variety  of  plants  fit  for 
field  fences,  but  whether  any  one  of  them  would 
thrive  in  this  country  remains  to  be  proved.  It 
is  probable  that  the  temperate  region  of  the 
Himalaya  may  afiord  some  useful  hedge-plant. 

5S86.  There  are  various  ways  of  treating  the 
hawthorn  as  a  fence.  In  Yorkshire  double 
hedges  are  not  uncommon,  the  plants  being 
planted  in  double  rows  upright  in  a  trench  in  the 
soil.  Double  hedges  were  not  uncommon  in 
Berwickshire  and  Roxburghshire  some  years  ago, 
but  no  new  ones  have  been  added  to  these. 
In  Norfolk,  a  high  bank  is  thrown  up,  without 
a  wall,  from  6  to  7  feet  in  height  from  the  bottom 
of  the  ditch,  and  the  thorn-plants  are  set  into  the 
top,  among  the  crude  earth  taken  out  of  the  bot- 
tom of  the  ditch.  As  might  be  expected  in  such 
a  plan,  it  is  not  uncommon  in  that  country  to  see 
the  face  of  the  bank,  with  the  quicks  in  it,  washed 
down  by  beating  rains  ;  and  as  the  roots  enlarge 
and  the  bank  moulders  down,  the  young  plants 
hang  their  heads  downwards  upon  the  face  of 
bank.  The  reason  assigned  for  the  adoption  of 
this  objectionable  practice  is,  that  there  is  no 
wood  in  that  country  to  form  temporary  fences 
until  the  thorns  grow  ;  and, being  set  upon  the  top 
of  a  steep  bank,  they  are  out  of  the  reach  of  cat- 
tle from  the  bottom  of  the  ditch.  Where  flat 
stones  are  plentiful,  a  sheltering  fence  is  formed 
by  enclosing  a  space  of  a  few  ftet  in  breadth  be- 
tween two  walls,  and,  on  filling  it  with  earth,  an 
upright  hedge  is  planted  in  it.  Such  fences  may 
be  seen  in  Devonshire,  where  flat  stones  of  the 
primitive  clay-slate  are  obtained  in  abundance. 
A  24  feet  wall  on  the  top  of  the  bank  behind  the 
hedge,  which  had  been  thrown  out  of  the  ditch, 
with  a  coping  of  turf,  is  recommended.  There 
are  objections  to  this  plan  :  a  turf  coping  on  a 


stone  wall  never  grows  well,  and,  in  consequence, 
becomes  an  eyesore  ;  and  a  wall  founded  on  loo.se 
earth  will  remain  even  but  for  a  very  short  time, 
on  account  of  the  unequal  subsidence  of  the  earth, 
and  the  consequent  sinking  of  the  stones.  A  3 
feet  stone  wall,  founded  upon  the  hard  ground, 
behind  the  hedge-bank,  with  a  single  rail  of  pal- 
ing raised  behind  it,  until  the  hedge  get  up, 
would  Hiake  a  better  fence  for  sheep  and  cattle. 
Another  mode  of  planting  a  thorn-hedge  is  to 
build  a  stone  wall,  in  which  are  left  hoii-s,  about 
two-thirds  of  its  height,  through  which  the 
thorns  grow  which  had  been  planted  in  the  bank 
of  earth  behind  it.  This  is  also  an  objectionable 
mode,  inasmuch  as  the  plants,  whose  roots  are 
ramifying  in  the  bank,  have  no  support  for  that 
portion  of  the  stem  which  grows  horizontally 
through  the  holes  of  the  wall ;  and  the  consequent 
leverage  of  the  part  of  the  stem  which  grows  up- 
right before  the  face  of  the  wall  shakes  the  roots. 
And  should  the  horizontal  stem  within  the  hole 
rest  for  support  upon  the  wall,  its  weight  and 
motion  soon  bring  it  down,  if  constructed  of  dry 
stones,  or  shatter  it,  if  built  with  mortar.  Thorns 
have  been  recommended  to  be  planted  at  the 
bottom  of  a  wall  without  a  bank,  but  with  a  ditch 
before  it  as  a  fence  to  the  hedge,  with  a  paling 
on  its  lip.  If  a  stone  wall  is  built  in  such  a  situ- 
ation, there  seems  no  use  at  all  for  the  hedge  as 
a  fence  ;  and  if  a  turf  one,  surely  the  thorns  will 
thrive  better  with  a  bank  of  earth  behind  them 
than  at  the  bottom  of  a  turf  wall. 

6687.  On  considering  the  state  in  which  the 
fences  are  usually  kept,  it  must  be  admitted 
that  the  plan  of  enclosing  the  land  is  generally 
good  ;  but  the  fences  are  not  cared  for  as 
they  might  be.  The  low  country  is  sufficiently, 
and,  in  many  places,  too  densely  fenced — too 
much  ground  being  occupied,  to  the  detriment 
of  the  crops  growing  within  them.  A  slight 
glance  at  the  small  enclosures  of  England  will 
convince  any  one  of  this,  though  the  smallest 
enclosures  are  perhaps  occupied  by  meadows  of 
permanent  grass.  In  the  north  of  Ireland  the 
enclosures  are  too  small,  though  there  the  uni- 
versal pr.'ictice  of  small  holdings  better  justifies 
the  prevalence  of  small  enclosures.  The  upland 
districts  are  very  deficient  of  enclosures  through- 
out the  kingdom.  Most  of  the  hill-farms  have 
even  no  march-fences,  the  marches  being  marked 
out  by  natural  objects,  such  as  the  water-shed 
line  of  a  hill,  the  course  of  a  rivulet,  a  ravine, 
or  even  cairns  of  stones.  The  great  desidera- 
tum, however,  in  such  farms  is  shelter,  which 
cannot  be  afforded  by  any  single  fence  in  such 
situations.  The  shelter  of  upland  districts  can 
hardly  be  accomplished  but  on  a  scale  that 
would  render  it  of  national  importance;  for  the 
attempt  on  a  comparatively  small  property  would 
confer  as  much  benefit  on  the  property  on  each 
side  of  it  as  on  itself,  and  the  proprietor  of  a 
large  estate  would  not  incur  the  great  expense 
of  sheltering  it  entirely.  It  would  be  desirable 
were  proprietors  of  upland  districts  to  have  a 
mutual  understanding  on  this  subject,  and  plans 
could  then   be  adopted  which  would  have   the 


*  Neill's  Journal  of  a  Horticultural  Tour,  p.  204. 
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effect  of  slieltering  a  great  extent  of  country  at 
a  comparatively  small  cost.  Wire  extensive 
surveys  taken  of  tlie  form  of  alpine  country,  by 
engineers  well  acquainted  with  tlie  prevailing 
winds  there,  and  competent  to  suggest  lines  of 
fences  which  would  be  sure  to  check  their  course, 
estimates  could  be  made  of  the  cost;  and  no 
class  of  engineers  seems  better  suited  for  the 
purpose  than  those  engaged  in  the  trigonometri- 
cal survey  of  the  country.  When  the  thorn- 
fences  of  the  country  are  minutely  examined, 
they  will  not  be  found  always  iu  a  useful  state. 
Some  are  allowed  to  grow  in  a  rambling  state, 
carrying  a  heavy  head  and  exposing  bare  stems 
near  the  ground  ;  others  are  far  advanced  in  old 
age,  and  about  to  decay  for  ever,  or  covered  with 
lichens  and  mosses  ;  full  of  gaps,  filled  up  with 
slabs,  paling,  or  loose  stones  ;  occasionally  over- 
flown with  water,  which  gets  leave  to  pass  off  of 
its  own  accord,  which  it  can  seldom  do  in  winter 
before  another  flood  overtakes  it  ;  completely 
overgrown  with  every  weed  that  gets  leave  to 
shed  its  seeds  for  miles  around;  almost  overcome 
with  wild  plants,  which  have  usurped  the  place 
of  the  thorns  ;  so  liacked  and  hewed  with  the 
hatchet,  that  the  greater  part  of  it  is  a  long 
time  of  recovering  the  butchery,  whilst  tlie  re- 
mainder have  died  in  consequence  of  the  rain 
descending  the  split  stems  and  rotting  the  roots; 
so  overlaid  with  plashing,  that  the  already  half- 
amputated  stems  die  in  a  short  time;  suspended 
by  the  principal  root,  after  the  earth  has  been 
washed  away  from  it  into  the  ditch;  cut  over  too 
high,  where  it  has  put  out  innumerable  twigs, 
whilst  the  stems  below  are  quite  bare ;  so  shaken 

Fig. 


at  the  roots,  when  left  exposed  for  want  of 
water-tabling,  in  consequence  of  the  wind  acting 
on  them,  by  the  leverage  of  its  high  stems,  that 
after  it  has  been  cut  down  it  dies  for  want  of 
power  to  push  out  new  stems.  Sucli  is  the  sort 
of  treatment  which  thorn-hedges  generally  re- 
ceive. 

5688.  The  only  accident  incident  to  young 
hedges  in  spring  is  scorching  from  the  sun.  It 
is  occasioned  by  the  sudden  evaporation  of  hoar 
frost, in  a  calm  atmosphere,  from  the  young  leaflets 
of  the  hedge,  by  a  powerful  rising  sun.  The 
sudden  evaporation  causes  so  intense  a  cold  as 
actually  to  destroy  vitality  in  the  tender  shoots 
of  the  plant  which  have  just  burst  into  leaf;  and 
the  consequence,  in  a  few  days  afterwards,  is  in 
the  young  leaves  and  tender  shoots  seeming  to 
have  been  severely  scorched  by  fire.  I  haye 
frequently  observed  this  scorching,  to  a  partial 
extent,  on  the  east  sides  of  hedges  that  run  N.  and 
S.,  the  side  next  the  rising  sun  ;  but  lu  spring 
1841,  the  affection  was  so  severe  and  exteiisivii, 
that  not  hedges  only  suffered,  but  large  beecl- 
trees  of  upw.irds  of  100  years  old,  that  came 
early  into  leaf,  literally  died  in  the  ensuing 
winter.  A  hedge  so  affected  will  be  leafless  all 
summer  at  the  part  scorched.  It  ought  not  tor 
be  switched  until  it  has  perfectly  recovered  its 
vigour. 

5689.  The  thorn-hedge  is  subject  to  the  attack 
of  many  insects,  though  the  effects  are  different. 
One  of  these  is  the  black-veined  white,  or  haw- 
thorn butterfly,  Pieris  crataegi,  a,  fig.  475,  an  in- 

475. 


THE    HAWTHORN    BUTTBRFLY — PIERIS  CRAT^GL 


THE  HAWTHORN  PLANT. 


587 


sect  unknown  in  Scotland,  but  frequent  in  Eng- 
land, and  at  times  so  numerous  on  the  Continent 
that  its  flight  has  been  mistaken  for  a  shower  of 
snow.  The  caterpillar  is  seen  at  6,  of  a  dull 
yellow  colour  at  first,  but  changes  witli  moult- 
ings,  and  is  produced  from  yellow-coloured 
cylindrical  eggs  laid  on  hawthorn  shoots,  and 
rendered  waterproof  by  a  coating  of  strong  var- 
nish. It  devours  the  leaves,  and,  while  so  em- 
ployed, lives  in  society  under  the  pi-otectiou  of  a 
silken  web.  Other  lepidopterous  insects  dis- 
figure our  hedges  by  defoliation,  such  as  the 
figure  of  8,  or  black  thorn  moth,  Episema  cceru- 
locephala,  whose  caterpillar  is  2  inches  lung,  of  a 
yelliwish-green  colour,  with  3  pale  stripes.  A 
still  greater  pest  to  our  hedges  is  the  brown- 
tailed  moth,  Porthesia  awr/^Ma,  whose  caterpillars, 
of  a  dusky  colour,  with  2  red  lines  on  the  back, 
and  A  white  streak  on  the  sides  interrupted  at 
intervals,  occur  sometimes  in  such  numbers  that, 
in  1782,  their  webs  were  gathered  in  one  day  by 
the  people  of  a  single  parish  in  the  neighbour- 
hood of  London,  that  of  Clapham,  to  the  amount 
of  80  bushels.*  Another  species  of  the  same 
gtwis  Porthesia  cArysorrA<EO,  yellow-tailed  moth, 
lives  on  a  great  variety  of  trees  and  shrubs  in  its 
caterpillar  state  ;  and  among  these  is  the  haw- 
thorn, to  whiclt  it  often  causes  extensive  injury. 
The  small  and  beautiful  ermine  moths,  so  readily 
known  b.y  their  pure  white  colour,  generally 
spotted  with  black,  often  leave  tiie  fruit-trees, 
which  are  their  habitual  resort,  and  attack  haw- 
thorn hedges.  The  caterpillars  live  in  society, 
and  form  a  common  tent  fur  themselves  by  draw- 
ing a  number  of  leaves  together,  which  afford 
them  at  once  food  and  shelter.  Having  con- 
sumed the  foliage  of  one  spot,  they  move  on  to 
another;  and  the  devastation  is  often  so  complete 
that  the  hedges,  for  miles,  present  the  appear- 
ance of  winter  sprays  covered  with  a  cottony 
web.  The  two  species  most  to  be  dreaded 
are  Yponomeuta  padella  and  Y.  eronymella. 
They  are  more  common  in  England  than  in 
Scotland. 

5690.  As  hedges  of  whin,  Ulex  Europoea,  are 
common  in  the  upper  and  poorer  parts  of  the 
country,  it  is  necessary  to  say  a  few  words  on 
them.  Whins — or  furze,  as  the  plant  is  named 
in  England — are  very  frequently  sown  upon  the 
top  of  a  turf  mound  constructed  for  the  purpose, 
because  the  young  plant  is  out  of  reach  of  dan- 
ger, and  requires  no  temporary  fencing  for  pro- 
tection, and  where,  generally,  turf  is  plentiful. 
The  plants  grow  well  in  such  a  situation,  striking 
their  roots  down  through  tlie  mound  into  the 
ground  below,  for  the  sake  of  meeting  with  mois- 
ture. No  doubt,  the  sharp  spines  of  the  plant 
attract  moisture  from  the  atmosphere  as  well, 
as  the  structure  of  the  plant  is  well  adapted  for 
causing  the  rain  to  trickle  down  the  branches  to 
the  roots.  In  raising  a  whin  fence,  all  that  is 
required  to  be  done  is  to  sow  the  seed,  which 
costs  Is.  per  pound,  along  the  line  of  fence,  in  a 
small  rut  made  with  the  corner  of  the  hand-hoe, 
fig.  266,  and  covered  over  with  a  rake.   The  seed 


may  then  be  sown  upon  a  prepared  mound,  as  on 
the  prepared  level  of  the  ground.  The  plant 
grows  very  rapidly,  and  soon  becomes  a  fence 
from  its  spiny  armament.  It  should  be  switched 
into  the  proper  form  of  a  hedge  when  young,  to 
prevent  the  straggling  form  of  growth  which  it 
is  very  apt  to  assume.  When  allowed  to  grow 
at  will,  it  attains  a  mature  age  in  a  few  years, 
and  then  dies  out,  or  it  is  hastened  to  its  end  by 
the  frost.  The  whin  does  not  like  very  good 
soil.  I  tried  to  raise  a  hedge  upon  a  small 
mound  of  fine  black  mould,  but  failed  by  the 
young  plants  dying  out.  My  object  was  to  have 
a  whin  hedge  for  drying  clothes  upon,  as  that 
plant  exposes  the  most  convenient  and  safe  sur- 
face, by  its  small  spines,  for  receiving  clothes  up- 
on it.  The  plant  likes  to  push  its  roots  into  a  clay 
subsoil.  The  whin  forms  a  cheap  fence  around  a 
plantation,  and  it  forms  a  good  nurse  for  young 
trees  not  over-thickly  planted, and  is  well  adapted 
as  underwood  to  afi'ord  shelter  to  game.  The 
late  Mr  Inglis  well  described  the  utility  of  the 
v\'liin  plant  in  these  words  :  "  In  returning  to 
Wexford  by  another  road,  I  was  greatly  struck 
by  the  gay  efi'ect  produced  by  the  furze,  or,  as 
they  are  called  in  Scotland,  the  whin  hedges, 
which  form  the  only  enclosures  in  this  district. 
The  furze  hedges  are  very  general  in  Ireland, 
and  are  much  preferred  by  the  people  to  any 
other,  and  not  without  reason.  In  parts  of  the 
country  where  turf  is  scarce  and  coal  dear,  the 
furze  is  a  ready  and  abundant  fuel.  Nor  is  this 
the  only  use  to  which  it  is  put — the  tender  shoots 
are  mashed,  and  given  as  food  to  the  horses,  and 
the  refuse  is  mixed  up,  and  used  as  manure. 
There  is  still  another  use  of  a  furze  hedging  : 
when  full  grown,  it  affords,  in  rainy  weatlier,  a 
shelter  to  live  stock,  which  neither  thorn  nor 
any  other  hedge  affords  ;  for  there  are  no  drop- 
pings from  a  furze  hedge.  This  is  a  fact  of  which 
any  pedestrian  may  agreeably  convince  himself, 
if  caught  in  a  shower  of  rain,  in  the  neigh- 
bourhood of  a  furze  enclosure."  t 

5691.  Mr  Fortune  mentions  a  curious  method 
which  the  Chinese  have  in  protecting  the  young 
bamboos  from  the  ravages  of  the  wild  boar  :  "  A 
piece  of  bamboo  wood  about  8  or  10  feet  long, 
and  ratlier  thicker  than  a  man's  arm,  is  split  up 
the  middle  to  within  a  fourth  of  its  length.  This  is 
made  fast  to  a  tree  in  the  bamboo  thicket,  and  at 
an  angle  of  about  45°,  the  split  part  being  left 
loose;  a  cord,  a'so  made  of  bamboo,  is  fastened 
to  it  by  one  end,  and  the  other  is  led  to  some 
convenient  place  out  of  the  thicket,  where  a  man 
is  stationed.  When  the  boars  come  down  in  the 
dead  of  night  to  attack  the  young  shoots,  the 
man  pulls  the  rope  backwards  and  forwards,  and 
clank,  clank,  clank  goes  the  bamboo,  producing 
a  loud  and  hollow  sound,  which  on  a  quiet  even- 
ing may  be  heard  at  a  great  distance.  The 
animals  are  frightened,  and  make  off  to  their 
dens  in  the  hills. "J  Our  crow-mills,  or  great 
rattles,  would  probably  produce  the  same 
effect  when  sprung  in  the  hands  of  a  stout 
watcher. 


*  Quarterly  Journal  of  Agrioiltvre,  vol.  xiii.  p.  155. 
+  Inglis'  Ireland,  vol.  i.  p.  50-1.  :;:  Fortune's  Wanderings  in  Cidna,  p.  179. 
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ON  THE  BUILDING  OP  STONE  FENCES. 

5692.  Tlie  otiier  sort  of  fence  for  the 
fields,  used  in  tliis  country,  is  the  low  dry- 
stone  wall.  They  are  named  dry-stone 
dykes  in  Scotland  ;  and  as  the  word  dyke 
is  short  and  expressive,  I  shall  use  it  more 
often  than  wall,  with  which  the  idea  of  a 
high  structure  is  mostly  associated. 
i 

b^^'i  Very  many  dry-stone  dykes  in 
this  Country  are  constructed  on  erroneous 
principles,  the  stones  heing  laid  promiscu- 
ously, and  more  with  a  view  to  <i:ive  a 
smooth  face  than  a  suhstantial  hearting  to 
the  wall.  'J'he  coping,  too,  is  often  dis- 
proportionately large  for  the  body  of  the 
wall,  which  is  not  unfrequently  too  nar- 
row for  its  height.  I  suspect  that  many 
dry-stoue  dykes  are  built  by  ordinary 
masons,  who,  being  accus^tomed  to  the  use 
of  lime-Miortar,  are  not  acquainted  with 
the  bedding  of  the  loose  stones  of  a  dry 
dyke  as  firmly  as  they  should  be,  and 
tberefdre  are  unfitted  to  buihl  such  a  dyke. 
A  builder  of  dry-stone  dykes  should  be 
brought  up  to  the  profession  ;  and  when  he 
has  acquired  skill  he  will  build  a  substan- 
tial one,  at  a  moderate  cost,  which  will 
stand  ujtright  for  many  years.  A  proper 
sort  of  stone  is  a  great  assistance  to  the 
builder  of  stone  dykes,  flat  thin  ones 
being  the  best :  but  flatness  and  thinness 
are  not  the  only  requisites;  they  should 
also  have  a  rough  surface  by  which  to 
adhere  to  one  another  in  the  wall ;  and 
no  material,  on  this  account,  is  so  well 
adapted  for  the  purpose  as  the  stones  de- 
rived from  sandstone  boulders  of  gravel 
deposits,  when  split  with  the  pick  into 
flat  pieces  of  the  requisite  thickness  on 
being  taken  out  of  the  ground,  which,  on 
being  exposed  to  the  air  for  a  short  time, 
become  dry  and  hard. 

5694.  Dry-stone  dykes  are  measured 
by  quarters — that  is,  quarters  of  a  yard 
of  5  inches  each.  A  5-quarter  dyke  is 
the  usual  measure  of  a  field- fence,  that  is 
45  inclies,  or  3  feet  9  inches  to  the 
under  side  <tf  the  cover  upon  which  the 
cope  stones  stand — the  cover  and  cope- 
stones  usually  measuring  12  inches,  so  that 
the  dyke  stands  altogether  4  feet  9  inches 
in  height.  The  dyke,  when  finished,  is 
measured  by  the  rood  of  36  square  yards 
upon  its   face   under   the   cover,  so  that 


every  30  yarda  of  a  5-quarter  dyke  will 
be  1  rood  in  length.  The  usual  thickness 
uf  such  a  dyke  is  2  feet  at  the  base, 
and  1.5  inches  under  the  cover. 

r)G95.  A  dyke  that  has  two  plain  faces 
is  called  a  double-faced  dyke,  and  a  dyke 
with  one  face,  as  one  built  against  a 
sunk-fence,  is  called  a  single-faced  dyke. 
A  double-faced  5-quarter  dyke  requires 
1  ton  of  stones  for  every  square  yard  of 
its  face,  so  that  36  tons  of  stcmes  are 
required  for  every  rood  of  30  yards 
long.  The  expense  of  quarrying  that 
quantity  of  stones  is  about  10s.  the  rood; 
the  carriage  of  them  at  a  reasonable  dis- 
tance beyond  one  mile  is  also  10s;  and 
the  building  is  commonly  undertaken, 
when  the  stones  are  good,  at  10s.  also; 
so  that  such  a  dyke  costs  30s.  the  30 
yards,  or  Is.  for  every  yard  in  length,  or 
£6,  9s.  6d.  per  cubic  rood,  or  3s.  7d,  per 
cubic  yard.  The  best  way  to  contract 
for  the  erection  of  stone-dykes  is  by  the 
rood  of  36  cubic  yards,  when  every 
temptation  on  the  part  of  the  builder  to 
Jessen  the  breadth,  and  make  the  heart 
of  the  dyke  hollow,  will  be  removed. 

5696.  The  tools  of  a  dry-stone  dyker 
are  few  and  inexpensive,  consisting  only 
of  a  mason's  hammer,  a  frame  as  a  gauge 
for  the  size  of  the  dyke,  and  cords  as 
guides  for  the  straightness  and  thickness 
of  the  dyke.  A  ditcher's  shovel,  fig.  453, 
is  also  useful  to  him  in  putting  the  shivers 
of  the  stones  together  into  heaps,  to  be  the 
more  easily  removed  by  carts. 

5697.  A  dyker  cannot  work  in  wet  or 
in  very  cold  weather,  as  handling  stones 
in  a  state  of  wetness  is  hurtful  to  the 
bare  hand;  on  which  accounts,  dry-stone 
dykes  are  commonly  built  in  summer. 

5698.  The  line  of  fence  being  deter- 
mined on,  it  is  marked  off"  with  a  row 
of  stakes  driven  firmly  into  the  ground. 
The  upj»er  soil,  to  the  depth  it  has  been 
plougheil,  is  removed  from  the  line  to 
form  the  foundation  of  the  dyke  ;  and  it 
may  be  driven  away  immediately,  and 
not  lie  in  the  builder's  way,  or  it  should 
be  formed  into  a  compost  with  lime, 
near  the  spot,  for  top-dressing  grass. 
When  the  surface  consists  of  old  firm 
thick   sward,  the  dyke  may  be  founded 
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upon  it  ;  but  in  forming  foundations,  it 
should  be  borne  in  mind  that  dykes  are 
apt  to  sink  in  soft  earth  of  every  kind, 
to  its  injury — not  merely  by  curtailing 
its  height  as  a  fence,  but  by  twisting  its 
structure  and  causing  it  ultimately  to  fall. 
When  the  soil  consists  of  vegetable  mould, 
it  should  therefore  be  removed  altogether, 
and  its  intrinsic  value  in  a  compost 
will  amply  repay  the  trouble  of  removing 
it. 

56.99.  After  the  foundation  has  been 
formed  by  the  removal  of  the  earth,  the 
stones  should  be  laid  down  on  both  sides 
as  near  the  line  of  foundation  as  practi- 
cable, for  it  is  of  considerable  importance 
to  the  builder  that  the  stones  be  near 
at  hand.  When  the  stones  are  laid  even 
as  far  off  as  two  yards,  from  the  founda- 
tion, the  builder  loses  time  in  throwing 
them  nearer ;  but,  on  the  other  hand,  no 
stones  should  be  emptied  from  the  cart 
into  the  foundation,  as  they  will  have  to 
be  removed  by  the  builder  before  he  com- 
mences his  work.  Large  boulder-stones 
form  excellent  material  for  the  foundation 
of  stone  dykes,  and  should  be  laid  close 
to  the  foundation  before  the  building  stones 
are  brought.  In  laving  down  the  stones, 
the  carters  should  be  instructed  to  put  down 
18  tons  on  each  side  of  30  yards  length 
of  the  foundation  ;  and  when  boulders  are 
also  put  down,  allowance  should  be  made 

Fig. 


for  them  out  of  the  building  stones. 
These  particulars  are  worth  attending  to, 
to  save  unnecessary  trouble  afterwards 
in  removing  or  bringing  stones,  to  the 
annoyance  alike  of  the  dyker  and  the 
farmer. 

5700.  The  simplest  mode  of  conveying 
large  boulders  is  upon  a  sledge,  shod 
with  iron,  which  is  better  than  putting 
them  in  and  taking  them  out  of  a  com- 
mon cart,  the  bottom  and  sides  of  which 
are  apt  to  be  broken  by  boulders.  A 
pair  of  horses,  yoked  as  in  a  plough, 
will  draw  a  very  heavy  boulder  upon 
such  a  sledge,  on  tiie  ordinary  surface 
of  the  ground.  When  many  ordinary 
stones  are  driven  for  buildings,  of  any 
kind,  the  carts  should  receive  an  extra 
bottoming  and  lining  with  deals  of  com- 
mon Scots  fir,  or  of  willow,  which  is 
better  than  any  other  sort  of  wood,  as  being 
softer  and  less  liable  to  split. 

5701.  Every  preparation  being  thus 
made,  two  builders  proceed  to  the  work, 
one  opposite  the  other — the  best  number 
to  make  the  best  work,  and  they  assist  each 
other  with  stones  which  one  would  not  be 
able  to  manage. 

5702.  They  begin  by  setting  up  the 
frame,  fig.  476,  at  one  end  of  the  dyke, 
whether  it   commences    against    another 

476. 
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fence,  or  ata  gateway  into  the  field  which 
the  fijrure  is  supposed  to  represent,  in  the 
foundation  of  the  proposed  line  of  dyke. 
The  frame  is  made  of  the  breadth  and 
height  of  the  proposed  dyke  under  the 
cover;  and  is  set  perpendicularly  by  the 
plunuuet  attached  to  it.  A  corresponding 
frame  shouhl  be  placed  beyond  the  point 
which  is  fixed  for  one  stretch  of  building, 
or  two  stakes  driven  into  the  ground, 
having  the  same  inclination  as  the  sides  of 
the  frame,  to  answer  the  puri>ose  of  a 
temporary  one.  On  undulating  ground, 
a  space  of  half  a  rood,  or  15  yards,  l>e- 
tween  the  frames,  is  a  sufficient  stretch 
of  building  at  one  time;  but  on  level 
ground  a  rood  may  safely  be  taken  in. 
The  cords  are  then  stretched  along  the 
space,  and  fastened  to  the  outside  of 
each  frame,  to  guide,  as  lines,  the  build- 
ing of  the  side  of  the  dyke  straight,  and 
to  gauge  its  breadth.  The  frame  is  held 
upright  and  steady  by  a  stiff  rail,  having 
a  nail  driven  through  one  of  its  ends, 
hooked  on  to  the  top-bar  of  the  frame,  and 
the  other  end  with  a  stone  laid  upon  it, 
or  pushed  into  the  ground. 

5703.  When  the  dyke  begins  with  a 
ficuncheon,  as  in  this  case,  a  large  b<»ulder 
should  be  chosen  for  its  foundation  stone; 
and  if  there  are  no  boulders,  a  large  stone 
should  be  selected  and  dressed  for  the 
pnrp<jse,  as  no  better  protection  can  be 
given  to  the  end  of  a  dyke — and  esfjecially 
60  when  the  scuncheon  fonns  one  side  of 
a  gateway  to  a  field.  Another  boulder,  or 
large  stone,  should  be  placed  at  a  little 
distance  from  the  first,  and  smaller  stones 
used  to  fill  up  the  space  between  them, 
until  the  building  is  raised  to  the  height 
of  the  boulders. 

5704.  Great  art  is  required  in  laying 
the  small  stones,  and  it  is  this  art  in 
dyke-building  which  detects  the  good  from 
the  bad  builder.  In  good  dry  building, 
the  stones  are  laid  with  a  slight  inclination 
downwards,  from  the  centre  of  the  dyke, 
towards  each  face,  and  to  break  band  with 
one  another;  and  to  supjwrt  their  inclina- 
tion, small  stones  should  be  wedged  firmly 
under  them  in  the  heart  of  the  dyke; 
whereas  stones  that  are  laid  flat  admit  of 
no  wedging  to  heart  them,  and  receive 
none,  to  the  risk  of  the  dyke  bulging  out 
in  both  faces.     The  inclination  causes  the 


rain  which  may  have  found  its  way  down 
through  the  top  of  the  dyke  to  be  thrown 
off  by  both  sides. 

5705.  The  stability  of  a  dyke  is  much 
assisteij  by  having  what  is  called  a 
thorou(fh-band  stone,  placed  across  it  at 
about  half-way  up  the  building.  The 
cover  also  acts  as  a  thorougli-band  at  the 
top  of  the  dyke ;  but  in  laying  the  cover, 
the  lerelling  of  the  dyke  to  form  its  bed 
should  not  be  made  of  very  small  and  very 
thin  stones,  as  is  too  often  the  case,  as 
neither  have  stability,  are  easily  broken, 
and  are  constantly  in  danger  of  slipping  out 
from  under  the  cover  and  cope.  Thorough- 
baud  stones  are  frequently  left  projecting 
from  one  or  both  sides  of  the  dyke  by 
some  builders,  merely  to  indicate  that  they 
are  thorough-bands ;  but  the  practice  is 
objectionable,  inasmuch  as  any  projections 
serve  only  as  stepping-stones  for  trespassers 
to  climb  over  the  dyke. 

5706.  A  scuncheon  should  be  formed 
of  in-band  and  out-band  stones,  hammer- 
dressed,  and  firmly  bedded  upon  one 
another. 

5707.  The  covers  should  project  an 
inch  or  two  beyond  tlie  face  of  the  dyke, 
to  protect  the  top.  They  should  be  two 
inches  thick,  and  without  a  flaw  through- 
out their  length,  which  should  be  two  feet 
at  least,  that  their  weight  may  keep  them 
firm  and  their  size  cover  a  large  space  of 
building. 

5708.  In  forming  the  cope^  a  large 
stone  should  l>e  placed  at  the  end  of  the 
scuncheon  to  keep  down  the  cover,  and 
act  as  an  abutment  for  resisting  the 
wedging  down  of  the  smaller  cope-stones. 
Another  large  coj)e-stone  should  be  set 
at  a  short  distance  from  it  upon  the  join- 
ing of  two  covers,  to  keep  them  secure. 
Thinner  stones  should  then  be  placed 
between  tliese  on  edge — and  where  they 
meet,  a  stone  should  be  wedged  in  by 
strokes  of  the  hammer  ;  but  the  tcedging 
should  be  delayed  until  a  considerable 
length  of  coping  is  finished,  the  better 
to  resist  their  force.  The  cope-stones 
should  be  nearly  all  of  the  same  height. 
On  finishing  the  face  of  a  dyke,  small 
stones  should  be  firmly  we<lged  in  with 
the  hammer,  where  room  can  be  found, 
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between   the   beds   and   the   ends  of  the     gap  is  easily  fenced  with  a  bunch  of  thorns 
larger  ones.  or  \\  hins. 


5709.  In  building  a  stretch  of  dyke, 
such  as  the  rood  above  referred  to,  it  is 
customary  to  carry  up  the  building  at  both 
ends,  as  well  as  at  the  middle  of  the  stretch, 
to  the  levelling  of  the  top,  before  the  inter- 
mediate spaces  are  built  up,  because  those 
primary  parts,  being  built  tiius  independ- 
ently, act  as  pillars  in  the  dyke  to  support 
the  intermediate  building  plumb  ;  and  they 
are  also  convenient  for  pinning  the  cords 
against  while  the  intermediate  spaces  are 
being  built. 

5710.  When  a  few  stretches  of  dyke 
Irave  thus  been  finished,  the  surplus  stones, 
ii'  any,  should  be  removed,  and  laid  where 
tbey  are  wanted  ;  and  should  there  be  a 
deficiency,  stones  should  be  immediately 
brought,  to  allow  the  buihlers  to  finish  one 
stretch  before  they  proceed  to  another. 
The  debris  of  stones  caused  by  the  hammer 
should  be  taken  to  the  roads. 

5711.  These  are  all  the  particulars  to 
be  attended  to  in  building  dykes  for  ordi- 
nary fencing;  but  modifications  are  some- 
times introduced  into  their  form  to  serve 
a  convenient  purpose.  For  example,  an 
opening  should  be  left  under  the  cover  of  a 
dyke,  of  a  suflicient  width  and  height 
to  allow  sheep  to  pass  from  one  field  into 
another,  when  the  passage  between 
them  by  road  may  be  a  considerable  dis- 
tance. Where  a  passage  exists  be- 
tween the  fields  by  means  of  a  gate,  no 
such  opening  should  be  made,  but  only 
when  the  two  fields  are  entered  by  ditli- 
rent  farm-roads.  When  the  opening  is 
not  used,  it  should  be  stopped  up  with 
thorns  or  a  wooden  board.  An  opening 
of  3^  feet  wide  and  3  feet  high  will  suffice. 

5712.  Another  convenience  is  to  leave 
H  gap  at  the  top  of  the  dyke  by  lowering 
its  cover,  and  removing  the  cope  at  a 
place  where  a  passage  is  occasionally  re- 
quired for  foot  passengers.  By  doing  this 
the  dyke  may  be  saved  from  much  injury. 
A  gap  near  the  top  of  the  dyke  may  be 
useful  as  a  stile  in  the  line  of  a  foot-path, 
or  at  the  side  of  a  cover,  for  hounds  and 
huntsmen  to  pass  with  ease  ;  and  here  the 
whipper-in  may  stand  on  the  out-look  for 
a  burst.    When  not  constantly  in  use,  the 


5713.  Such  dykes  as  I  have  been  de- 
scribing, of  5  quarters  in  height,  will  fence 
horses  and  cattle  and  Leicester  sheep, 
but  will  not  confine  Black-faced  sheep, 
and  scarcely  Clieviots.  For  these,  higher 
walls  must  either  be  built,  or  expedients 
used  to  make  ordinary  ones  confine  them. 
Some  of  these  expetlients  are  shown  in 
fig.  477,  where  part  of  an  orilinary  dyke 
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with  its  cope  is  seen  ;  and  they  consist  of 
occasional  cope-stones  abed  and  e,  set  on 
edge  to  a  considerable  height,say  Oinchesor 
1 2  inches,  above  the  ordinary  ones.  Upon 
these  are  placed  either  fillets  of  wood  along 
notches  formed  on  their  lop,  and  wedged 
into  them,  as  at  a,  h  and  c,  or  a  strong  rope 
of  straw  is  laid  somewhat  loosely  over  the 
notches,  to  dangle  in  the  wind,  and  to 
form  a  scare  to  the  sheep,  as  at  c",  d  ande. 
Another  expedient  is,  where  a  single- 
faced  dyke  is  built  against  rising  ground, 
consisting  of  plantation  or  of  cultivated 
land,  to  sow  a  i^w  seeds  of  whin  or 
broom  in  the  soil  behind  the  dyke,  and 
the  plants  in  time  spread  over  the  cope- 
stones.  Where  good  stones  for  covers  are 
scarce,  and  turf  is  tough  and  heathery, 
thick  turfs,  cut  of  the  breadth  of  the 
top  of  the  dyke  —  and  laid  firmly  and 
neatly  on  with  cope-stones  upon  the  turfs, 
which  afford  them  a  firm  bed — will  raise 
a  dyke  a  sufficient  height.  A  more  per- 
manent expedient  than  either  of  these, 
where  the  dyke  is  built  of  large  strong 
stones  from  a  quarry,  is  to  erect  a  wire 
fence  upon  the  dyke,  by  inserting  upright 
wrought-iron  standards  into  the  covers, 
and  stretching  three  rows  of  wire  through 
and  across  them.  Such  an  addition  costs 
from  8d.  to  Is.  4d.  per  lineal  -yard.  Or 
stakes  might  be  driven  along  and  close  to 
one  face  of  the  dyke,  in  length  to  reach 
above  its  covers  to  receive  three  rows  of 
wires.  AVhere  thinnings  of  plantations  are 
abundant,  this  is  the  cheapest,  though  less 
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durable  plan  than  the  preceding  ones  with 
the  wires. 

5714.  When  dykes  run  at  right  angles 
to  one  anotlier,  and  are  erecte<l  siniultane- 
ouslv,  tliey  should  be  built  in  connection  ; 
but  where  a  new  dyke  comes  against  an- 
other, the  old  one  should  not  be  touched, 
and  the  new  built  firmly  beside  it. 

5715.  Where  two  dykes  cross,  and  the 
place  is  naturally  wet,  or  water  may  be 
easily  brought  to  it,  a  watering-pool  there 
would  serve  four  fields,  and  the  pools 
should  be  formed  before  the  dykes  are 
built.     There  are  two  ways  of  fencing  such 
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FOUR  WATERING-POOLS 

FORMED  BY  TWO  DYKES 

CROSSING. 


a  pond  :  —  When 
the  ground  is  finn, 
and  the  water 
shallow,  the  two 
dykes  may  cross 
at  the  centre  of 
the  pond,  as  in  fig. 
478,  having  holes 
in  them  to  allow 
the  water  to  pass 
through,  to  form  a 
watering-pool  iu 
each  field,  as  at  a, 
6,  c,  and  d. 


571  fi.  Where  a  pond  already  exists,  and 
its  water  is  too  deep  for  dykes  to  traverse, 
the  dykes  must  terminate  at  its  edge,  and 
convert  tlie  pond  into  a  wateriiig-pool 
common  to  four  field.s.  When  the  p.ind  c, 
fig.  479,  is  used  b}'  only  one  field  at  a 
time,  it  should  be 
fenced  from  il»e 
other  three  fields 
by  means  of  hur- 
dles, or  paling,  at 
/",  g,  and  h  ;  and 
when  it  happens 
to  be  used  by 
more  than  one 
field  at  a  time,  a 
paling  should  be 
run  across  the 
pond,  besides  those 
in  the  fields  not  occupied  by  the  stock. 

5717.  Where  the  ground  is  firm,  and  no 
prospect  of  obtaining  a  watering-y)0'^/, 
the  dykes  should  be  made  to  cross,  and  a 
well  sunk  in  a  corner  of  one  of  the  fields, 
with  a  pump  in  it  of  such   height  as  to 


ONE  WATKRING-POOL  COM- 
MON TO  FOUR  FIELDS. 


su])ply  all  the  fields  with  water  from  it  by 
means  of  a  spout  into  troughs.  This  expe- 
dient I  have  successfully  used. 

5718.  Where  the  ground  is  firm,  and 
no  water  but  shelter  is  wanted  at  that 
sj)ot,  the  dyke  should  be  built  curved,  to  en- 
closeaspacebetween  them  to  be  planted  with 
trees  for  ornament  and  shelter.  Tiie  land 
here  will  not  be  wasted,  even  should  it  be  of 
the  finest  quality;  because  the  corners  of 
four  adjoining  fields  always  contain  ground 
that  cannot  be  reached  by  the  plough,  as 
may  be  seen  between  t,  k^  I  and  w,  fig.  4^0; 

while  the  plougli 
can  pass  ahmjf 
such  curves  as 
near  as  to  % 
straight  fenc<t 
In  building  cui- 
*  vatures  in  dykeu, 
builders  charge  a 
half  more  per 
rood  than  for 
plain  work.  Such 
A  CLUMP  OF  TREES  WITHIN  curves  in  dykes 
THE  MEETING  OF  DVKEs.    ^Tc  made  by  the 

same  rules  as  those  furnished  for  hedges 

in  (5621.) 

5719.  A  stone  dyke  is  in  the  highest 
state  of  perfection  as  a  fence  immediately 
from  the  hands  of  the  builders ;  but  every 
day  thereafter  the  eflect  of  the  atmosphere 
upon  the  stones,  at  all  seasons,  and  the 
accidents  to  whicli  they  are  liable  by 
trespasses  of  individuals  and  the  strength 
of  stock,  render  it  necessary  to  uphold 
their  repairs  frequently ;  and  this  con- 
sideration should  cause  the  best  materials 
and  workmanship  to  be  selected  for  their 
original  erection.  Dykes  should  be  in- 
spected every  year,  before  the  stock  take 
possession  of  tlie  pasture  fields,  and  re- 
paired, (3570.)  When  the  repairs  are 
not  extensive,  the  most  convenient  mode 
of  supplying  the  stones  to  the  dykcr  is 
ti  loosen  a  cart-l(»ad  of  them  here  and 
there,  and  provide  him  with  a  wheel-bar- 
row, fig.  87,  to  take  the  stones  from  it  to 
liie  particular  spot  requiring  iei)air.s,  as  he 
wants  them;  and  what  he  does  not  require 
are  left  in  the  cart  to  be  brought  away  at 
once.  When  stones  are  laid  down,  it  being 
impossible  to  estimate  the  quantity  exactly 
required,  those  not  required  are  almost 
certain  to  get  leave  to  lie  upon  the  ground 
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for  the  greater  part  of  the  ensuing  season, 
from  tlie  reluctance  to  waste  time  in  doing 
such  an  insignificant  job  at  a  busy  season, 
as  the  removal  of  a  few  stones. 

5720.  Dry-stone  dykes  are  not  nearly 
so  picturesque  objects  in  a  landscape  as 
thorn  hedges,  nor  do  they  aflord  so  much 
or  so  comfortable  shelter  to  stock,  (1U13.) 
Tliey  are  easily  and  quickly  erected,  how- 
ever, in  a  country  where  the  materials 
suited  to  their  construction  are  abundant; 
and  after  being  completed,  they  satisfy  the 
mind  of  the  farmer  that  little  trouble  will 
be  experienced  from  them  for  a  series  of 
years  to  come. 

5721.  A  sunk  fence  cannot  be  said  to 
have  been  formed  until  a  single-faced  stone 
dyke  is  built  against  the  firm  ground,  after 
the  earth  had  been  taken  away  in  front  of 
it ;  and  no  better  means  can  be  employed 
anywhere  for  supporting  a  bank  of  earth 
likely  to  slip  down  than  by  building  a 
strong  single-faced  dyke  against  it.  Such 
a  face  dyke  may  be  built,  including  the 
quarrying  and  carriage  of  the  stones,  for 
y^d.  per  lineal  yard. 


ON  WIRE  FENCl'S. 

5722.  A  good  many  years  since,  I  first 
saw  a  wire  fence  at  the  late  Sir  Alex. 
Muir  Mackenzie's,  at  Delviu.  The  struc- 
ture was  neat,  but  then  very  costly ;  but 
now  that  wire  is  manufactured  on  a  large 
scale,  on  purpose  to  construct  this  species 
of  field  fence,  tlie  price  of  wire-fencing 
has  been  greatly  reduced,  as  is  the  case 
with  all  manufactures  for  which  there 
arises  a  large  demand. 

5723.  Wire-fences  consist  of  three 
parts — the  straining-posts,  the  standards 
or  intermediate  posts,  and  the  wires.  The 
straininy-posts  are  made  of  wood  or  of 
iron  ;  and  in  the  country,  where  wood  is 
cheaper  than  iron,  the  former  will  in  most 
cases  be  chosen,  although  it  can  bear  no 
comparison  with  iron  in  durability.  A 
simple  form  of  straining-post  is  shown  in 
fig.  481,  where  a  is  the  post  7  feet  long, 
and  0  or  7  inches  in  diameter  at  the 
smallest  end,  is  put  into  a  pit  3  feet  deep  ; 
h  is  the  sole  6  feet  long,  3  or  4  inches  thick 
and  6  inches  broad,  which  takes  in    the 
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post  rt  at  6  inches  from  the  end  c,  and  has 
a  notch  cut  into  its  upper  surface  near  the 

Fig.  -181. 


STRAINING-POST,  WITH  SOLE  AND  STAY  UNDER- 
GROUND. 

other  end  to  admit  the  strut  6?,  which  is 
also  notched  and  nailed  into  the  post  about 
4  inches  below  the  surface  of  the  ground. 
In  setting  the  post  into  the  ground,  the 
earth  is  firmly  rammed  in  upon  the  sole, 
and  about  the  strut. 

5724.  Another  method  of  securing  a 
straining-post  underground  is  shown  by 
fig.  482,  where  a  is  the  post  of  the  same 
Fig.  482. 


STRAINING-rOST,  WITH  PLANKS  UNDERGROUND. 

size  as  the  preceding,  at  the  back  of  which 
at  the  bottom,  is  fastened  a  plank  6,  2  feet 
long,  10  inches  broad,  and  2  inches  thick; 
and  another  plank  c,  of  the  same  dimen- 
sions, is  fastened  in  front  of  the  post  about 
6  inches  below  the  surface  of  the  ground. 
The  earth  is  then  firmly  rammed  in  until 
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it  comes  to  12  Inches  of  the  surface,  when 
another  plank  d  of  similar  dimensions  is 
placed  opposite  to  the  plank  c,  firmly  into 
the  ground,  and  then  the  three  pieces  of 
wood  e  are  tightly  driven  in  between  the 
planks.  This  is  considered  a  very  secure 
mode  of  fixing  a  straining-post  against 
the  tension  of  the  wires. 

5725.  A  third  method  still  is  given  in 
fig.  483,  where  a  similar  size  of  post  a,  to 
Fig.  483. 


made  of  wrought  iron,  fig.  484.  Wiien 
wooden  straining-posts  decay  they  must  be 
removed,  and  in  doing  which  the  whole 
fence  must  be  taken  down.  Iron  posts, 
such  as  rt,  obviate  this  inconvenience  by 
being  permanent.  They  are  1|  to  1.^  inch 
square,  and  cost  from  2d.  to  2^i\.  per  lb. 
Each  weighs  from  32  lb.  to  40  lb.,  accord- 
ing to  the  height  required.  The  extreme 
posts  require  a  stay,  b,  in  addition,  which 
costs  according  to  its  weight.  The  cust  of 
a  straining-post  is  this : — 

34  lb.  at  2d.  per  lb.,  .  .         £0    b    S 

Boring  in  a  stone  2  holes,  3^  inches  deep, 

and  2  inches  diameter,  a  whinstone, 
5  lb.  lead  for  batting,  at  2d., 


STRAINING-POST,  WITH  STANDARD  AND  STAY 
AM-  "VE  GR0UN1. 

the  others,  is  placed  in  the  pit,  having  a 
piece*  of  wood,  6,  2  feet  long,  6  inches 
broad,  and  2  inches  thick,  nailed  to  the 
back  part  of  the  bottom  ;  e  is  a  standard 
driven  into  the  ground,  at  4  feet  distance, 
and  the  strut  d  is  nailed  at  one  end  into 
a  notch  near  the  top  of  the  post  at  c,  and 
at  the  other  end  to  the  standard  e,  near  the 
ground.  Both  the  posts  are  fixed  in  the 
ground  before  the  strut  is  nailed  to  them. 

•  ... 

5726.  Another  sort  of  strammg-post  la 

Fig.  484. 
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0 
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A  WHOUOHT-IRON  STRAINING-POST. 


Boulders  answer  for  blocks,  if  not  under 
10  or  12  cwt.;  and  those  which  have 
rounded  tops  are  best,  inasmuch  as  a 
greater  depth  of  earth  covers  them,  to 
the  benefit  of  the  grass  growing  over 
them. 

5727.  Mr  Binning  Munro  of  Auchin- 
bowie,  Stirlingshire,  uses  only  iron  strain- 
ing-posts and  iron  standards,  and  considers 
them  as  chea}»  as  wooden  ones,  even  at 
first.  His  straining-posts  are  round,  2^ 
inches  diameter,  with  stays,  and  weigh 
68  lbs.  The  standards  are  made  of  1^ 
inch  by  ^  inch  bar  iron,  with  6  holes  for 
the  wires,  and  weigh  10  lb.  each,  and  they 
are  not  squared  at  the  ends,  to  admit  them 
beinsjr  put  into  a  small  hole,  as  is  com- 
monly done,  and  which  weakens  the  iron 
where  it  should  be  the  strongest,  but  are 
kept  broad  and  flat;  and  the  hole  is  made 
for  them,  and  not  they  for  the  holes. 
The  straining-posts  have  a  hold  in  the 
stem  of  6  inches,  the  standards  4  inches. 
After  the  posts  are  put  into  the  holes, 
these  are  filled  with  round  gravel  and 
melted  oulj)hur  run  amongst  them,  at  2d. 
per  lb.,  which  is  better  than  lead,  because 
it  does  not  shrink  as  lead  does,  and  become 
loose. 

5728.  The  intermediate  posts  should  be 
made  of  larch,  and  the  thinnings  of  planta- 
tions are  suitable  for  them.  For  a  fence  of 
8^  feet  in  height,  the  posts  should  be  5^  feet 
long,  with  a  diameter  of  3h  inclics  at  the 
smallest  end.  In  ordinary  fencing,  they 
may  be  useil  with  the  bark  on.  They 
should  all  be  charred,  which  is  done  in: 
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this  manner: — Lay  two  trees  of  little 
value  parallel,  about  a  foot  or  fourteen 
inches  apart,  upon  the  ground.  Between 
them  collect  chips  and  brushwood,  and  set 
fire  to  them.  Lay  the  posts  directly  across 
the  flame,  at  the  part  where  the  surface  of 
the  ground  will  touch,  and  turn  them  from 
side  to  side  until  they  are  ready.  They 
are  then  smeared  with  coal-tar  as  long  as 
they  are  warm,  that  as  much  as  possible  of 
it  may  be  absorbed. 

5729.  Intermediate  posts  have  a  suflni- 
c?ent  hold  of  the  ground  at  21  inches  deep, 
and  will  support  the  wire  sufficiently  when 
set  7  or  8  feet  apart,  in  a  straight  line ;  but 
in  curves  they  should  be  set  closer,  and 
always  within  the  curve,  to  meet  the  strain 
vpon  the  wires.  The  staples  for  supporting 
the  wires  are  partially  driven  into  the 
josts  before  these  are  set  into  their  pits. 

■  5730.  The  wires  used  in  wire-fencing 
are  of  different  kinds,  and  bear  different 
names.  They  are  named  common,  pre- 
pared, charcoal,  and  annealed  wires.  The 
common  is  the  ordinary  wire  of  commerce, 
and  is  the  kind  which  has  hitherto  been 
mostly  employed  in  wire  fences.  It  is 
made  from  the  coarser  sorts  of  iron,  and,  as 
its  name  indicates,  bears  a  corresponding 
relation,  both  as  regards  quality  and  price. 

5731.  Prepared  wire  is  made  from  a 
finer  description  of  iron,  is  more  carefully 
manufactured,  comes  out  in  longer  lengths, 
is  consequently  superior  in  quality,  and 
boars  a  higher  price  in  the  market. 

5732.  Charcoal  wire  is  the  best  and 
strongest  of  any  of  the  qualities  made.  It 
is  drawn  from  charcoal  iron,  prepared 
chiefly  by  wood-charcoal,  which  is  freer 
from  the  impurities  known  to  deteriorate 
the  quality  of  iron,  that  exist  in  a  greater 
or  less  degree  in  all  the  fuels  used  in  the 
manufacture  of  the  other  descriptions  of 
that  material. 

5733.  Annealed  wire  is  the  common 
wire  softened  in  the  furnace,  and  sent  out 
in  that  state.  It  is  purchased  at  the  same 
price  as  the  common,  and  is  in  some  dis- 
tricts used  in  preference,  from  its  being 
softer  and  more  easily  handled  than  the 
other.  It  is,  however,  the  very  worst 
that  can  be  put  into  a  fence,  and  ought 


always  to  be  rejected.  It  easily  bends, 
and  remains  so  from  want  of  elasticity; 
and  it  soon  oxidises,  even  when  painted. 

5731.  The  following  table  exhibits  the 
comparative  qualities  of  these  wires,  as 
tested  by  the  number  of  pounds  each  kind 
sustains  before  breaking,  the  length  being 
lOfeet:— 


Common  Wire. 


No.  8  broke  with    590  lbs. 
No.  6  ...  844 

No.  4  ...        1269 


14     ...      t    '^^ 

)9  ...  I 


thout  perceptibly 
stretching. 


Annealed  Wire. 

No.  8  broke  with    60.5  lb.,  stretched  4^  inches. 
No.  6  ...  832  ...         ...        3       ... 

No.  4  ...        1282 2       ... 

Prepared  Wire. 

No.  8  broke  with    955  lb.,  stretched  J  inch. 

No.  6  ...        1380 i   ... 

No.  4  ...        2163 t   ... 


Charcoal  Wire. 


No.  8  broke  with  1274  lb, 
No.  6  ...        J762 

No.  4  ...        2656 


4  1b.   ■» 

2...    I 
.6...    j 


stretched  the  same 
as  the  prepared  wire. 


5735.  These  are  the  Nos.  used  in  wire-  . 
fences.     Each  bundle  of  wire  is  made  up 
of  63  lb.,  and  each  bundle  runs  thus  : — 

No.  4  extends  from   140  to  150  yards. 

No.  6        180. ..200     ... 

No.  8       280  ...300    ... 

5736.  The  cost  of  the  different  kinds  of 
wire  of  the  same  size,  from  Nos.  1  to  No. 
6,  is  the  same.  No.  1  to  No.  6  of  common 
wire  costs  from  8s.  6d.  to  10s.  6d.  per 
bundle;  the  prepared  is  2s.  more,  and  the 
charcoal  2s.  more  than  the  prepared. 

5737.  The  number  of  wires  employed 
in  a  fence  depend  on  its  height,  but  the 
ordinary  height  of  3,^  feet  requires  6  wires 
to  make  the  fence  confine  sheep  and  lambs.  ' 
Fig.  483  shows  a  portion  of  a  fence  having 
6  wires,  the  two  upper  ones  aboVe  t?  being 
of  No.  4,  and  the  four  below  it,  No.  6  wires. 
A  not  unconmion  arrangement  of  the  wires 
is  to  make  the  two  uppermost  No.  4,  the 
two  undermost  No.  6,  and  the  two  inter- 
mediate, No.  8.  The  upper  wire  is  first 
strained,  and  then  the  lowest  one,  and  the 
intermediate  ones  are  taken  in  succession, 
the  tension  of  the  upper  one  being  the 
guage  to  the  others. 

5738.  As  to  the  cost  of  wire- fencing,  an 
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instance  may  be  given  of  a  fence  con- 
structed in  front  of  a  plantation,  of 
curved  and  irreirular  form,  of  wooden 
posts  and  standards  :U  feet  biirli.  having 
6  wires,  and  extending  to  6H5  yards. 
The  two  upper  wires  were  of  No.  4,  and 
the  four  lower  of  Xo.  6.  The  undermost 
one  was  6  inches  from  the  ground  ;  the 
second,  11  ;  the  third,  16:^;  the  fourth, 
23  ;  the  fifth,  31^,  and  the  uppermost,  42 
inches.     The  cost  may  be  stated  thus  : — 

35  straining -posts  and  angle-posts,  at  Is. 

9d., 

17  sUvs  for  ditto,  at  4jd., 
23<J  fmall  posts,  at  4id.. 
1400staples,  at  Is.  per  100,        .  . 

10  bundles  No.  4,  prepared  wire,  and  15 

bundles  No.  6,  at  10s.  6d.  per  bundle, 
Wages  for  fitting  up, 


13    2 
8  16 


Equal  to  665  yards  at  10|d.  per  yard,   £30     1     5| 


they  will  ever  stipersede  tbom  hedges 
or  stone  dykes  on  farms.  Tliey  afford 
no  shelter  to  stock,  and.  appearing  in- 
signi6cant  to  restless  cattle  in  the  fields, 
have  been  attempted  to  be  leapt  over, 
and  the  cattle,  not  marking  the  height 
well,  have  been  caught  bv  the  upper 
wire  in  the  groins,  to  their  serious  injury. 
Thev  are  well  adapted  to  the  fencing 
of  })lantations  until  the  trees  grow  suf- 
ficiently high  for  pasturage  under  them. 
The  grazings  of  pastoral  farms  might  be 
subdivided  by  them,  much  to  the  advan- 
tage of  both  the  stock  and  pasture.  They 
would  form  a  cheap  mutual  march-fence, 
even  with  iron  posts,  on  large  hill  proper- 
ties. Thev  might  be  used  instead  of  paling 
for  protecting  v<iung  thorn  hedges,  until 
they  grow  up  to  be  a  fence. 


5739.  Three  wires  above  the  height  of         5743.  Wire  would  make  a  neat  fence 
a  turf  or  stone  dyke  cost  about  7^d.  per     between  the  plateau  and  a  small  grass  field 


lineal  yard.* 

5740.  Mr  Binning  Munro's  account  of 
the  cost  of  erecting  a  wire-fence  with  iron 
posts,  per  100  yards,  is  this: — 


3  bundles  of  wire,  at  Ss.  6d., 

.    £1 

5 

6 

Iron  for  posts, 

1 

•■) 

6 

Boring  and  fitting  posts, 

.       0 

10 

0 

Straining- posts  bored  and  fitted, 

0 

6 

6 

Making  holes  in  stones, 

.       0 

6 

2 

Other  expenses, 

.       1 

0 

0 

in  front  of  a  farm-house.  Movable  hur- 
dles of  iron  might  be  conveniently  used  to 
confine  a  sheep  or  two  to  eat  up  the  grass 
of  a  small  plat  and  save  the  trouble  of 
cutting  it.  Top-dressing  the  grass  in  this 
manner  is  preferable  to  cutting  it  with  the 
scythe  and  carrying  it  away,  to  the  im- 
poverishment of  the  soil. 


ON  EMBANKING  AGAINST  RIVULETS. 

5744.  It  is  not  safe  to  have  no  fence 
betwixt  arable  land  and  a  rivulet.  How- 
ever })eaceful  and  beautiful  such  a  stream 
may  be  in  summer,  the  haugh  ground  on 
its  margin  is  subject  to  be  overflowed  by 
sudden  floodings  in  winter,  when  sur- 
charged with  melted  snows,  or  dammed 
behind  piled  sheets  of  broken  ice,  at  the 
up-breaking  of  a  storm.  It  may,  there- 
fore, be  of  service  to  you  to  be  made 
acquainted  with  the  means,  in  such  cir- 
cumstances, of  preventing  small  streams, 
when  flowled,  front  reaching  ploughed  land. 
Where  hauglis  are  kept  in  permanent 
pasture,  coniparativelv  little  injury  is 
without  repair.  Were  the  posts  made  of  sustained  from  floodings,  but  rather  benefit 
iron,  they  might  stand  a  lease  without  from  the  deposition  of  alluvial  matter ; 
repairs.  but    to    be    prevented    ploughing    land, 

from  the  chance  of  the  soil  being  carried 
'.  5742.  It  is  not  at  all  probable,  that  how-  ofl'  by  water,  is  an  inconvenience  which 
«ver  durably  wire-fences  may  be  erected,     no  farmer  should  endure.     In  one  season, 

•  Tramadiont  of  the  Higldand  and  Agricultural  Society,  March  1850,  p.  244-62. 
+  Journal  of  Agriculture,  J u\y  1850,  p.  428. 


Equal  to  lid.  per  yard,     £4  10     8 

The  stones  being  heavy,  and  the  posts 
strong,  no  stays  are  required,  and  the 
iron  work  is  put  down  at  cost  price  and 
labour,  the  entire  work  having  been  done 
by  country  smiths.t 

5741.  The  durability  of  wire  fences  is 
greater  than  might  be  expected.  They 
stood  upon  the  estate  of  Torrance,  in 
Strathearn,  for  twelve  years  before  re- 
quiring repairs,  and  then  some  of  the  stan- 
dards were  renewed,  while  the  wire  would 
stand  for  six  years  to  come.  On  other 
estates  they  have  stood  nearly  ten  years 
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two  acres  of  wheat  on  a  fine  haugh 
belonging  to  myself  were  completely 
carried  off,  soil  and  crop,  by  tlie  sudden 
eruption  of  the  small  river  Vinny,  in 
Forfarshire,  caused  by  the  daniniiiig  of 
the  ice  at  a  turn  of  the  rivulet  in  the 
breaking  up  of  a  severe  storm.  The 
devastation  seemed  irreparable ;  yet  in  a 
short  time  afterwards,  in  spring,  there 
being  abundant  depth  of  alluvial  soil  in 
the  haugh,  the  large  holes  made,  and  the 
banks  of  soil  thrown  up  by  the  water, 
were  filled  up  and  levelled,  and  the  soil 
ploughed,  manured  again,  and  sown  with 
turnips,  as  if  no  such  accident  had  occurred 
that  season.  To  prevent  the  i-ecurrence 
of  similar  catastrophes,  I  made  a  small 
embankment  along  the  wliole  line  of 
the  stream,  at  every  place  where  it  was 
possible  for  it  to  overflow,  and  which  com- 
pletely defended  the  soil  from  similar  harm 
in  future. 

5745.  To  determine  the  dimensions  of 
an  embankment  adapted  to  the  peculi- 
arities of  the  locality,  you  should  before- 
hand ascertain,  from  the  best  evidence 
you  can  obtain,  the  highest  point  to  which 
the  water  of  the  rivulet  had  ever  reached  ; 
and  if  your  enibankment  is  made  1  foot 
higher  than  that  point,  your  land  may  be 
considered  as  being  placed  in  safety.  The 
next  consideration  is  the  distance  of  the 
site  of  the  embankment  from  the  margin 
of  the  water.  In  every  place  where  the 
bed  of  the  stream  is  narrow,  and  where,  of 
course,  the  flooded  current  will  attain  the 
greatest  height,  the  embankment  should  not 
only  be  higher,  but  farther  removed  from 
the  stream.  Where  the  bed  of  the  stream, 
on  the  other  hand,  is  broad,  and  there  is 
ample  space  for  a  slow  though  deep  cur- 
rent, the  embankment  may  be  safely 
placed  nearer  the  water's  edge.  But  the 
safest  plan  in  all  cases  is  to  aff'ord  ample 
space  for  the  water,  and  much  loss  has 
been  occasioned  by  contracting  the  channel 
of  a  river  too  much  by  embankments  on 
opposite  sides  of  it,  from  a  mistaken  desire 
to  reclaim  pieces  of  land  from  the  river 
bank  ;  forgetting  that,  in  proportion  as  the 
river  is  increased  in  depth,  by  confinement 
between  embankments  on  both  sides, 
its  power  to  do  mischief  is  greatly  in- 
creased— as  much  as  even  to  overcome 
the  strength  of  the  embankment,  when  the 
injury  committed  will  be  of  a  much  more 


serious  character  than  if  their  had  been 
no  embankment  at  all.  The  best  policy 
is  to  give  the  river  sufficient  room  to  flow, 
and  also  to  remove  all  sudden  turns  in  its 
course,  against  which  the  water  may 
strike  with  force,  or  be  deflected  with 
violence  against  the  opposite  bank.  Let 
all  the  curves  of  the  embankment,  whe- 
ther concave  or  convex  to  the  river, 
present  surfaces  along  which  the  water 
will  flow  in  unbroken  sweeps,  although 
these  may  not  be  in  conformity  to  the 
natural  form  of  its  channel.  Beside  the 
embankment,  the  f(jrm  of  the  channel 
should  be  made  with  easy  sweeps,  by 
taking  away  projections  of  the  bank  on 
one  side,  and  filling  up  deep  bays  on  the 
other. 

5746.  The  line  of  the  embankment 
should  be  marked  off"  with  pins,  and  the 
turf  raised  along  the  breadth  of  ground  to 
be  occupied  by  the  embankment.  In 
raising  the  turf,  that  intended  to  cover 
the  face  of  the  embankment  next  the 
stream  should  be  at  least  1  foot  square, 
unbroken,  and  tough  ;  and  if  the  river 
bank  does  not  aff'ord  turf  of  this  descrip- 
tion, it  must  be  obtained  elsewhere,  and 
brought  to  the  spot.  The  turf  to  build 
the  face-wall  may  be  of  any  description 
possessing  tenacity  at  all.  The  turf  for 
the  sloping-bank  should  be  cut  with 
bevelled  edges,  so  that  each  turf  may 
overlap  two  lower  turfs  with  two  of  its 
edges — the  one  edge,  the  lowest,  over- 
lapping down  the  slope  of  the  bank,  the 
other  with  the  flow  of  the  river.  The 
proper  and  relative  position  of  the  turfs 
being  settled,  the  embankment  should 
begin  to  be  constructed  at  the  lowest 
point  of  the  stream,  and  carried  up  its 
course. 

5747.  I  shall  suppose  that  the  turf- 
wall  a  by  fig.  485,  shall  be  four  feet  in 
height,  next  the  field  ;  then  a  breadth  of 
G  feet  from  i  to  c  being  the  base  of  the 
slope  of  the  embankment,  may  give  suffi- 
cient stability  to  the  structure,  and  slope 
to  the  face.  The  line  b  c,  however,  will  vary 
with  the  nature  of  the  ground  on  the  river 
bank.  In  a  steep  part,  less  slope  may 
suffice;  and  in  a  sudden  and  narrow  hollow 
it  may  be  necessary  to  fill  it  up  alto- 
gether, to  make  the  bank  uniformly  even-; 
and  the  slope  may  have  to  be  built  up 
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with  a  gentle  acclivity,  from  tbe  very  edge         5748.  The  first  operation  in  the  actual 
of  the  water.  construction  of  the  embankment  is  build- 

Fig.  485. 


AN  EMBANKMENT  AND   FACE  DRV 

ing  the  turf-wall  a  b,  the  sods  of  which  are 
laid  with  the  grassy  face  downwards,  on 
the  same  principle  as  breaking  band 
in  masonry.  As  the  wall  proceeds,  earth 
is  taken  from  the  tield  in  spadefuls  to  pack 
behind  it,  and  to  fill  up  the  contents  of 
the  embankment  included  within  a  h  c. 
This  earth  should  be  free  of  stones,  and,  if 
disposed  to  rise  in  lumps,  should  be  chop- 
ped small  with  the  spade  before  it  is 
thrown  into  the  space,  and  then  compressed 
firmly  with  a  wooden  beater.  After  a 
sufficient  quantity  of  earth  has  been  placed 
behind  the  turf  wall,  the  turfs  of  the  slope 
c  a  are  begun  to  be  laid  at  the  lowest 
point  c,  where  the  first  turf  </,  with  the 
grass-side  upnmst,  is  made  to  grip  under 
and  abut  against  the  sward  e  ff  the  river 
bank,  by  a  notch  cut  out  of  tlie  latter  with 
the  spade — the  object  of  the  notch  being  to 
fix  the  edge  of  the  turf  under  the  sward, 
to  prevent  the  water  gettinjr  hold  of  it:ind 
carrying  it  away.  Another  turf/ is  made 
to  overlap  with  its  lower  edge  the  upper 
edge  of  the  turf  c/,  just  laid  ;  and  the  earth 
is  brought  behind  it  with  a  trowel,  or  with 
the  hand,  to  the  inclination  of  the  slope 
c  a.  In  like  manner,  tlie  turfs//,  A,  and 
»  are  laid  one  after  the  other,  till  the 
top  of  the  turf-wall  b  i,  is  reached  by 
the  top  of  the  slope  c  a,  where  a  thick 
turf  ^,  with  the  grass  upmost,  is  made  to 
cover  the  top  of  the  wall  and  of  tlie  slope 
at  the  same  time.  When  the  turfs  are  cut 
square,  and  of  tlie  same  size,  which  tiiey 
should  scrupulously  be,  they  are  quickly 
and  evenly  laid.  The  whole  of  the  turfs 
are  then  beaten  firmly  down  with  the  back 
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of  the  spade.  It  will  be  seen,  from  this 
description,  that  the  building  of  the  turf- 
wall  a  h  should  be  in  advance  of  the  laying 
of  the  turf  upon  the  slope  c  a. 

5749.  In  conjunction  with  the  turf- 
work,  the  building  of  the  stone-dyke,  /  m, 
may  proceed  and  finish  the  whole  em- 
bankment at  once.  The  dyke  required 
here  is  a  sivgle-faced  one,  with  suitable 
covers  and  a  strong  cope  ;  and  it  will  serve 
greatly  to  strengthen  the  embankment 
against  the  pressure  of  the  water. 

5750.  The  cost  of  making  an  embank- 
ment 4  feet  high  in  the  wall,  6  feet  broad 
in  the  base,  and  casting  the  turf  for  it,  the 
materials  being  all  at  hand,  is  Is.  5d.  [>er 
rood  of  6  yards.  If  the  turf  has  to  be 
brought  from  a  distance,  the  trouble  of  its 
carriage  devolves  upon  yourself.  The 
cost  of  building  the  face-dyke  5  quarters 
high  is  8s.  per  rood  of  30  lineal  yards, 
and  the  quarrying  and  carriage  of  the 
stimes  will  each  be  as  much,  or  rather 
more — perhaps  9s.  per  rood. 

5751.  An  embankment  for  this  purpose 
should  be  constructed  as  early  in  the  sear- 
son  as  ])ossible,  to  give  the  turf  time  to 
grow  together  before  the  earliest  flood  in 
winter.  Should  (he  sunmier  prove  very 
dry,  the  turf  may  become  brown,  when 
water  slu»uld  occasionally  be  thrown  upon 
it  with  a  scoop  from  the  rivulet  ;  and  in 
any  sort  of  season  it  is  possible  that  a  turf 
iiere  and  there  will  die,  when  it  should  be 
immediately  removed  and  a  fresh  one  sub- 
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stituted  in  its  place.  Until  the  turfing 
becomes  converted  into  a  thick  and  tough 
sward,  it  should  be  frequently  inspected, 
and  every  gap  in  it  plugged  up,  whether 
occasioned  by  accident,  such  as  the  feet  of 
cattle  trespassing  from  the  opposite  side, 
or  the  burrowing  of  animals,  such  as  rab- 
bits or  water-rats.  By  the  succeeding  sea- 
son the  grass  will  have  grown  luxuriantly 
upon  the  slope,  when  it  may  be  mown  early 
in  summer,  to  give  it  time  to  grow  thicker 
before  winter.  After  this  period  the  earth 
will  have  become  quite  firm,  and  the  em- 
bankment will  require  nothing  more  than 
a  general  supervision  every  year. 

5752.  Should  the  embankment  cut  off" 
the  river  as  a  means  of  watering  the  stock 
in  the  fields,  a  pool  should  be  formed  at 
the  lowest  part  of  each  field,  the  bottom 
of  which  should  be  dug  below  the  ordi- 
nary level  of  the  water  in  the  river  ;  and 
should  the  subsoil  consist  of  gravel,  the 
water  will  ooze  through  it  from  the  river 
into  the  pond ;  but  should  it  be  of  im- 
pervious clay,  a  conduit  formed  by  an 
iron  pipe  should  be  laid  from  the  water 
in  the  river  to  the  pool.  In  case  the 
river  overflow  to  a  height  above  the 
surface  of  the  field  in  winter,  the  end  of 
the  pipe  next  the  pool  should  be  plugged 
up  for  the  winter,  after  the  stock  have 
retired  from  the  field  ;  and  when  the  field 
is  not  in  grass,  the  plug  should  remain 
undisturbed  in  the  pipe. 

5753.  The  sort  of  embankment  1  have  been 
describing  is  only  applicable  to  small  rivulets 
which  have  little  water  in  them  in  summer  ;  but 
in  case  of  considerable  rivers,  a  much  more  sub- 
stantial embankment  will  be  required,  to  parry 
off  their  inundating  efforts  at  times.  Such  an 
embankment  is  described,  in  general  terms,  in 
the  following  words  by  a  competent  writer  : — 
"  When  rivers  which  pass  through  low  grounds 
are  to  be  embanked  or  confined,  that  the  floods 
they  bring  down  may  not  inundate  the  adjoining 
lands,  care  must  be  taken  to  make  the  banks 
sufficiently  strong,  as,  the  force  increasing  as  the 
embankment  is  raised — in  consequence  of  the 
stream  not  being  able  to  expand  itself  in  pro- 
portion to  the  increase  of  water— the  more  it  is 
allowed  to  spread,  the  less  occasion  is  there  for 
strong  barriers.  The  slope  of  such  embankments 
should  not  be  less  than  twice  their  height  ;  and 
three  times  are  necessary  when  the  rivers  they 
confine  are  affected  by  the  tide,  or  subject  to  the 
force  of  the  sea-wave  ;  the  thickness  at  top 
should   not  be   less  than  5  or  6'  feet,  and  the 


inside  slope  should  be  one  perpendicular  to  one 
of  base  :  for  sea-banks,  where  the  waves  do  not 
rise  higher  than  4  feet,  the  thickness  at  the  top 
may  be  6  feet,  the  slope  on  the  land-side  Ig  foot 
for  every  1  foot  in  height,  and  on  the  sea-side  4 
feet  to  1  foot  in  height.  The  slope  on  the  land 
side  must  vary  with  the  lieight  of  the  waves,  and 
should  be  increased  to  24  base  to  1  foot  of  per- 
pendicular lieight  :  the  slope  on  the  water-side 
should  be  still  more,  in  proportion  to  the  rise  of 
tide  :  for  every  increase  of  a  foot  in  height  the 
slope  must  be  greater,  so  that  when  the  waves 
mount  to  10  feet  in  height  on  the  water-side,  it 
should  be  10  feet  for  every  foot  in  height.  When 
the  earth  with  which  the  embankments  are 
formed  is  of  a  gravelly  or  loose  nature,  it  is  re- 
quisite to  carry  up  in  the  middle  a  wall  of  clay, 
or  some  impervious  material;  the  system  of  pud- 
dling is  now  generally  adopted,  by  which  the 
percolation  of  the  waters  is  prevented."  In  con- 
sequence of  the  unprecedented  floods  in  August 
1829,  the  Isla,  in  Forfarshire,  was  embanked  out 
after  a  long  period  of  annoyance. 

5754.  "  Within  walls  of  embankments,  pro- 
vision should  always  be  made  to  let  off  the  land- 
waters The  simplest  form  is  a  clap- 
per or  valve,  hung  at  the  top,  and  falling  over 
the  opening  of  the  pipe  or  trunk  of  discharge, 
which  is  kept  closed  as  the  tidal  water  rises  and 
presses  against  it.  Sluices  are  at  other  times 
used,  which  slide  up  and  down  in  the  frame  ; 
and  the  ordinary  lock-gate  either  made  to  re- 
volve on  a  pivot,  or  to  shut  like  folding-doors 
against  a  fixed  frame.  The  passage  through  the 
wall  consists  of  either  a  mass  of  masonry  or  a 
pipe  of  cast-iron;  for  culverts  the  latter  is  gene- 
rally preferred.* 


ON  THE  CONSTRUCTION  OF  FIELD-GATES. 

5755.  Immediately  in  connection  with 
enclosures  and  fences  are  field-gates ;  and 
their  proper  construction  is  an  important 
element  in  their  agreeable  use,  and  in  their 
durability,  irrespective  of  the  material  of 
which  they  may  be  constructed. 

5756'.  A  field-gate  may  be  described 
as  a  rectangular  frame,  and  a  simple  rect- 
angular frame  is  the  most  liable  to  change 
of  any  connected  structure  of  framework. 
On  the  other  hand,  the  triangle  is  the 
most  immutable  of  any  form,  and  as  long 
as  the  materials  remain,  it  will  never 
change.  To  have  the  most  immutable 
field-gate  it  ought,  therefore,  to  have  the 
triangular  form ;  but  in  practice,  a  gate 
in  the  form  of  a  triangle  would  be  most 
unserviceable ;    though  a  combination   of 
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triangles  will  produce  tlie  requisite  figure 
for  a  serviceable  gate. 

5757.  If  we  take  the  most  serviceable 
form  for  a  gate,  the  rectangular,  and  ap- 
ply a  bar  to  it,  in  the  position  of  a  dia- 
gonal of  tlie  parallelogram,  we  immediately 
convert  the  original  rectangle  into  two 
triangles,  applied  to  each  other  by  their 
hypotheneuse.  Such  a  combination  gives 
us  the  true  elements  of  a  properly  con- 
structed field-gate,  every  other  part  being 
subordinate,  and  only  adapted  to  the  prac- 
tical purposes  of  the  gate  as  a  defence  or  an 
ornament.  Thus,  then,  the  essentials  of 
a  field-gate,  whether  of  wood  or  of  iron, 
are,  a  rectangular  frame,  consisting  of  the 
beel  and  head  posts,  and  a  top  and  bot- 
tom rail  ;  which  four  parts,  properly  con- 
nected at  the  angles,  are  rendered  of  an 
unchangeable  figure,  by  the  application 
of  one  or  more  diagonal  bars,  which  in  no 
case  ought  to  be  applied  short  of  the  whole 
length,  between  any  two  of  the  opposite 
angles.     Fig.  486  represents  such  a  com- 
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A  RECTANGULAR  FRAME  WITH  DIAGONAL  STRUT. 

bination,  where  ac  is  the  beel  post,  bd  the 
head-post,  and  c  b  and  a  d  the  top  and 
bottom  rails  of  the  rectangular  frame  of  a 
field-gate;  and  ab  is  the  «liagonal,  which 
converts  the  rectangle  acb  d  into  two  tri- 
angles a  c  b  and  bad. 

5758.  In  field-gates  constituted  entirely 
of  wood,  the  diagonal  should  invaria- 
bly be  applied  as  a  strut,  to  rise  from  the 
foot  of  the  heel  at  a,  and  terminate  at  the 
top  of  the  head  post  at  b.  Placed 
in  this  position,  the  diagonal  a  b  sup- 
ports the  swinging  end  of  the  gate  b  d, 
by  its  resistance  to  compression  ;  which 
it  is  well  adapted  to  perform  by  the 
area  of  its  cross  section  being  consider- 
able, and  lience  capable  of  resisting  lateral 
flexure. 

5759.  But  a  field-gate    is  liable  from 


various  causes  to  be  forced  up  at  the  head" 

post  A  </,  iiowever  well  the  diagonal  is  adap- 
ted to  prevent  the  u])per  rail  from  being 
depressed,  by  any  undue  weight,  exerted 
upon  its  end  at  b.  The  advantages  of  a 
tie  are  the  converse  of  a  strut.  If  a  tie, 
therefore,  is  placed  from  c  to  the  opposite 
angle  d,  crossing  the  strut  a  b  in  its  centre — 
and  an  iron  bar  makes  a  perfect  tie,  the 
cohesion  of  which  is  such  that  a  very  small 
sectional  area  is  sufficient  for  the  pur- 
pose— the  two  antagonistic  forces  of  the 
wooden  strut  and  the  iron  tie,  acting 
each  in  its  own  sphere,  preserve  within 
the  whole  structure  the  most  perfect  equi- 
librium. 

5760.  A  very  common    form  of   field- 
gate  to  be  seen  in   this  country  is  shown 
in  fig.  487 ;  and,  applying  the  principles  to 
Fig.  487. 


A  COMMON  FIELD-GATE. 


it  which  we  have  been  considering,  we 
shall  find  it  defective  in  several  most  es- 
sential particulars.  It  has  a  strut  a  b,  but 
instead  of  extending  across  the  entire 
diagonal  to  c,  it  stops  short  at  the  centre 
of  the  gate  at  b.  The  part  of  the  top,  b  c, 
is  liable  to  be  broken  off,  by  any  undue 
force  being  exerted  upon  it  at  c,  when  it 
is  converted  into  a  lever,  whose  fulcrum 
is  supported  at  b  by  the  end  of  the  strut 
a  b.  It  has  also  a  tie  bd;  which  is  not 
only  made  of  a  wooden  rail,  but  it  does 
not  extend  across  the  rectangle  to  e,  and 
in  no  part  does  it  cross  the  strut  o  i,  so 
as  to  act  with  it  in  maintaining  an  equili- 
brium of  forces.  The  consequence  in  prac- 
tice is,  that  this  form  of  gate  is  very  fre- 
quently fractured  at  the  head-post  c  rf, 
and  falls  to  the  ground  at  d.  The  wood 
of  a  gate  such  as  this  costs,  in  larch,  9s. 
or  10s.,  and  the  crook  and  band,  a  and 
e,  10s.  more. 

5761.  The  principle  of  trussing  has  been 
successfully  introduced  into    the  wooden 
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field-gate  hy  Sir  John  Orde  of  Kllmory  in 
Argylesliire.     Fig.    488  sliows   the  rect- 
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THE  KILMORY  WOODEN  TRUSSED    FIELD-GATE. 

angular  form  trussed,  so  as  to  make  a 
compact  firm  structure.  The  heel-post 
a  b,  the  iiead-post  c  d,  and  the  upper  and 
lower  rails  a  c  and  b  d,  form  the  rect- 
angular frame.  The  truss  consists  of  4 
bars  of  wood,  a  e,  b  e,  c  e,  and  e  d,  each  of 
which  abuts  into  an  angle  of  the  rect- 
angle, and  all  meet  at  the  centre  of  the 
gatee;  where,  each  bar  being  longer  than 
the  half  of  a  diagonal  of  the  rectangle  a  c?, 
they  become  elevated  in  the  form  of  a 
pavilion  roof.  A  similar  truss  is  formed 
for  the  other  face  of  the  gate,  whose  apex 
is  at  /.  Through  the  points  e  and  /, 
the  apexes  of  the  trusses,  passes  the  iron 
holt  e/,  the  head  of  which  holds  the  bars  at 
/;  and  a  screw  and  nut  upon  a  plate  hold 
those  at  e;  and  when  the  screw  is  tightened, 
the  trusses  are  brought  nearer  together  in 
the  centre,  and  their  ends  abut  with  great 
force  against  the  angles  of  the  rectangular 
frame  atbac and d.  To  resist  this  pressure, 
it  is  necessary  to  connect  the  posts  and 
rails  with  an  iron  clamp  at  each  angle  of 
the  frame.  I  believe  that  this  construc- 
tion of  gate  will  admit  the  frame  neither 
to  bend  nor  twist,  and  it  will  bear  any 
pressure  of  stock  against  its  sides ;  but 
its  peculiar  form  is  attended,  in  my  opi- 
nion, with  a  practical  inconvenience.  The 
trusses  rising  on  each  side  of  the  gate 
9f  inches  above  the  plane  of  the  frame, 
the  projecting  parts  at  e  and  /  present  an 
easy  and  ready  hold  for  the  foot  of  a  colt, 
should  he  disposed  to  amuse  himself  about 
the  gate — a  recreation  which  young  horses 
are  apt  to  indulge  in  ;  and  the  same  pro- 
jection will  likely  graze  against  the  sides 
of  the  cattle,  and  lay  hold  of  the  harness  of 
the  horses  when  passing  through  the  gate. 
I  am  therefore  doubtful  of  its  utility  as 
a  common  field-gate.  The  interior  of  the 
frame  can  be  filled  up  with  any  light 
material,  as  wire  or  spars  of  wood.    When 


fitted  up  with  wooden  spars,  the  frame  costs 
13s.  6d.,  and  the  posts  suited  fur  it  13s.  6d. 
more — together  27s. 

5762.  But  now  that  iron  is  forged  of 
sizes  suitable  for  the  construction  of  field- 
gatesy  the  probability  is  that,  ere  long,  gates 
of  iron  will  altogether  supersede  those  of 
wood.  Fig.  489  gives  a  simple  form  of 
Fig.  489. 


AN  IRON  FIELD- GATE  WITH   IRON  POSTS  AND  STAY. 

an  iron  field-gate.  It  consists  of  six  rails, 
so  arranged  as  to  keep  in  lambs  in  the 
lower  part  of  it.  It  is  both  light  and 
strong.  The  fore-style  b  ff  is  prevented 
dropping  by  the  diagonal  bar,  a  b,  which, 
on  being  applied  with  its  flat  side,  is  rivet- 
ted  to  each  of  the  rails  ;  and  the  twisting 
is  counteracted  by  the  top  and  bottom  rails, 
/  b  and  a  g  being  welded  flat-ways  to  the 
fore  and  hind  styles  with  strong  solid 
knees.  The  upright  bars,  as  c  rf,  retain 
each  of  the  rails  in  its  proper  place.  The 
gate  frame  is  9  feet  long,  and  3  feet  9 
inches  in  height.  The  gate  can  be  hung 
upon  wooden  posts ;  but  the  iron  posts,  as 
shown  in  the  figure,  correspond  better  with 
the  appearance  of  the  gate.  They  are 
made  of  malleable  iron,  and  are  fastened 
into  large  stones  with  double  bats  ;  and 
the  hanging  post /«  is  additionally  sup- 
ported by  a  stay  e.  The  cost  of  this  gate 
is  30s.,  and  the  posts  20s.  more — togethft" 
50s. — which  price  completes  all  the  neces- 
sary bolts  and  nuts  for  fixing  them  to  the 
stone  blocks,  and  hanging  the  gate  on  the 
posts.  This  form  of  gate  would  probably 
be  strengthened  by  the  introduction  of  a 
tie  stretching  from /to  g  across  the  centre 
of  the  diagonal  a  b. 

5763.  The  same  species  of  iron  gate  is 
made  on  the  tension  principle,  as  seen  in 
fig.  490,  where  the  other  parts  than  the 
tension  are  different  from  those  in  fig. 
489,  in  not  having  diagonals  as  a  b.  In 
fig.  490  strong  iron  tension  wires  pass 
through  the  cast-iron  blocks  a  and  c, 
connected  together  with  an  iron  collar,  in 
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tlie  centre  of  the  frame.  These  wires  are 
fastened  by  heads  to  the  upper  bar  and 
Fig.  490.  ,, 


AN  IRON  FIKLD-GATE  ON  THE  TENSION  PRINCIPLE. 

stiles  at  b  and  d,  and  drawn  as  tight  as 
required  at  the  lower  bar  and  stiles  at 
e  and  /",  by  means  of  nut  and  screw.  The 
cost  of  this  gate,  without  the  posts,  is 
25s. 

5764.  It  will  be  observed  that  the  cen- 
tral apparatus  of  this  gate  is  similar  in  ap- 
pearance to  that  of  the  Kilmory  wooden 
gate  in  fig.  488  ;  but  their  mode  of  action 
is  the  opposite,  though  the  effects  produced 
are  similar.  In  fig.  490,  the  wires  from  a 
and  c  act  as  ties,  drawing  the  posts  and 
rails  towards  them  from  the  angles,  and 
thereby  giving  to  the  entire  framing  a  rigid 
structure.  In  fig.  488,  the  wooden  struts 
from  e  and  /,  as  centres,  push  the  posts 
and  rails  outwards  at  the  angles  against 
the  clamps,  thereby  also  giving  the  fram- 
ing a  rigid  structure. 

5765.  Angle  iron,  so  extensively  used 
in  boiler-making,  ship-building,  and  other 
purposes,  has  also  been  used  in  the  con- 
struction of  field-gates.     Fig.  491  repre- 

Fig.  491 


AN  ANGLE  IRON  FIELD-GATE. 


sents  a  gate  made  of  it.  The  external 
frame  is  composed  of  4  bars  of  angle  iron  ; 
and,  to  give  security  to  the  joinings  at  tiie 
4  angles  of  the  trusses,  the  ends  of  the  bars 
are  riveted  upon  cast-iron  corner-plates ; 
those  of  the  heel-post  a  h  being  formed  of 
strong  projecting  pivots,  by  which  the 
gate  is  hinged.  The  diagonal  A  c  is  con- 
trary to  the  general  rule,  for  it  is  appar- 
ently a  strut;  but  being  of  angle  iron,  it 


possesses  the  stiffness  of  wood  to  resist 
lateral  strains.  To  render  the  bracing 
complete,  the  antagonist  diagonal  a  d  \s 
applied  as  a  tie.  The  upright  l)ars  are  all 
riveted  to  the  horizontal  ones,  as  well  as 
to  the  diagonals,  so  that  the  frame  is 
rendered  unchangeable  in  figure  by  any 
force  that  might  be  applied  to  the  head 
post  c  d.  Any  number  of  interior  bars 
may  be  added  to  suit  the  objects  of  the 
gate.  The  figure  exhibits  the  arrange- 
ment adapted  to  retain  lambs,  which  are 
the  smallest-sized  stock  confined  in  fields. 
The  cost  of  this  gate,  without  posts,  is 
25s.  The  frame  is  9  feet  long,  and  3  leet 
9  inches  in  height. 

5766.  I  have  seen  a  gate  constructe«i' 
by  Mr  Charles  Miles,  architect,  London, 
which  seems  to  me  well  adapted  for  fields 
It  Consists  of  both  iron  and  wood.  It  ha4 
a  strong  cast-iron  heel-post,  a,  fig.  492, 


miles' WOODEN  FIELD-GATB  WITH  IRON  HEEL-POST. 

which  is  round,  tapering  to  the  top,  and  is 
batted  into  a  large  stone  in  the  ground. 
At  rt  is  a  collar  of  iron  embracing  and  re- 
volving round  upon  a  projecting  bead 
encircling  the  post.  To  one  side  of  tliig 
Collar  is  attached  a  socket  of  considerablj 
depth,  and  of  a  form  to  receive  into  it  thi) 
upper  rail  of  the  gate,  which,  when  properly 
seated,  the  socket  j)revents  from  droop- 
ing at  the  head  d.  The  under  rail  style 
is  in  every  respect  fitted  up  in  the  same 
manner  as  the  ujiper  one.  The  head  style  d 
i8liglit,and  completes  the  framing.  Thefill- 
ing-up  of  the  frame  is  left  to  choice,  either 
in  iron  or  wood.  In  the  figure  the  filling-up 
consists  of  light  wooden  spars,  nailed  on  al- 
ternately upon  both  sides  of  the  upper  and 
lower  bars.  Were  a  wooden  strut  intro- 
duced into  the  frame  from  the  bottom  rail 
to  the  opposite  angle  at  </,  the  gate  would 
be  much  strengthened,  though  the  deep 
hold  of  the  sockets  makes  the  rails  much 
more  rigid  than  might  be  expected.     The 
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receiving  post  is  made  of  wood,  fitted  into 
an  iron  socket,  which  is  batted  into  a 
stone.  The  cost  of  this  gate  without  the 
receiving-post  is  £l,  17s.  6d.,  the  cost  of 
that  post  being  7s.  6d. 

5767.  When  speaking  of  the  repairs  of 
fences  in  summer,  a  substantial  method  of 
sinking  a  wooden  gate-post  is  given  in  fig. 
295,  and  (.3575.)  Another  method  is  in 
digging  a  hole  2^  feet  square,  and  of  tlie 
same  depth  ;  and  the  post  being  set  into 
it,  the  pit  is  filled  with  rubble  masonry  in 
mortar,  packed  firmly,  and  grouted  round 
the  post.  This  is,  no  doubt,  a  very  efl^ectual 
mode  of  fastening  gate-posts — a  matter  not 
so  well  attended  to  on  a  farm  as  it  ought  to 
be  ;  and  the  lime  may  tend  to  i)reserve  the 
wood  under  ground  a  longer  time  than  it 
would  be  without  it ;  but  it  is  expensive, 
and  when  the  post  has  to  be  renewed,  the 
masonry  will  have  to  be  removed,  as  no 
new  post  can  again  be  fixed  so  firmly  in 
the  pit,  as  when  both  were  put  in  together. 
The  tops  of  the  posts  should  always 
be  semi-spherical,  or  pyramidal,  to  pre- 
vent the  lodgment  of  water  upon  them. 
The  portion  of  the  post  under  ground 
should  be  charred,  and  afterwards  well 
saturated  with  coal-tar,  by  a  similar  pro- 
cess to  that  described  in  (5728.) 

5768.  There  is  no  better  mode  of  hang- 
ing a  field- gate  than  by  crook-and-band 
hinges  at  the  upper  rail,  and  a  heel-crook 
at  the  bottom  of  the  heel-post.  Both  the 
band-hinge  and  the  heel-crook  outrht  to  be 
double-tailed,  to  embrace  both  sides  of  the 
heel-post  and  of  the  upper  rail.  Tlie 
upper-crook  keeps  the  gate  close  to  tiie 
upper  part  of  the  hanging-post,  while  the 
heel  crook,  resting  on  and  workin;,'  in  a 
hole  made  in  a  hard  stone,  supports  the 
entire  weight  of  the  gate.  A  gate-post 
of  whatever  kind,  which  has  to  support 
the  entire  weight  of  a  gate,  requires  to  be 
very  securely  fixed  into  the  ground;  but 
when  the  gate  is  supported  by  a  heel-crook, 
the  post  may  be  of  more  slender  form. 

5769.  The  simplest  mode  of  fasteninfr 
field-gates  to  tlie  head-posts  is  to  hook 
on  a  small  linked  chain  from  the  stile 
head  of  the  gate  to  a  hook  in  the  receiving- 
post.  No  animal  is  able  to  unloosen  this 
simple  sort  of  fastening ;  but  horses  soon 
learn  to  unfasten  almost  every  other  sort. 


5770.  Field-gates  ought  to  be  painted 
before  being  put  to  use,  and  they  ought  to 
receive  a  new  coat  every  year,  as  with- 
out it  they  will  rot  in  a  comparatively 
short  period  of  time.  Iron  gates  must 
of  necessity  be  painted,  to  keep  them  from 
rusting.  Coal  tar  does  not  look  well 
as  a  paint,  and  is  apt  to  blacken  the 
hands  and  clothes  after  exposure  fur  a  time 
to  the  air.  Many  compositions  are  pre- 
sented to  the  public  notice  as  suitable 
for  painting  outside  work,  but  there  is 
nothing  better  than  good  white  lead  and 
oil.  Field-gates  painted  white  have  a 
lively  appearance  amongst  the  dark  green 
foliage  of  thorn  hedges. 

5771.  I  consider  wire  an  unsuitable 
material  for  the  construction  of  field- 
gates,  being  too  flimsy  to  bear  the  constant 
use  of  opening  and  shutting,  and  the 
pressure  of  animals  confined  in,  or  going 
out  of  and  into  fields. 

5772.  Large  stones  set  on  end  form 
appropriate  gate-posts,  in  connection  with 
stone  dykes;  but  built  pillars  for  support- 
ing gates  are  generally  very  short-lived 
on  a  farm. 

5773.  In  the  Isle  of  Man,  although  its  agricul- 
turists cannot  boast  more  than  ourselves  of  the 
perfection  of  their  gates,  nature  has  supplied 
them  with  an  admirable  material  for  gate-posts. 
The  transition  slate  with  which  the  island 
abounds  is  found  in  one  locality,  Spanish-head, 
of  a  nature  that  serves  all  the  purposes  of  beams 
and  planks  of  wood;  and  of  this  many,  indeed 
most,  of  the  gate-posts  are  formed.  In  Scotland 
we  have  now  in  abundance  a  material  equally 
suitable  for  tlie  same  purpose,  in  the  Caithness 
pavement,  which  is  now  applied  for  gate-pillars, 
and  fur  which  no  material  can  surpass  it.  They 
are  built  into  the  ground  in  the  same  manner  as 
wooden  posts,  and  look  very  much  like  a  plank 
of  wood,  but  possessing  strength,  and  especially 
durability,  far  beyond  wood.  The  crook-hinges 
are  either  fixed  into  them  by  passing  through 
tiiem.  as  bolts  through  a  jumper-hole,  or  they 
may  be  put  on  in  the  form  of  a  hoop,  and  secured 
with  wedges. 

5774.  It  would  be  desirable  to  have  a  sub- 
stance which  would  preserve  wooden  gate-posts 
as  many  years  as  a  lease  generally  runs.  A 
process  is  recommende<l  by  Messrs  Hntin  and 
Boutigny  as  fit  for  such  a  pnrpuse.  The  pro- 
cess of  the  decay  of  wood  is  thus  stated  by 
them  :  "  Woods  are  destroyed  by  the  incessant  j 
action  of  moisture  and  of  the  oxygen  of  the 
atmosphere,  which  principles  penetrate  to  the 
core  of  the  wood  by  absorption  and  infiltration. 
By  their  presence  in  the  wood,  and  their  con- 
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tiaued  action  on  the  elementary  fibrine,  they  give 
rise  to  a  kind  of  slow  spontaneous  combustion, 
called  by  Liebig  eremacausit.  Tiiis  penetration 
of  destructive  elements  goes  on  exclusively  by 
the  ends  of  the  wood,  and  in  the  natural  channel 
of  the  flow  of  the  sap.  Hence,  if  we  prevent  the 
destructive  action  of  these  causes  upon  the  wood, 
we  can  preserve  it  indefinitely  ;  and  by  hermeti- 
cally closing  the  absorbing  ends  of  the  wood,  we 
accomplish  the  end  in  view.  For  a  considerable 
time  we  have  thought  that  woods  could  be  best 
preserved  by  coatings  of  oily  or  resinous  mat- 
ters. Tliis  is  certainly  the  most  rational  mode 
of  procedure  ;  and  if  complete  success  has  not 
been  hitherto  attained,  this  is  to  be  attributed 
rather  to  the  improper  methods  of  applying 
them.  Our  metliod  consists  in  drying  the  ends 
of  the  woods;  neutralising  their  power  of  absorb- 
ing moisture  by  slightly  charring  them;  and  her- 
metically sealing  th;m  by  means  of  a  substance 
which  penetrates  between  the  fibres,  incorporat- 
ing itself  with  them,  and  preventing  the  destruc- 
tive  action  of  the  element  in  which  they  are 
placed.  The  plan  of  procedure  issiraple,  expe- 
ditious, of  small  expense,  and  capable  of  being 
practised  by  any  one,  requiring  no  particular 
apparatus  nor  workmen.  It  is  as  follows  : — 
Plunge  the  ends  of  the  wood  to  be  preserved  in 
any  carburet  of  hydrogen,  which  rapidly  pene- 
trates the  fibres.  Set  fire  to  it,  and  at  the  mo- 
ment when  the  flame  is  extinguished,  plunge  the 
wood  into  a  warm  mixture  of  black  pitch,  tar, 
and  gum  lac.  Tliis  cement  penetrates  sume  way 
between  the  fibres,  and  forms  at  each  end  of  the 
wood  a  kind  of  hermetical  sealing  which  remains 
unchanged^  Tiie  wood 
over  in  the  usual  way." 


ON  THE  DRAINI-NG  OF  LAND. 


they  would  be  certainly  injured,  by  the 
roots  of  tiie  hedges  finding  their  way  into 
them,  and  rendering  them  useless  ;  and 
the  other  objection  is,  that  long  runs  of 
drains  are  to  be  avoided  in  every  system 
of  farm  drainage.  It  therefure  appears 
that  the  safety  of  the  drains  demand 
that  the  land  should  first  be  inclosed,  and 
then  the  drainage  of  each  field  should  be 
conducted  by  itself,  and  that  as  many 
fields  as  the  figure  of  the  ground  admits  of 
should  be  made  to  discharge  their  waters 
into  the  same  outlet.  Besides  securing 
the  general  safety  of  the  drains,  the  drain- 
age of  each  fiehl  is  attended  with  the  ad- 
vantage of  laying  off  and  executing  the 
drains  in  it,  in  accordance  with  tlie  pecu- 
liar nature  of  its  subsoil  and  the  form  of 
its  surface  ;  whereas  none  of  these  neces- 
sary particulars  would  be  sufficiently  at- 
tended to  were  a  general  system  of  draining 
adopted. 

5777.  It  is  possible  that  the  entire  sur- 
face of  the  farm  may  not  require  draining — 
a  portion  of  the  soil  may  rest  on  gravel  or 
other  porous  material.  Where  such  a 
case  occurs,  the  expense  will  be  reiiuced 
to  that  extent;  and  yet  if  the  open  subsoil, 
however  dry  in  summer,  becomes  damp 
in  winter,  by  water  coming  then  from  a 
distance,  it  will  require  to  be  drained  as 
well  as  the  most  impervious,  though  at  less 
cost. 


5775.  The  buildings  having  been  pro- 
vided for,  and  the  surface  of  the  ground 
laid  out  in  suitable  enclosures,  and  fenced 
with  thorn  hedges  and  stone  dykes,  and 
furnished  with  gates,  our  attention  should 
now  be  turned  to  the  improvement  of  the 
soil  constituting  the  surface,  by  the  various 
processes  of  draining,  trench  an<l  siibs<jil 
ploughinir,  and  liming.  The  primary 
process  of  all  these  is  draining. 

5776.  When  draining  is  about  to  be 
conducted  on  so  large  a  scale  as  the  drying 
of  a  whole  farm,  it  might  be  deemed 
best  to  drain  the  ground  before  enclos- 
ing it,  with  the  view  of  conducting  the 
operation  on  a  corresp<m<ling  scale  to  the 
extent  of  surface  to  be  drained.  Two 
well-founded  objections  can  be  stated 
against  tiie  adoption  of  so  general  a  plan — 
one  is,  that  it  would  impose  the  necessity 
of  running  hedges  across  drains,  by  whicb 


5778.  It  is  no  difficult  matter  to  deter- 
mine whether  or  not  land  requires  drain- 
ing. By  the  ex{>erienced  eye,  the  parti- 
cular parts  of  a  field  most  affected  by 
superfluous  water  are  easily  detected: 
the  peculiar  state  of  the  crop  the  field 
bears  at  the  time  indicates  them  ;  such 
as  want  of  vigour  in  growth,  a  sickly 
hue  of  colour,  and  none  of  the  parts  suffi- 
ciently developed,  which  are  all  strong  indi- 
cations of  the  j)resence  of  water — and  these 
are  more  evidently  exhibited  by  grain  and 
green  crops  than  by  the  sown  grasses ; 
and  also  by  old  pasture,  which  bears 
coar.«e,  hard,  uninviting  herbage.  The 
soil  that  indicates  such  a  condition  of  vege- 
tation always  feels  unelastic  under  the  foot. 

5779.  Moist  land  may  also  be  easily  de- 
tected by  the  inexperienced  eye.  In  March, 
after  being  ploughed,  when  the  air  is  dry 
and  keen,  large  belts  of  dark-coloured  soil 
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may  be  observed  near  the  top  of  acclivi- 
ties, whilst  the  rest  of  the  fiehl  seems  drier, 
of  a  light-brown  colour ;  or  marked  with 
only  small  dark  spots  here  and  there  ; 
or  only  the  flat  and  hollow  parts  are 
covered  with  dark  soil.  All  these  palpable 
hints  of  water  lurking  below  cannot  be 
mistaken ;  although  they  may  disappear, 
or  are  much  contracted,  in  dry,  and  much 
extended  in  rainy  weather.  When  they 
disappear  on  the  approach  of  summer,  it 
is  erroneously  concluded  that  they  can  do 
no  harm  to  cultivated  plants,  and  the  land 
requires  no  draining ;  whereas  it  is  the 
water  remaining  in  the  soil  all  winter  that 
injures  the  crops  in  summer.  Superficial 
symptoms  of  dryness  may  not  indicate  the 
true  state  of  the  subsoil,  for  that  water 
does  lurk  in  it  to  a  very  great  extent  in 
this  country,  and  will  continue  so  to  do, 
until  vents  are  made  for  its  egress,  is  an 
established  truth — so  much  so  that  even 
naturally  dry  soil  around  wet  becomes 
injured  by  imbibing  the  stagnant  water 
from  it.  The  mere  wetness,  which  dis- 
appears partially  in  spring,  and  alto- 
gether in  summer,  would  not  injure  grow- 
ing crops,  as  it  would  all  be  absorbed, 
and  more,  in  the  wants  of  active  vegeta- 
tion ;  but  when  it  remains  stagnant,  and 
occupies  the  pores  of  the  soil  and  subsoil 
all  winter,  it  renders  them  so  very  damp, 
that  most  of  the  summer's  heat  is  required 
to  evaporate  it.  The  heat  of  the  summer 
is  thus  engaged  in  evaporating  the  mois- 
ture, and  thereby  producing  a  coldness  in 
the  atmosphere,  instead  of  nourishing  the 
growth  of  tlie  crops,  which  it  would  other- 
wise certainly  do.  Even  after  the  soil  and 
subsoil  have  been  drained,  the  winter  rain 
passing  through  them  takes  some  of  their 
heat,  and  conveys  it  away  in  the  drains; 
but  though  such  an  abstraction  makes 
them  somewhat  colder,  it  cannot  render 
them  either  wet  or  sour;  and  having  now 
free  access  to  the  air,  they  necessarily 
assume  its  temperature.  In  these  altered 
circumstances,  the  heat  of  spring  and  sum- 
mer have  only  to  push  forward  the  growth 
of  the  crops  to  fill  them  fully,  to  make 
them  of  fine  quality,  and  to  bring  them 
to  maturity. 

5780.  Where  the  symptoms  of  wetness 
are  obvious  to  the  senses  in  summer,  there 
is  no  doubt  of  the  land  requiring  draining. 
An  obvious  excess  of  water  may  injure 


useful  plants,  since  the  excess  is  nsually 
indicated  by  the  presence,  in  number  and 
luxuriance,  of  sub  -  aquatic  plants,  as 
rushes,  Juncus  acutijiorus  and  J.  effusus^ 
which  only  flourish  where  water  is  too 
abundant  for  other  kinds  of  plants.  In 
what  manner  the  injury  arises  is  not 
apparent ;  although  observation  has  shown 
that  stagnant  water,  whether  upon  or 
under  the  surface,  does  injure  the  growth 
of  all  useful  plants.  It  perhaps  prevents, 
or  at  least  checks,  all  useful  perspiration 
or  circulation,  and  by  afiecting  the  chemi- 
cal state  of  substances  which  largely  supply 
the  food  of  plants.  Be  the  cause  of  the 
injury  what  it  may,  experience  assures  us 
that  draining  prevents  all  its  bad  efllects. 
The  deficiency  of  crops  frequently  attri- 
buted to  unskilful  husbandry,  on  appar- 
ently dry  land,  arises,  in  my  opinion, 
from  the  baleful  influence  of  concealed 
stagnant  water;  and  want  of  skill  is 
here  shown,  not  so  much  in  the  misman- 
agement of  the  arable  culture,  as  in  the 
neglect  to  remove  the  concealed  moisture; 
for,  let  the  culture  be  ever  so  skilfully 
conducted,  it  will  never  produce  so  great 
and  good  crops  from  dan)p  as  from  natur- 
ally dry  or  thoroughly  drained  land.  A 
conviction  has  been  forced  u])on  me  by  long 
and  extensive  observation  of  the  state  of  the 
soil  over  a  great  portion  of  the  kingdom, — 
that  the  neglect  of  draining  is  the  true  cause 
of  most  of  the  bad  farming  to  be  seen;  and 
that  a  single  farm  does  not  exist,  not  already 
thoroughly  drained,  which  would  not  be 
much  the  better  for  draining. 

.5781.  We  cannot  in(juire  too  minutely 
into  the  extensive  injury  sustained  by  the 
soil,  and  its  products,  by  the  stagnation  of 
rain  water  upon  an  impervious  subsoil. 
Most  of  the  soil  of  Scotland  consists  of  loam, 
of  diff'erent  consistence,  resting  upon  tena- 
cious clay,  of  unequal  depth.  Where  the 
soil  is  shallowest,  it  is  injured  by  tlie  stag- 
nant water  remaining  constantly  beneath 
it;  and  where  deepest,  it  is  injured  by  chilly 
exhalations  arising  from  the  water  below. 
The  direct  injury  done  to  soil  by  stag- 
nant water,  may  be  estimated  by  these 
eflects.  Manure,  whether  putrescent  or 
caustic,  imparts  no  fertility  to  it;  the 
plough,  the  harrow,  and  even  the  roller, 
cannot  pulverise  it  into  fine  mould.  The 
new  grass  contains  little  nourishment  for 
live  stock  ;  and  in  old,  the  finer  sorts  dis- 
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appear,  and  are  succeeded  by  coarse  sub- 
aquatic  plants.  Tlie  stock  never  receive 
a  hearty  meal  of  grass,  liay,  or  straw, 
being  always  Imngry  and  dissatisfied,  and 
ofcour.se  in  low  condition.  Trees  acquire 
a  hard  bark  and  stiffened  branches,  and 
become  a  prey  to  parasitic  plants.  The 
roads  are  constantly  soft,  and  apt  to  be- 
come rutted  ;  whilst  ditches  and  furrows 
are  either  plashy,  or,  like  a  wrung  sjtonge, 
ready  to  absorb  water.  The  air  always 
feels  damp  and  chilly,  and,  from  early 
autumn  to  late  in  spring,  the  hoar-frost 
meets  the  face  like  a  damp  cloth.  In 
winter  the  slightest  frost  encrusts  every 
furrow  with  ice — not  strong  enough  to  bear 
one's  weight,  but  just  weak  enough  to  give 
way  to  every  step— while  snow  lies  long 
lurking  in  shady  corners  and  crevices.  In 
summer,  musquitoes,  green-flies,  midges, 
gnats,  and  gadflies  torment  the  cattle  and 
the  ploughman  and  his  horses,  from  morn- 
ing t<»  night.  In  autumn,  the  sheep  get 
scalded  heads,  and  are  eaten  into  by  the 
maggots  of  the  green  and  carrion  flies, 
during  hot  blinks  of  sunshine.  These  are 
no  exaggerated  statements,  but  such  as  I 
have  observed  in  numerous  situations — in 
hill,  valley,  and  plain  ;  and  wherever  these 
phenomena  occur,  to  a  sensible  degree,  it 
may  safely  be  concluded  that  stagnant 
water  lurks  beneath  the  soil.  Entertain- 
ing this  opinion,  and  knowing  these  fiicts, 
it  is  not  surprising  that  I  urge  the  practice 
of  draining  with  much  earnestness. 

57H2.  Having  no  doubt  of  the  places 
which  require  draining,  the  process  should 
be  gone  about  in  a  systematic  way.  In  a 
newly  made  out  farm,  the  power  to  com- 
mence the  draining  in  any  given  ])lace 
rests  with  the  farmer;  but  on  a  farm  in 
an  ordinary  state,  fields  can  only  be 
drained  at  a  certain  period  of  the  rotation. 
The  most  convenient,  cleanly,  and  easy 
condition  for  the  land  to  be  iti  for  draining 
is  when  it  is  in  grass;  and  when  it  is 
determined  to  drain  land  while  in  grass, 
the  season  for  opening  the  drains  is  thereby 
determined.  It  would  not  be  prudent  to 
sacrifice  the  entire  pastura<re  of  summer, 
and  no  stock  should  be  allowed  to  roam 
m  a  field  while  being  drained — both  on 
account  of  injuring  themselves  by  slipping 
into,  and  of  breaking  down  the  edges,  or 
fracturing  the  tiles  of  the  drains — so  the 
grass  should  be  consumed;  but,  that  the 


draining  may  commence  soon  in  autumn, 
tiie  grass  should  be  eaten  down  by  that 
time.  Whether  or  not  more  than  one  set 
of  men  are  engaged  in  cutting  the  drains, 
they  should  all  be  employed  in  the  same 
field  together,  as  loss  of  time  is  incurred 
in  driving  materials  to  different  fields; 
whereas,  with  concentrated  work,  one 
field  after  another  becomes  drained  and  fit 
for  being  ploughed :  and  such  a  course 
permits  the  eating  down  of  the  grass  regu- 
larly, field  by  field,  as  the  draining  pro- 
ceeds, so  as  to  sacrifice  as  little  of  the  grass 
as  possible.  These  precautions  being 
taken,  and  the  materials  laid  down,  the 
operations  may  be  carried  on  through  the 
winter,  and  as  far  into  spring  as  to  give 
time  to  plough  the  lea  for  the  seed. 

.5783.  When  the  grass  field  is  not  in- 
tended to  be  ploughed  up — such  as  a  small 
field  in  front  of  the  farm-house,  or  the 
lawn  around  a  mansion-house — the  turf 
should  be  neatly  re  laid  over  the  drains, 
and  .somewhat  above  the  level  of  the 
ground,  to  allow  the  earth  to  subside,  and 
a  heavy  roller  made  to  press  it  down. 
The  turf  should  be  re-laid  and  rolled  in 
fresh  weather — or  even  in  damp  or  wet 
Aveather,  provided  the  grass  is  dry  when 
rolled. 

5784.  The  divisions  to  be  occupied  by 
oats  after  lea  should  be  drained  eveiy 
year,  until  the  whole  farm  is  dried  ;  but  a 
greater  extent  of  land  may  be  drained  in 
any  year,  if  desired — such  as  a  porti(m  of 
the;  fallow-break  if  bare-fallowed  for  wheat, 
or  prepared  for  turnips.  Indeed,  some 
farmers  prefer  draining  in  summer  to  any 
other  season,  as  the  land  can  then  be  carted 
on  with  freedom;  the  days  are  long,  and  a 
good  day's  work  done — whilst  every  other 
sort  of  work  is  in  a  state  of  cessation. 
These  are  good  reasons  for  summer  drain- 
ing:  but  unless  the  entire  fallow-break  is 
bare-fallowed,  so  large  an  extent  of  fallow- 
land  as  of  lea  cannot  be  drained  ;  and  if 
so  large  an  extent  cannot,  the  operation 
will  necessarily  occu])y  more  3'ears  than 
are  members  in  the  rotation.  No  time 
will  be  found  in  spring  to  drain  the  part 
of  the  fallow-break  to  be  occupied  by 
potatoes,  and  certainly  not  the  whole  of 
the  jiart  intended  for  turnips  ;  and  it  would 
be  [ilacing  the  sowing  the  wheat  seed  in 
autumn    in  jeopardy  to  drain   after   the 
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potatoes  and  turnips  Iiave  been  removed 
from  the  ground,  besides  the  slovenliness 
of  poaching  the  ground  after  it  had  been 
dunged  and  prepared  to  serve  a  whole 
rotation.  No  advantage  would  thus  be 
derived  by  draining  in  spring  and  autumn 
instead  of  in  summer.  A  few  short  drains 
in  a  particularly  wet  spot  may  be  executed 
after  the  potatoes  have  been  lifted  in 
autumn,  and  the  turnips  eaten  off  in  spring, 
but  to  no  furtlier  extent.  The  lea  ground, 
therefore,  presents  the  largest  extent  of 
surface  for  drainage,  with  the  least  inter- 
ference with  growing  crops  and  prepared 
ground  ;  and  the  space  may  be  enlarged 
by  draining  as  much  of  the  fallow-break 
as  is  devoted  to  fallow-wheat. 

5785.  The  fields  should  be  drained  in 
succession,  and  the  one  to  commence  with 
should  occupy  the  lowest  part  of  the  farm. 
As  drains,  however,  are  most  conveniently 
made  when  fields  are  in  grass,  it  may 
happen  that  the  field  which  comes  next  in 
succession  for  drainage  is  not  the  lowest 
one  in  regard  to  position.  Notwithstand- 
ing, it  should  be  selected  for  commencing 
the  drainage  ;  and  care  should  be  taken 
not  to  let  the  water  from  it  make  the  field 
below  it  wetter. 

5786.  Tt  may  seem  an  indiscriminate 
advice  to  recommend  the  draining  of  every 
field,  as  it  is  possible  that  a  part  of  some 
of  them  may  not  require  it ;  but  it  is 
scarcely  probable  tliat  no  part  of  any  field 
will  not  require  it.  Be  tiiis  as  it  may,  a 
system  of  thorough  drainage  requires  every 
field  to  be  examined  in  regard  to  its  state 
of  trelness  throughout  the  year.  Land 
which  retains  water  in  winter  is  in  a  bad 
state,  though  it  should  be  burnt  up  in 
summer;  because  the  burning  in  fact  re- 
quires draining  to  cure  it.  Lands  burn 
when  naturally  light,  thin,  and  on  retentive 
subsoil.  Being  thin,  they  are  easily  satu- 
rated with  rain  in  winter;  and  being  light, 
the  water  in  them  is  soon  evaporated  in 
sumnier  ;  and  when  drought  continues,  the 
crop  is  soon  burnt  up.  Now,  draining  is 
the  best  preventive  against  all  these  effects, 
because  drains  serve  as  reservoirs  for  mois- 
ture to  be  taken  up  to  the  plants  by  capil- 
lary attraction  through  the  dry  soil  in 
summer,  thereby  counteracting  the  effects 
of  drought;  and  they  act  as  ducts  for  the 
conveyance  of  superfluous  water  in  winter, 


thereby  counteracting  the  effects  of  cold 
and  wet.  I  have  myself  thus  cured 
burning  land  by  draining. 

5787.  Should  the  farm  be  pretty  level, 
it  matters  not  at  what  side  the  draining 
commences ;  but  when  it  has  a  decided 
inclination  one  way,  the  lowest  part  should 
be  first  drained,  to  afford  the  water  from 
the  upper  parts  at  all  times  an  outlet ;  and 
when  the  inclination  occurs  in  more  than 
one  direction,  each  plane  of  inclination 
should  have  a  system  of  drains  for  itself, 
commencing  at  the  lowest  point  of  each. 

5788.  In  level  ground  it  may  not  be 
easy  to  determine  the  fall  by  the  eye ;  and 
as  it  is  of  the  utmost  importance  to  have  a 
good  outfall  for  the  drained  water,  the  fall 
should  be  ascertained  by  means  of  a  spirit- 
level.  A  spirit-level  of  the  form  of  fig. 
493  I  have  found  a  very  convenient  in- 
strument for  as- 
certaininij        the 


Fig.  493. 


fall  in  apparently 
level  pieces  of 
ground,  and  gene- 
rally for  taking 
the  falls  in  fields. 
When  in  use,  it 
is  placed  in  a 
frame  of  brass,  a 
projecting  part 
of  whicii  ope- 
rates as  a  spring 
to  adjust  the  in- 
strument by  pres- 
sure to  the  level 
position  </,  on  the 
la  rge-headed 
brass  screw  c 
being  turned.  A 
perpendicular 
stud  in  the  under 
part  of  the  brass 
framing  is  pushed 
firmly  into  a 
gimlet-hole  in  the 
toj)  of  the  sharp- 
pointed  support- 
ing rod  e,  which  is  inserted  into  the 
ground  whence  the  level  is  desired  to  be 
ascertained.  Two  eye-sights,  a  and  5, 
surmount  the  level,  a  being  a  small  hole 
for  the  eye  to  look  through,  and  b  a  large 
square  opening,  furnished  with  two  hair 
wires   crossing   at   the   centre.      Such   a 
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spirit-level  costs  15s.,  and  is  made  by 
Adie  &  Son,  Opticians,  in  Edinburgh. 
When  not  in  use,  the  brass  frame  is  phiced 
between  the  eye-sights  over  the  spirit-tube 
to  protect  it,  and  a  juovable  cover  of  wood, 
not  shown  in  the  figure,  is  placed  over  the 
whole.  The  instrument  is  8  inches  in 
length,  1|  in  thickness,  and  1  inch  in 
breadth,  and  so  light  that  it  can  easily  be 
carried  in  the  pocket,  whilst  the  rod  may 
be  used  as  a  walking  cane. 

5789.  When  it  is  desired  to  ascertain 
the  fall  in  a  flat  piece  of  ground  to  be 
drained,  plant  the  level  on  its  stick  about 
the  middle  of  the  piece  of  ground,  and 
after  placing  the  eye-sights  of  the  level  in 
the  direction  in  which  the  fall  is  desired 
to  be  ascertained,  adjust  the  instrument, 
by  turning  the  screw  c,  until  the  air- 
bubble  d  indicates  the  level  position.  An 
assistant  holds  up  a  rod  at  the  end  of  the 
ground  in  that  direction,  and  marks  the 
point  upon  the  rod  signaled  by  the  person 
using  the  spirit-level.  He  then  goes  with 
the  rod  to  the  end  of  the  ground  in  the 
opposite  direction  ;  and  on  the  level  being 
adjusted  and  the  observation  taken,  he 
marks  that  point  also  upon  the  rod.  Should 
both  marks  coincide,  the  two  extremes  of 
the  piece  of  ground  are  on  a  level ;  and 
should  those  points  be  of  the  same  height 
from  the  ground  as  the  eye-sights  of  the 
spirit-level  are,  the  entire  piece  of 
ground  may  be  regarded  as  level.  What- 
ever difierence  may  be  indicated  be- 
tween the  points,  the  subtraction  of  the 
less  from  the  greater  height  gives  the  fall 
towards  the  point  of  the  greatest  height. 
For  example,  if  at  the  first  station  the 
mark  on  the  rod  measures  3  feet  9  inches 
above  the  ground,  and  at  the  second  4  feet 
8  inches,  the  difference — namely,  11  inches 
— gives  11  inches  as  the  fall  in  the  ground 
from  the  first  to  the  second  station.  Take 
a  more  difficult  case.  Suppose  that  a 
knoll  in  the  middle  of  a  field  renders  it 
difficult  to  see  the  direction  of  the  general 
fall  of  the  ground,  which  is  flat.  Let  a 
point  be  chosen  to  place  the  level,  from 
which  the  field  on  both  sides  of  the  knoll 
may  be  seen  at  once,  and  then  observe  from 
thispointone  or  more  parts  of  the  ground — 
first  on  one  side  of  the  knoll  and  then  on 
the   other — and    the   diflferences   between 


those  sides  will  show  which  side  is  lowest, 
according  to  the  above  rule,  and  by  which 
the  general  drainage  of  the  field  will  have 
to  be  effected.  A  very  little  practice  with 
the  instrument  will  show  its  use  in  every 
case  of  inecpiality  of  ground.  In  ascer- 
taining the  relative  heights  of  distant 
points  of  a  field,  the  height  of  the  instru- 
ment standing  on  the  rod  above  the  ground 
is  not  taken  into  account ;  but  on  ascer- 
taining the  absolute  height  of  the  spot  upon 
which  the  instrument  stands,  above  or  be- 
low that  of  any  other  spot  of  the  field,  the 
height  of  the  instrument  is  taken  into 
account. 

5790.  There  should  be  a  decided  fal 
from  the  outlet  of  the  drain,  whether 
effected  by  natural  or  artificial  means.  Mr 
Cresy  states  that,  in  the  case  of  drains,  it 
should  not  be  less  than  8  feet  in  the  mile,  or 
1  foot  in  220  yards.  In  largedeep  rivers  the 
fall  is  sufficient  at  1  foot  in  the  mile,  and  in 
small  rivers  2  feet.*  The  open  ditch  which 
receives  the  outlet  water  should  be  kept 
scoured  deep  enough  for  a  considerable  dis- 
tance ;  and  it  is  better  to  deepen  it  at  the 
lower  end  than  to  increase  its  width,  when 
the  ground  is  level.  A  frequent  charge  of 
neglect  against  farmers,  is  allowing  open 
ditches  almost  to  fill  up  before  they  are 
scoured  out;  and  the  ready  excuse  for  the 
neglect  is,  that  scouring  ditches  to  any  ex- 
tent incurs  considerable  labour  and  expense ; 
and  no  doubt  it  does,  when  they  are  allowed 
to  fill  up.  But  were  ditches  scoured  as 
they  require  it — and  ever}'  year,  if  neces- 
sary for  the  welfare  of  stock,  fences,  and 
drains — little  expense  would  be  incurred  at 
one  time.  It  would  be  better  to  incur  the 
expense  of  converting  an  open  ditch  into 
a  covered  drain  at  once,  than  to  neglect 
the  scouring  of  it  when  necessary.  Should 
the  fall  from  the  outlet  towards  a  river  be 
too  small,  a  covered  drain  should  be  car- 
ried parallel  as  far  down  by  the  side  of  the 
river  as  to  secure  asufficient  fall,  llalher 
incur  the  expense  of  carrying  the  drain 
under  a  mill-course,  mill-dam,  or  rivulet, 
by  means  of  masonry  or  a  cast-iron  pipe, 
than  allow  back-water  to  gorge  a  drain. 

5791.  In  cold  countries  in  winter,  such 
as  Russia,  Sweden,  and  Canada,  where  the 
frost  sometimes  penetrates  into  the  ground 
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to  the  depth  of  18  inches,  a  proper  outlet 
to  protect  the  water  from  frost,  as  it  issues 
from  the  drains,  constitutes  an  essential 
element  in  every  system  of  drainage.  It  is 
evident  that  shallow  drains  of  18  or  20 
inches,  such  as  are  too  common  in  England, 
■will  not   answer  in   tiiose  countries^;  the 
water  would  freeze  in  them  and  derange 
their  structure,  and  tiles  would  he  hurst 
into  pieces.     It  is  equally  evident,  that  if 
the  water  were  frozen  as  it  issued  at  the 
outlets  of  drains,  the  ice   would  cause  the 
water  to   stand  back   in  them   in  a  stag- 
nant state  ;  and  although  the  depth  of  the 
drains  should  have  placed  the  water  beyond 
the  reach  of  frost,  the  upper  part  of  the 
ground   would    draw  up   tiie  water  from 
below,  by  means  of  the  capillary  force,  and, 
there  becoming  frozen,  materially   injure 
the    surface    soil.     The    only  practicable 
way  I  can   tlierefore  see  of  retaining  the 
water  in  a  liquid  state  in  such  climates,  as 
it  issues  from  the  outlet,  is  to  place  the 
outlet  at  such  a  depth  as  to  be  beyond  the 
reach  of  frost,  and  to  convey  the  water  in 
a  deep  and  long  covered   drain.      Much 
foresight  is  thus  required,  and  much  ex- 
pense must  be  incurred  in  making  drains 
in  countries    where  frost   penetrates   the 
ground  to  a  great  depth. 

5792.  Besides  the  fall  for  the  outlet,  the 
fall  in  the  field  to  be  drained  requires  con- 
sideration. In  very  level  ground  the  na- 
tural fall  may  not  be  sufficient  to  carry 
away  the  water  quick  enough;  and  in  such 
a  situation  no  way  exists  of  increasing  the 
fail  but  by  artificial  means — that  is,  by 
causing  a  greater  fall  than  on  the  surface, 
by  cutting  the  drains  deeper  at  their  lower 
ends  than  at  the  upper.  Whatever  depth 
of  drain,  tluerefore,  should  be  determined 
on  for  the  whole  field,  the  lower  parts  of 
the  drains  siiould  be  cut  deeper  and  tlie 
upper  shallower  than  the  determined 
depth  ;  and  the  fall  should  be  brought  up 
to  1  foot  in  220  yards,  if  practicable.  In 
level  ground  the  force  of  the  water  should 
be  increased  by  keeping  it  in  narrower 
chatuiels;  and  its  depth  will  thereby  in- 
crease as  it  flows  nearer  to  the  outlet  of 
its  own  drain,  wherever  that  is.  Level 
ground  will  absorb  more  of  the  rain  than 
inclined,  along  which,  part  of  the  rain 
always  flows  away  above  ground, and  never 
enters  the  drains.  The  object  in  pro- 
ducing a  fall,  however,  should  not  be  to 

V«L.  II. 


carry  away  the  rain-water  in  the  shortest 
time,  but  to  convey  it  away  in  sufficient 
time  not  to  injure  the  land,  and,  at  the 
same  time,  not  to  wash  out  by  its  force  any 
of  the  valuable  ingredients  of  the  soil  or 
subsoil.  Where  the  inclination  of  the 
ground  is  steeper  than  is  necessary,  the 
best  way  to  retard  the  jnotion  of  the\vater 
is  to  give  the  drain  a  little  more  breadth; 
for,  the  shallower  the  water,  it  acquifes 
the  less  force  and  velocity,  these  being 
regulated  by  the  square  root  of  the  depth. 

57.93.  Before  proceeding  farther,  it  is 
necessary  to  ascertain  the   nature  of  the 
subsoil  of  the  field  about  to  be  drained ; 
and  in  my  opinion,  no  better  mode  can  be 
adopted   ()f  ascertaining    that    fact   than 
by    making    exploratory   drains   from    the 
bottom   to  the   top  of  the   field.    Those 
drains  may  be  just  the  ordinary  ones  cut 
here  and  there.  When  a  field  presents  a  uni- 
form surface,  but  inclining,  and  does  not  ex- 
ceed 10  acres,  let  at  least  two  exploratory 
drains  be  cut  from  the  part  at  the  bottom 
where  the  main  drain  should  be  placed,  to 
the  top.     In  larger  fields  one  such  explora- 
tory drain  for  every  5  acres  may  perhaps 
suthce.     Whatever  may  be  the  nature  of 
the   subsoil,  let   them   be  made  at  once  3 
feet  deep  without  hesitation,  if  the  fall  at 
the  lowest  ])art  will  allow  it ;  and  as  you 
proceed  up  the  rise  of  the  ground,  let  them 
be  increased  to  4  feet;  and  let  portions  of 
each  drain   be  cut  from    1   foot  to  2  feet 
deeper  than   the  above  specified  depths. 
Where  small  undulations  exist,  the  drains 
should  pass  right  through  both  the  flat  and 
rising  ground.      In    very  flat  ground,  no 
considerable    increase    of   depth    is  prac- 
ticable, farther   than  to  preserve  the  fall. 
The  extensive  exposure  of  the  substrata 
aft'orded    by     sucli     exploratory     drains, 
supply    satisfactory    data  for   fixing    the 
proper  depth   of  the  drains  of  the    field. 
Should  the    subsoil  be  pretty  similar  in 
all     the    experimental     drains,     it     may 
reasonably    be    concluded    that    it   is  so 
over  the  whole  field  ;  but  should  it  prove 
otherwise  in  difl'erent  parts,  then  the  nature 
of  thedifi'erence  should  be  strictly  observed. 
A  correct  judgment,  however,  of  the  true 
nature  of  the  subsoils,   cannot  be  formed 
immediately  on  the  opening  of  the  drains; 
for  time  must  be  allowed  the  water  from 
the  adjoining  ground  to  find  its  way  into 
them,  and  several  days  may  elapse  ere  the 
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water  will  make  its  appearance  in  some  of 
them.  When  it  is  believed  the  drains 
have  received  as  much  water  as  they  can 
iu  fair  weather,  the  part  which  supplies  the 
most  should  be  observed,  whether  the  wa- 
ter comes  into  the  drain  from  a  line  nearer 
its  top  or  bottom.  Should  rain  fall  during 
the  experiment,  let  its  eflects  be  observed. 
It  is  better  that  parts  of  the  sides  of  the 
drffins  fall  in  during  the  dry  or  the  wet 
weather,  as  the  new  fractured  ground 
affords  indications  of  the  natural  struc- 
ture of  the  subsoil  better  than  the  newly 
cut  ground  by  the  spade.  Whatever 
may  be  the  facts  observed,  it  should 
be  borne  in  mind  that  the  durability 
of  the  drains  will  depend  upon  their 
standing  on  impervious  matter,  as  it  pre- 
vents the  escape  of  the  water  by  any 
other  channel  than  the  duct ;  and  such  a 
subsoil  should  therefore  be  sought  for  in 
the  experiment.  To  make  the  drain  more 
secure  still,  it  should  stand  upon  the 
impervious  matter  below  the  level  of  the 
stratum  or  strata  which  supply  the  water. 
Wherever  the  drains  indicate  the  depth 
that  draws  the  most  water,  it  should  be 
adopted  for  the  least  depth  of  the  drains  to 
be  made  on  the  ground  on  each  side  of  the 
particular  experimental  drain  ;  and  should 
different  experimental  drains  indicate  a 
difference  of  depth  by  the  same  indication, 
the  difference  should  be  adopted  for  tiie 
depth  in  that  particular  part  of  the  field. 
Thus  the  same  field  may  have  drains  of 
different  depths,  but  all  its  parts  will  be 
drained  at  depths  which  have  indicated 
the  greatest  effects  in  each  of  their  loca- 
lities. In  no  case,  however,  should  the 
drain  be  made  less  than  3  feet  in  depth, 
unless  it  be  found  impossible  to  do  so  for 
want  of  a  level ;  and  even  means  of  obtain- 
ing that  depth  should  not  easily  be  relin- 
quished. That  depth  I  will  show  after- 
wards to  be  necessary  to  secure  the  safety 
of  the  drain,  under  a  system  of  deep 
ploughing.  The  experimental  drains  are 
converted  into  drains  themselves,  in  com- 
mon with  the  other  draius  near  them, 
though  they  will  require  some  repairs 
before  being  filled  with  tiles.  Thus  know- 
ing the  depths  of  the  drains  and  the 
nature  of  the  subsoil,  data  are  furnished  for 
also  determining  the  distance  between  the 
drains. 

5794.  The  exploratory  drains  having 


made  you  acquainted  with  the  nature  of 
the  subsoil,  determined  the  depth  of  the 
drains,  and  fixed  the  distances  between 
them  at  the  diflerent  parts  of  the  field,  you 
are  provided  with  correct  data  to  make 
a  bargain  with  a  contractor  to  execute  the 
drains.  As  their  cutting  should  be  prose- 
cuted with  industry,  it  is  best  and  most 
satisfactory  to  contract  with  an  experi- 
enced spadesman,  at  so  much  per  rood  of 
6  yards.  The  rates  of  cutting  drains  are 
generally  well  understood  in  every  locality. 
In  making  a  contract,  only  stout,  active, 
and  skilful  men  should  be  dealt  with  ;  for, 
though  men  able  to  do  a  hard  day's  work 
may  be  found  anywhere,  if  nevertheless 
deficient  in  skill  and  experience,  incon- 
veniences will  arise,  and  dissatisfaction  be 
experienced.  Unskilled  men  willingly 
engage  at  low  rates;  but  it  is  wisdom  to 
give  such  rates  to  skilful  men  as  will  en- 
able them  to  earn  good  wages ;  and  the 
advantages  of  good  work,  especially  in 
draining,  can  never  be  over-estimated. 

5795.  Another  point,  as  essential  as 
engaging  with  a  good  contractor,  is  to 
secure  a  careful  superintendent  to  mea- 
sure the  sizes  of  the  drains,  and  to  under- 
take the  laying  of  the  tiles.  No  man's 
wages  are  better  bestowed  for  the  efficacy 
of  draining  than  to  a  skilful  superinten- 
dent. Under  such  a  person  the  following 
state  of  tilings  can  never  occur.  In  had 
weather  in  winter,  great  extents  of  drains 
are  cut  and  left  open  for  an  indefinite 
length  of  time,  without  tiles  in  them,  in 
the  intervals  of  which  rain  and  snow^  fall, 
and  bring  down  parts  of  the  sides  into 
the  bottom.  The  spade-work  is  often 
roughly  and  unevenly  executed,  whereas  it 
should  be  neatly  and  correctly  done  in 
every  size  of  drain.  Drains  are  made  to 
pass  round  by  the  side  of  ccmiparativcly 
small  boulder  stones,  instead  of  these  being 
removed,  and  the  drains  carried  forward 
in  a  straight  line.  The  most  clayey  or 
sandy  jiart  of  the  earth  from  the  bottom 
of  the  drain  is  often  placed  upon  its  very 
edge,  part  of  which  slips  down  with  -rain 
into  the  drain.  The  tiles  are  frequently  laid 
down  in  a  careless  manner,  instead  of  being 
placed  as  near  as  possible  to  the  hand  of 
the  person  who  lays  them,  on  the  o{)))osi!c 
side  of  the  drain  upon  which  the  eartii  Iiuh 
been  thrown.  Soles  are  frequently  not  used. 
Pipe-tiles  are  frequently  laid  in  without 
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regard  to  tbeir  continuous  contact  or 
etraightness  in  line.  And,  to  reach  the 
climax  of  negligence  in  the  whole  pro- 
cess, a  long  time  frequently  elapses,  in 
the  wettest  weather,  before  the  earth  is 
returned  again  above  the  tiles.  Every 
one  of  these  negligent  practices  should 
be  scrupulously  avoided  ;  and  as  they 
entirely  originate  in  neglecting  to  exer- 
cise a  strict  superintendence  over  tlie 
labourers  who  have  undertaken  the  work, 
either  on  day's  wages  or  by  the  piece,  the 
farmer  himself  is  most  blamable  for  them. 
Negligence  of  superintendence  can  be  his 
blame  alone,  and  no  one's  else ;  for  consider 
what  the  workmen  will  naturally  do  in 
promoting  their  own  interest  in  the  under- 
t  iking.  When  the  same  set  of  men  cut  the 
drains  and  lay  the  tiles,  which  is  too  much 
tiie  practice,  a  damp  state  of  weather  is 
Eiiore  favourable  for  cutting  the  solidground 
than  laying  the  tiles,  and  therefore  they  go 
on  cutting  drains,  day  after  day,  as  if  they 
had  nothing  else  to  do  ;  thereby  exposing 
a  large  extent  of  drain  to  the  weather, 
which,  on  continuing  wet,  brings  down 
much  of  its  sides.  Should  the  rain  still 
continue,  the  workmen  can  neither  bottom 
out  the  drain  nor  lay  the  tiles,  and.  the 
matter  becomes  daily  worse.  In  a  season 
when  rain  may  be  expected  to  fall,  had  a 
superintendent  caused  the  tiles  to  be 
laid,  or  had  laid  them  himself,  the  drain 
would  have  been  filled  before  it  would  have 
become  too  wet  to  work  in.  Then,  should 
a  sudden  frost  follow,  it  moulders  down 
still  more  of  the  earth  from  both  sides, 
which,  absorbing  the  rain  or  snow  that 
follows,  is  converted  into  sludge  that  can- 
not be  taken  out  until  it  becomes  firm. 
On  the  other  hand,  fine  dry  weather  oc- 
curs, and  induces  the  men  to  lay  the  tilesj 
and  they  continue  laying  them,  as  if  cer- 
tain the  dry  weather  will  continue  until 
they  are  ready  to  return  the  earth  into  the 
drain.  When  they  want  to  return  the 
earth,  it  is  found  too  wet  one  day  and  too 
hard  with  frost  another,  to  put  into  the 
drain  ;  and  so  the  laid  tiles  lie  exposed  to 
whatever  change  of  weather  may  happen 
to  come.  Every  one  of  these  bad  effects 
would  be  avoided,  were  a  strict  superin- 
tendence exercised  over  the  work  and  the 
workmen.  When  left  to  their  own  will, 
they  naturally  execute  the  part  of  the  work 
most  conducive  to  their  own  interest  when 
working  by  the  piece,  and  most  pleasant 


to  their  own  feelings,  when  on  day's 
wages,  irrespective  of  the  ultimate  conse- 
quences to  the  work,  about  which  they 
mav  entertain  no  apprehensions  at  all. 
They  have  no  desire  to  do  harm ;  but  as 
they  cannot,  and  do  not  think  of  antici- 
pating the  weather  beyond  the  present 
day,  they  naturally  work  to  their  own 
convenience.  It  is  thus  worse  than  folly, 
on  the  part  of  the  farmer,  to  neglect  the 
constant  superintendence  of  so  permanent 
an  operation  as  draining.  The  time  of  a 
grieve  or  steward  is  too  frequently  consi- 
dered thrown  away  when  superintending 
drainers.  The  grieve's  time  may  be  fully 
occuyjied  elsewhere,  and  but  little  fear 
need  be  entertained  of  men  on  piece-work 
working  less  than  will  secure  them  good 
wages ;  but  it  is  not  the  apprehension  of  a 
small  quantity  of  work  being  done  any 
day  that  causes  uneasiness  to  the  drainer 
—  it  is  its  quality  and  efficiency  —  and 
to  secure  these,  superintendence  over  the 
workmen  is  absolutely  requisite.  Should 
the  grieve  have  no  leisure,  another  com- 
petent person  should  be  appointed  to 
superintend,  and  by  his  laying  the  tiles 
a  saving  will  be  effected;  whilst,  his  being 
constantly  on  the  spot  attending  to  his 
own  duties,  the  workmen  will  be  directed 
by  him  to  cut  the  drains  and  return  the 
earth  whenever  the  state  of  each  is  best 
adapted  for  the  work  ;  and  besides,  when 
they  are  not  bound  to  return  tlie  whole 
earth  into  the  drain,  the  superintendent 
intimates  to  the  steward  in  good  time  to 
send  the  ploughs  to  do  it.  With  proper 
superintendence,  the  work  will  be  con- 
ducted with  regularity,  and  executed  in  the 
fittest  time,  and  therefore  in  the  most  satis- 
factory manner. 

5796.  Matters  having  thus  far  been 
properly  arranged,  the  commencement  in 
actual  operations  is  to  fix  the  position  of 
the  m,(t.in  drain  to  convey  away  the  water 
brought  by  the  other  drains,  from  the  most 
distant  parts  of  the  field.  As  main  drains 
are  only  intended  to  lead  away  water 
from  other  drains,  they  should  occupy 
the  lowest  part  of  the  fields  whether  along 
the  bottom,  the  sides,  or  the  middle.  If 
the  field  is  so  flat  as  to  have  very  little 
fall,  the  water  is  directed  towards  the 
main  drain  by  making  it  deeper  than  the 
general  depth  of  the  other  drains,  and  as 
deep  as  the  fall  of  the  outlet  will  allow. 
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If  the  field  baa  a  uniform  declivity  one 
way.  one  main  drain  along  the  bottom 
will  take  away  all  the  water,  provided 
the  drains  are  not  too  long.  If  it  has  an 
undulated  surface,  every  hollow  of  any 
extent,  and  every  de^p  hollow  of  however 
limited  extent,  should  be  furnished  with  a 
main  drain.  Xo  main  drain  should  be 
placed  nearer  than  5  yards  to  any  tree  in 
the  field  that  may  possibly  push  its  root* 
into  it.  The  ditch  of  a  hedge  should  not 
be  converted  into  a  main  drain,  though 
the  roots  of  the  hedge  should  lie  in  the 
opposite  direction,  and  the  ditch  merely 
receive  surface  water  from  the  field.  The 
main  drain  should  be  cut  out  of  the  solid 
ground,  and  not  be  nearer  than  3  yards 
to  the  ditch  lip,  or  5  yards  to  the  hedge ; 
and  the  ditcii,  now  no  longer  required  to 
collect  surface  water,  should  be  converted 
into  a  small  drain,  and  filled  up  with  earth 
|rom  the  head-ridge. 

5797.  Aa  main  drains  occupy  the  lowest 
parts   of  fields,  th-  full  along  them  cannot 
generally  be  so  great  as  in  other  parts  of 
the  field ;  and  conveying  more  water,  they 
io  not  require  so  great  a  fall  as  smaller 
drains.     In  the  case  of  a  level  field,  the 
fall    may  most    depend   on  cutting  them 
deeper  at  the  outlet  than  at  the  farthest 
end  ;  but  whenever  the  fall  is  so  small,  the 
lower  part  of  the  drain  should  rather  be 
deepened  than  the  duct  made  considerably 
wider.     Should  the  fall  vary  in  the  course 
of  the  drain,  the  least  rapid  parts  sliould 
be  made  the  narrowest.     The  main  drain, 
on    the    same   level,    should    l>e    rather 
larger  at  the  lower  than  at  the  upper  end, 
having  more  water  to  convey ;  but  should 
there  be  naturally  a  greater  fall    at   the 
lower    end,    the    drain    should    still    be 
larger,  to  retard  the  force  of  the  water. 
I  would  recommend  an  increai?e   of  fall 
alon?  the  last  few  yards  towards  the  out- 
let, to  expedite    the  egress  of  the  water, 
and   promote  an  accelerated  speed  along 
the  whole  length  of  the  drain,  unless  the 
fall  is  rapid  enough  throughout,  and  then 
DO  increase  of  acceleration  at  the  termina- 
tion  is   required.     With  the  view  of  ac- 
celerating the  speed  of  the  water  from  the 
other  drains,  main  drains,  on  level  ground, 
where    practicable,   should    be    made     6 
inches  deeper  than  the  small  ones  which 
fall   into  them.      This  is  objected  to  by 
aome     drainers  —  ilr     Parke*     amongst 


others — who  prefer  having  the  mains  and 
small  drains  on  the  same  level.  But  the 
greater  depth  of  the  main  drain  has  the 
advantage  of  keeping  the  outfalls  of  the 
small  drains  always  clear  of  any  sedi- 
ment tliat  might  otherwise  lodge  in  them, 
and  of  back-water  from  the  main  drain 
itself.  It  is  not  necessary  that  the  water 
from  the  small  drains  should  fall  suddenly 
the  six  inches  into  the  main,  for  if  the 
material  of  the  subsf)il  is  loose,  that  fall 
mav  endanger  the  seat  of  the  main  tiles. 
All  that  is  requisite  is.  that  the  main  should 
receive  the  water  with  an  increased  velo- 
city by  a  greater  inclination  (»f  the  last  few 
tiles  in  the  small  drains  ;  and  the  velocity 
should  be  the  smaller  the  looser  the  mate- 
rials the  subsoil  is  composed  of. 

5798.  Should  it  so  happen,  from  the 
nature  of  the  ground,  that  the  fall  in  a 
main  drain  is  too  rapid  for  the  safety  of 
the  materials  constructing  it,  it  should  be 
divided  into  lengths,  which  should  each 
have  a  proper  fall,  and  join  the  next  by  an 
inclined  ])lane.  The  inclined  planes  should 
be  furnished  with  ducts  built  of  brick  or 
stone,  plain,  or  like  steps  of  stairs.  Fig. 
494  illustrates  this  contrivance,  where  a  b 
is  supposed  to  represent  the  entire  rapid 
fall  on  a  main  drain  at  1  in  10,  which 
is  more  than  it  should  have  to  convey 
a  considerable  quantity  of  water.  To 
lessen  this  fall,  let  the  drain  be  cut  in 
the  form  re] 'resented  by  the  devioua 
line,  c  A,  which  consists  of,  first,  a  nearly 
level  part  at  the  highest  end,  c  d;  then 
an  inclined  plane,  d  e ;  again  a  nearly 
level  part,  e jf;  again  an  inclined  plane,/ 
g ;  and  lastly,  of  a  less  level  part,  g  h,  to 
allow  the  water  to  flow  rapidly  away  at 
the  outlet.  The  inclined  parts  may  be 
filled  in  in  various  ways — one  wi.h  tiles, 
as  from  t  to  /,  where  they  must  be  so 
broken  at  the  end  as  to  fit  those  on  the 
level  at  k  and  I.  In  usin^  open  tiles  in 
such  an  inclination,  it  Is  absolutely  neces- 
sary to  protect  the  ground  with  soles, 
which  should  be  prevented  from  sliding 
awav  at  the  lowest  end  /  by  resting  against 
a  strong  stone  imbedded  there  in  the 
gronnd.  The  best  plan  is  to  line  such  an 
inclined  plane  with  troughs  of  hewn  stone, 
especially  if  the  subsoil  is  composed  of 
rather  loose  materials.  Conduits  of  dry 
stones  would  be  stronger  than  tiles,  and 
cheaper  than  hewn  stones.     Or  the  incline 
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may  be  protected  with  brick,  built  dry, 
and  laid  like  tile-soles,  or  in  a  series  of 
steps,  by  setting  two  side  by  side  length- 


wise on  bed,  to  form  one  step  as  at  o  ;  one 
upon  each  end  of  these  to  form  the  upright 
sides,  as  at  r ;  and  one  lengthwise,  across 


Fig.  494. 


DIPFXRRNT  FORMS  OF  DUCTS  FOR  THB  INCLINED   PLANES  OF  DRAINS. 


upon  the  two  upright  ones,  for  the  cover, 
as  at  p.  Tiles  upon  the  level  part  easily 
connect  themselves  with  bricks,  as  at  n 
and  t.  The  step  form  is  preferable  to  the 
smooth  in  breaking  the  fall  and  impeding 
the  velocity  of  water,  especially  towards 
the  lower  part  of  a  drain,  where  it  might 
acquire  too  much  momentum.  It  would 
be  imprudent  to  build  these  steps  with 
lime  mortar,  wliicli  is  easily  washed  away, 
and  would  cause  masonry  with  stones  to 
be  less  firmly  compacted  than  in  dry  build- 
ing with  pinuings  of  small  stones.  It  is 
seldom  that  such  structures  are  required 
in  drains,  but  they  may  be  so  in  certain 
cases. 

5799.  The  position  of  the  main  drains 
being  determined,  the  next  tiling  is  to 
settle  that  of  the  small  drains,  which 
should  be  placed  and  constructed  with  an 


easy  descent  towards  the  main  drain  into 
which  they  discharge  their  waters.  They 
are  usually  placed  in  parallel  lines  up  the 
inclination  of  the  ground  ;  not  that  all  in 
the  same  field  shall  be  parallel  to  one 
another,  but  only  those  in  the  same  plane, 
into  whatever  number  of  planes  the  surface 
of  the  field  may  be  subdivided.  In  a  field 
of  one  plane,  whether  nearly  level  or  with  a 
descent,  they  should  all  be  parallel  to  one 
another,  and  terminate  in  the  same  main 
drain.  Small  drains  should  run  nearly  at 
right  angles  to  the  main  drains.  Except- 
ing in  confined  hollows,  having  steep 
ascents  on  both  sides,  the  drains  should 
run  parallel  with  the  ridges  which  corres- 
pond with  the  inclination  of  the  ground. 
Drains  should  be  carried  continuously 
through  each  plane  of  a  field,  irrespective 
of  the  wet  or  dry  appearances  of  the  sur- 
face, uniform  and  complete  dryness  being 
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tlie  object  aimed  at  by  draining.  Portions 
of  land,  seemingly  dry  at  one  time,  may 
,be  wet  at  another  ;  and  even  when  always 
apparently  dry  on  tlie  surface,  may  be  in 
a  state  of  injurious  wetness  below  from 
stagnant  water. 

5800.  Having  bad  the  data  fiirnislied 
by  the  experimental  drains,  let  us  see  how 
tbese  facts  should  guide  us  in  determining 
the  depth  we  should  make  the  drains.  If 
it  is  found  that  a  depth  of  3  feet  affords  as 
much  water  as  4,  or  more,  it  is  unneces- 
sary to  incur  the  expense  of  cutting  the 
additional  foot,  unless  it  afford  some  other 
advantage;  and  so  all  the  parts  of  the 
field  containing  the  same  kind  of  subsoil 
should  have  the  drains  cut  of  the  same 
depth.  If  a  porous  and  tenacious  part  of 
the  subsoil  afford  the  same  resulfs,  the 
drains  should  be  cut  of  the  same  depth  in 
both.  On  the  other  hand,  if  4  feet  evi- 
dently afford  more  water  from  the  same 
kiiid  of  subsoil  than  3,  a  4-feet  drain  should 
be  preferred  without  hesitation,  because 
we  do  not  know  but  that  the  larger  quan- 
tity of  water  is  required  to  be  extracted 
from  the  land  to  dry  it  thoroughly,  while 
the  extractii)n  of  the  smaller  quantity 
might  effect  very  little  good.  On  com- 
paring the  flow  from  porous  and  retentive 
subsoils,  if  it  is  found  that  3  feet  and  less 
of  the  porous  afford  more  water  than  4 
feet  of  the  retentive,  whatever  less  depth 
than  3  feet  the  drain  in  the  porous  subsoil 
may  be  required,  the  4-feet  drain  in  the 
tenacious  one  should  be  made  still  deeper, 
until  it  be  seen  whether  or  not  the  quantity 
of  the  water  be  increased ;  and  if  not  so 
by  1  or  2  feet  of  additional  depth,  it 
is  inexpedient  to  go  beyond  the  4  feet. 
On  comparing  porous  and  retentive  sub- 
soils, the  point  fro  111  irhich  the  tcatcr  issues 
is  an  iu)p()rtant  element  in  determining 
the  depth  of  drains.  If  it  is  found  that 
the  porous  subsoil  affords  all  its  water  at 
not  more  than  2^  feet,  where  it  rests  upon 
retentive  matter,  it  is  unnecessary  to  take 
it  deeper,  as  far  as  the  supply  of  water  is 
concerned,  than  will  just  afford  a  trough 
for  the  tile  in  the  retentive  matter,  and 
which,  being  6  inches  more,  makes  the 
entire  depth  36  inches  ;  so  that,  although 
the  wlidlo  water  of  a  drain  is  supplied  at 

2  feet,  its  depth  should  still  be  carried  to 

3  feet,  for  the  drain  to  be  completely  out 
of  the  way  of  working  the  land  by  deep 


ploughing  and  trenching.  If  the  reten- 
tive subsoil  parts  with  its  water  uniformly 
down  its  whole  depth  of  6  feet,  then  that 
depth  should  be  adopted  ;  but  when  all 
the  water  is  afforded  at  4  feet,  it  is  inex- 
pedient to  go  deeper,  because  it  will  then 
be  out  of  danger  from  the  work  on  the 
surface.  If,  on  the  other  hand,  a  retentive 
subsoil  gives  out  its  water  freely,  by  some 
sand-vein,  at  3  feet,  and  continues  reten- 
tive at  a  much  lower  depth,  (5  feet,)  it 
seems  inexpedient  to  go  deeper  than  the 
3  feet,  except  6  inches  more  to  afford  a 
proper  trough  for  the  tile.  In  such  a  case, 
if  very  porous  materials  are  found  in 
quantity  at  the  5  feet,  it  would  be  proper, 
while  keeping  the  drain  at  3  feet,^o  make 
cuts  here  and  there  through  the  bottom  of 
each  drain  into  the  porous  material  below. 

5801.  Besides  the  effects  on  the  interic>r 
of  the  drains,  the  changes  upon  the  surface 
should  be  simultaneously  observed.  If  4 
feet  evidently  dries  a  larger  surface  over 
the  same  sort  of  subsoil  than  3  feet,  while 
the  quantity  of  water  in  both  is  equal,  the 
4-feet  depth  should  be  preferred  without 
hesitation.  Attention,  under  this  parti- 
cular, should  be  directed  to  the  places 
where  the  drains  were  cut  deepest ;  and  if 
they  have  produced  greater  effects  upon 
the  surface,  while  the  supply  of  water  is 
the  same,  the  greater  depth  should  be  pre- 
ferred. We  come  to  the  same  conclusion 
we  did  before,  (5793,)  that  wherever  all 
varieties  of  subsoils  are  found,  the  drains 
should  be  cut  of  the  depth  specified  for  the 
particular  variety,  even  within  the  same 
lield. 

5802.  The  experimental  method  just 
expounded  is  not  usually  adopted ;  the 
common  practice  being,  on  knowing  the 
subsoil  of  the  field  to  be  retentive,  to  cut 
the  drains  of  a  depth  predetermined  by 
the  cost  willing  to  be  expended  on  the 
operati(m.  Such  an  empirical  mode  of 
proceeding  is  too  common  in  all  agricul- 
tural o]ieratit)ns,  whereas  the  considerate 
plan  1  have  reconnuended  is  founded  on 
princijde  —  on  observation  of  facts  —  and 
incurs  no  unnecessary  expense,  inasmuch 
as  the  experimental  drains  afterwards  serve 
the  purpose  of  small  drains  ;  and,  although 
tliey  should  cost  more  than  ordinary 
drains  of  the  same  length,  the  information 
they  have  afforded  much  more  than  com- 
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pensates  for  the  additional  expense.     It  water  from   a  distance  through  a  porous 

may  happen  tliat  the  experimental  results  subsoil,    need    not    be    placed    as    close 

coincide  witli  tiiose  of  the  empirical,  still  where  it   comes  a  short  distance  through 

it  is  more  satisfactory  to  have  reason  and  retentive   subsoil;  and   as    subsoils    vary 

principle  to  guide  us,  than  parsimony  and  in    the    same    field,    so    drains   may   be 

caprice.  placed  at  different  distances  within    the 

same  field.  It  is  a  common  practice  to 
5803.  The  adoption  of  the  most  proper  occupy  the  open  furrow  with  a  drain,  per- 
depth  of  drain  is  a  more  important  step  in  haps  because  its  hollow  saves  a  little 
draining  than  many  farmers,  to  judge  from  cutting,  though  this  is  a  trifle  compared 
their  practice,  seem  aware  of.  By  grudg-  to  the  advantage  of  selecting  the  best 
ing  to  cut  half  afoot,  perhaps  (mly  3  inches  parts  of  the  ground  for  drains;  but,  more 
deeper,  the  largest  amount  of  benefit  may  probably,  it  is  selected  because  surface- 
be  unattained ;  for  it  is  perfectly  true  water  runs  most  quickly  to  the  open  fur- 
what  the  late  Mr  Stephens  saiil,  —  that  row.  The  open  furrow,  however,  has  no 
"land  may  be  filled  full  of  small  drains,  greater  claim  for  a  drain  than  any  other 
so  that  the  surface  will  ai)pear  to  be  dry;  part  of  a  ridge — especially  as  most  of  the 
but  the  land  thus  attempted  to  be  drained  water  received  by  tlie  drain  is  from  the 
will  never  produce  a  crop,  either  in  quality  sul)soil,  and  not  directly  from  the  surface ; 
or  quantity,  equal  to  land  that  has  been  inasmuch  as  the  general  surface  of  a 
perfectly  drained,"  * — a  result  which  can  field  presents  a  much  greater  area  than 
only  be  attained  by  sinking  the  drains  to  that  part  of  it  al)Ove  drains.  The  dis- 
the  depths  best  s)iited  to  the  nature  of  the  tance  at  which  4-feet  <lrains  will  not  dry 
subsoil ;  and  its  nature  can   only  be  best  a    retentive    subsoil    is    not    left    to    con- 


ascertained  by  direct  experiment. 


5804.  The  experimental  investigations 
with  the  drains  have  brought  us  to  the 
very  important  inquiry  of  the  most  proper 
distance  to  be  left  between  the  drains.  It 
is  evident  that  this  fact  can  only  be  deter- 
mined after  the  depths  of  the  drains  have 
been  fixed  upon,  as  drains  which  collect     cut  4  feet  deep 

Fig.  495. 


jecture,  but  has  been  j)artially  deter- 
mined by  experiment.  Conceiving  that 
a  drain  in  every  furruw,  in  a  tilly  subsoil, 
would  be  attended  with  more  expense 
than  the  anticipated  return,  a  farmer  in 
East  Lothian  put  a  drain  in  exery  fourth 
furrow  ;  and  that  they  might  collect  water 
from  that  distance,  he  caused  them  to  be 
Fig.  495  will  best  illus- 


e         1 

THE  BAD    BFFECTS  OF  TOO   GREAT   A   DISTANCE  BETWIXT   DRAINS. 

trate  the  results,  where  the  black  lines  rf,  being  nearest  a,  should  be  more  dried  in 
c  a  are  the  drains  between  every  fourth  the  same  time  than  the  two  farther  off  ones, 
furrow,  and  the  dotted  lines  the  interme-  c  and  e,  and  the  result  agreed  with  the  ex- 
diate  undrained  furrows,  by  which  it  is  pectation.  The  two  ridges,  J  and  rf,  nearest 
evident  that  each  drain  a  has  to  dry  two  o,  produced  9  bushels  of  corn  more  per 
ridges  on  each  side,  b  and  c  on  the  one  acre  than  the  two  more  distant  ridges,  c 
hand,  and  d  and  e  on  the  other.  On  and  e,  which  is  a  great  difference  of  pro- 
looking  at  the  arrangement  of  these  ridges,  duce  from  adjoining  ridges  under  the 
•we  would  expect  that  the  two  ridges,  b  and  same  treatment  and  crop ;  and  yet  it  does 
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not  show  the  entire  advantage  wliich  may  pingi  Hudlow,  in  Kent,  has  dried  soil  of 

be  obtained  by  tliorniigh  drained  over  un-  various  quality,  of  clay,  gravel,  and  sandy 

drained   land,  because  pftssibly  the  drain,  loam,  with  4  feet  drains  at  06  feet  apart. 

a  had  also  partially  drained  tlie  distant  And  even  with  stone  drains,  of  from  (»nly 

ridires  c  and  e.    And  such  being  possible,  2|  to  3  feet  at  30  feet  apart,  Mr  Bartlett, 

together  with  the  circumstance  that  none  Butleigli.    in    Somersetshire,   has  dniined 

of  the  ridges  having  a  drain  on  each  side,  clay  and  stiff  loam  for  the  upper  soil  with 

and  all  incumbent  on  tilly  subsoil,  they  stones  in  the  subsoil. +     Mr  Mechi  renders 

could  uot  l)ave  been  thoroughly  drained  ;  strong  clay  land  dry  witli  drains   5-feet 

and  the   absolute  or  comparative  drying  below  rising  ground,  and  averaging  nearly 

power  of  4-feet  drains  was  thus  left  unas-  4  feet  all  over  the  field,  at  40  feet  distance ; 

certained  by  this  experiment.*    It  may  be  while  lighter  and  more  porous  soils   he 

conceived,  however,  that   had  the  drains  drains  with  6  and  7-feet  deep  drains,  at 

been  put  into  every  other  instead  of  every  intervals  varying  from  70  to  90  feet.J    A 

fourth    furrow,    the   produce    of    all    the  farmer  in  the  east  of  Fife,  within  the  last 

ridges  -would   have  been  alike,  inasmuch  twenty  years,  sunk  a  shaft  in  one  of  his 

as  every  one  would  have  been  placed   in  fields  with  a  view  to  working  coal ;   but 

the  same   position   in  regard  to  a  drain  ;  after    descending   about   40  feet   he  was 

and  the  expectation  seems  so  reasonable,  obliged  Uj  relinquish  his  intention,  on  ac- 

that  the  practice  of  many  farmers,  from  count  of  the  shaft  being  overpowered  with 

what  I  can  observe,  is  founded  upon  it.  water.     The  shaft  was  filled   up,  and  a 

Bnt  such  an  expectation  does  not  contem-  conduited   drain,  of   about    5   feet  deep, 

plate  the  greatest  benefit  possible  derivable  formed  from  it  to  the  sea-side,  discharges 

from  thorough  drainage  ;  for  although  the  a  very  large  quantity  of  water  to  this  day. 

ridges  did  produce  alike  with  a  di-ain  on  After  filling  up  the  shaft,  he  intended  to 

one  side  only,  the  product  would  be  no  have  drained  the  field,  which  consists  of  16 

criterion  of  what  it  might  be  with  a  drain  acres  of  porous  soil  resting  on  clay  and 

on  both    sides.       This    experiment,  then,  rock,  but  soon  discovered  that  the  shaft  had 

only  demonstrates   that  a   deei»   drain —  effectuallydried  the  entire  field.    It  is  quite 

for  a  4-f<!0t  one  cannot  be  termed  a  shallow  reasonable   to  suppose  that  if  one  outlet 

one — will  collect  water  in  a  retentive  sub-  only  is  made  of  a  sufficient  size  to  run  off 

soil  more  certainly  across  one   than   two  the  confined  water  under  the  surface,  more 

ridges ;  and  the  value  of  the  demonstra-  outlets  are   unnecessary.      A  shaft  for  a 

tion  consists  in  cautioning  others  against  coal-pit  cannot   be  called  a  drain,  but  it 

imitating  the  practice  of  those  who  indi-  operates  as  a  reservoir  for  collecting  water, 

eate  their  belief  that  a  drain  cannot  have  from  which  the  water  may  be  discharged 

too  much  to  do,  by  placing  them  at  very  by  a  small  drain. 
wide  intervals. 

5806.    On    the    other   hand,    instances 

580.5.  Still,  instances  might  be  adduced  may  be  adduced  of  drains,  placed  at  wide 

from  practice,  where  drains  of  moderate  intervals,  and  of  4    feet    deep    at   least, 

depth,  though  placed  at  considerable  dis-  having  failed  to  drain  strong  clays.     Mr 

tance,  have  ilried  land.    Ridges  vary  from  W.    Bullock    Webster    produces    several 

1 2  to  18  feet  in  breadth  ;  and  as  in  the  case  instances,  in   different  parts  of  England, 

related    above,  the  distance  between  the  where  drains    of  from    30   to   36   inches 

drains  might  be  from  48  to  72  feet,  which  deep,  and  from  18  to  22  feet  apart,  have 

we   are  warranted    in    regarding    as    too  rendered  strong  clay   land  dry,  when   4 

far  asunder.     Yet  Mr  Thomas  Hammond,  feet  drains  at  40  feet  apart  had  failed  to 

near  Penhurst,  in  Kent,  has  dried  uniform  do  so.§     The  late  Mr  Wilkie  of  Ormiston 

clay  land,  with  drains   from  3^  to  4  feet  Hill,   in  West-Lothian,    put    in  drains  4 

deep,  at  40  feet  apart ;  and  clay  land  con-  feet  deep,  and  from  30  to  36  feet  asunder, 

taining  some    stones,   he  has  dried   with  wiiich  failed   to   dry  a  clay  subsoil,  and 

4-feet  drains  at  50  feet  apart.     Mr  Kep-  which  his  son,  the  present  proprietor,  has 

^  •   Quarterly  Journal  of  Agriculture,  vol.  viii.  p.  539. 

+  Journal  of  the  Aijricultural  Socifti/  of  Eni/land,  vol.  vi.  p.  126. 

Z  Mechi's  L'j-perience  in  Drainnrif,  p.  v. —  Preface. 

§  Journal  of  the  Agi~iculturil  SocUtj/  of  England,  vol.  ii.  p.  237-48. 
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succeeded  in  drying  with   30-incli  deep 
drains  between  the  deeper  ones.  * 

5807.  The  conclusion  to  he  drawn  from 
all  these  instances  is,  not  that  the  experi- 
ment of  wide  draining  in  East  Lothian 
was  ill  conducted,  but  that  subsoils  of 
various  qualities  require  drains  of  various 
depths  and  at  various  distances.  It  is 
therefore  unwise  in  a  farmer  to  fix  the 
distance  and  depth  of  drains  before  he 
has  ascertained  tlie  nature  of  the  subsoil, 
and  he  can  only  ascertain  its  nature  by 
direct  experiment  and  observation,  some- 
what in  the  manner  recommended  by  the 
test  of  exploratory  drains  (5793.) 

5808.  My  opinion  is,  that  in  a  partially 
iiJipervious  subsoil,  such  as  is  most  com- 
mon in  Scotland,  3-feet  drains  cannot  be 
expected  to  dry  more  than  15  or  16  feet 
ridges,  but  that  4-feet  ones  will   dry  as 
effectually  a  distance  not  exceeding   24 
feet.    In  porous  subsoils,  3-feet  drains  may 
dry  2U  feet  spaces  with  as  great  if  not 
greater   effect  than  the  above.     In  deep 
hazel    loam    resting   on   impervious  sub- 
soil— a  not  uncommon  combination  of  soil 
and  subsoil  in  tlie  turnip  districts  of  Scot- 
land— 4-feet  drains  will  dry,  I  have  no 
doubt,  a  distance  of  30  feet.     I  would  feel 
reluctance  to  recommend  drains  at  more 
than  30  feet  distance,  unless  tlie  arrange- 
ment of  the  subsoil  was  peculiar,  such  as 
a  porous  substance  of  considerable  depth, 
subdivided  by  beds  of  clay,  through  the 
whole   of   which  4  or    5    feet   drains,  at 
double  that  distance,  might  dry   the  soil 
of  a  large  field.     It  seems  to  me  somewhat 
inconsistent    in   those    who    believe    that 
water  ought  not  to  enter  by  the  top  of  a 
drain,  and  that  strong  clay  on  being  dried 
becomes  fissured,  to   recommend   shallow 
drains  of  24  inches  iq  it,  since  it  is  evi- 
dent that  the  greater  the  depth  the  clay 
is  dried,  the  larger,  more  numerous,  and 
more  connected  will  the  fissures  be  in  it ; 
and  the  more  readily  will  the  water  be 
brought  nearer  to  them  by  the  duct.     Per- 
haps the  plastic  clays  of  England  do  not 
fissure,  in  which  case  deep  drains  do  not 
seem  to  be  required  in  so  uniform  a  texture. 
In  draining  clay,  it  is  not  merely  the  rain 
that  falls  upon  it  that  has  to  be  removed, 
but   the    water  also    which    is   naturally 


retained  in  it  by  strong  affinity,  and  which 
must  first  be  extracted  and  prevented  re- 
maining, before  any  effect  can  be  obtained 
from  either  a  deep  or  a  shallow  drain  It 
seems  probable  that  the  deeper  drain  affords 
the  more  easy  means  of  removing  from 
clay  its  natural  moisture  by  offering  it 
a  greater  depth  for  simple  gravity  to 
act  upon.  Water  cannot  be  retained  in 
porous  subsoils,  because  of  the  free  action 
of  gravity,  but  in  clay  a  certain  depth  of 
drain  seems  requisite  to  allow  gravity  to 
act  sensibly  upon  the  water;  and  it  is 
that  power  alone  which  puts  it  in  motion 
through  clay  towards  the  drain  :  and  per- 
haps a  certain  depth  of  drain  is  also  re- 
quisite to  cause  gravity  to  act  so  power- 
fully as  to  overcome  the  natural  affinity 
of  clay  for  water.  With  our  present 
experience,  however,  I  do  not  see  the 
utility  of  cutting  drains  as  deep  as  6  or  8 
feet,  merely  to  extend  the  space  between 
the  drains,  when  perhaps  the  same  effect 
might  be  obtained  by  3  or  even  4  feet  drains 
at  narrower  intervals,  unless  very  deep 
drains  at  very  wide  intervals  can  be 
executed  with  more  economy.  Expe- 
rience has  yet  much  to  elicit  in  regard  to 
the  distances  that  should  he  left  between 
sub-drains  of  different  depths  in  different 
soils  to  effect  the  best  results. 

5809.  The  cutting  of  the  drains  of  a 
field  commences  with  that  of  the  principal 
main  drain,  which  occupies  the  lowest  side 
of  the  field,  and  the  lowest  end  of  the 
main  drain  constitutes  the  outlet  from 
which  the  entire  drainage  of  the  field 
flows,  when  all  the  water  from  it  is  led 
off  in  one  direction.  The  position  of  the 
principal  main  drain,  I  have  said,  is  not 
nearer  than  3  yards  to  the  ditch  lip,  or  5 
yards  to  the  fence  (5796.)  Its  breadth 
is  set  off  with  the  garden  line  (.5604)  by 
the  first  workman,  whilst  his  two  assist- 
ants dig  and  shovel  out  the  surface  mould 
upon  the  side  of  the  drain  nearest  the 
fence,  with  the  common  spade  fig.  237  and 
pointed  shovel,  fig.  453. 

5810.  Whilst  the  mould  is  thus  thrown 
out,  the  carts  should  lay  down  the  tiles 
along  the  open  side  next  the  field  ;  or  on 
the  same  place  before  the  drain  is  begun 
to  be  cut,  after  the  line  of  its  direction  has 
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been  marked  oflf.  To  be  certain  that  the  re- 
quisite iminber  of  tiles  are  laid  down,  they 
should  be  placetl  end  to  end  along  the 
whole  line;  and  in  the  case  of  tile  and  sole, 
a  sole  should  be  placed  against  the  side 
of  everjfc  tile  nearest  the  drain  :  broken 
soles  will  do  well  enough.  These  preli- 
minary arrangements  should  be  carefully 
attended  to,  or  much  inconvenience  may 
be  occasioned  in  carrying  tiles  to  the 
pers!>n  who  lays  them.  The  ploug-hman 
who  carries  them  in  the  cart  should  be 
instructed  in  all  these  particulars,  else  some 
mistake  may  occur,  as  few  ploughmen 
long  reflect  on  the  consequences  of  what 
they  are  doing,  and  only  strive  to  have 
their  own  part  of  a  work  as  soon  off  their 
bands  as  possible.  If,  by  his  inadvertence, 
more  or  fewer  tiles  are  laid  down  than 
required,  part  of  the  time  of  a  yoking  of  a 
pair  of  horses  will  have  been  lost  in  laying 
them  down,  and  part  of  another  yoking 
afterwards  lost  in  leading  away  the  un- 
Bsed  ones  to  another  place ;  while  the  tiles, 
on  being  so  often  hifiidkd,  run  the  risk  of 
being  broken. 

5811.  Should  the  drain  be  very  wet, 
owing  to  a  great  fall  of  rain,  or  the  cut 
drawing  much  water  from  the  porosity  oi 
the  subsoil,  it  is  better  to  leave  off  the 
digging  at  this  stage  of  the  work,  and 
proceed  to  set  off  another  length  of  Hue 
at  the  top;  and  should  those  circumstances 
continue,  it  is  expedient  to  remove  the 
mould  from  the  whole  length  of  the  main 
drain  in  hand,  to  allow  the  water  time  to 
run  off.  and  the  ground  below  to  dry.  This 
precaution  is  more  necessary  in  digging 
narrow  than  deep  drains,  where  no  room 
can  be  found  for  planks  to  support  the 
falling  sides.  When  the  ground  becomes 
dry  and  firm,  the  digging  may  proceed  to 
the  bottom  at  once. 

5812.  Afterthe  mould hasbeen  removed, 
the  snbsoil  is  hiosened  bv  one  man,  eithtr 
with  the  foot-pick,  fig.  247,  or  the  hand- 
pick,  fig.  452.  acconling  as  the  ground  is 
stony  or  otherwise,  the  foot-pick  being 
best  adapteil  for  displacing  stones.  The 
pick-loosened  earth  is  removed  by  a  se- 
cond man  working  backwards,  with  the 
narrow  sp.ide,  fig.  496,  having  a  mouth  C 
inches  wide,  following  up  the  picker,  and 
putting  a^ide  tlie  earth  upon  the  formerly 
cast  out  mould.    The  principal  workman 


Fir.  496. 


follows  with  the  pointed  shovel,  fig.  453, 

shovelling  out  the  loose  earth  and  trim- 
ming the  sides  of  the 
drain.  It  may  happen 
that  the  subsoil  requires 
no  picking,  in  which 
case  thespa^le,  fig.  496, 
and  p<»inted  sir  vel  are 
used  at  once;  but  this 
rarely  is  the  case  with 
the  subsoils  of  Scot- 
land. It  will  more 
likely  require  another 
picking  in  the  lower 
spit,  when  the  first 
man  takes  either  the 
foot  or  hand  pick,  and 
loosens  the  earth  in 
preparation  for  the 
principal  man  throw- 
ing out  the  loosened 
THK  NARROW  DRAIN  soil  witli  the  sauie  nar- 
SPADK.  j^^    spaile.    fig.     4.96, 

with  which  he  trims  the  sides  of  the  drain, 

and  finishes  the  bottom  neatly. 

5813.  In  very  dry  weather  drains  are 
dug  with  great  labour,  and  prove  an  un- 
profitable speculation  to  the  contractors. 
In  that  state  of  ground,  it  would  l)e  better 


Fig.  497. 


for  the  drains  them- 
selves to  defer  cut- 
ting them  until  a 
shower  falls.  It  is 
right  to  cut  the  drain 
a  little  deef>er  at 
every  sudden  though 
small  rise,  and  a  littl'j 
shallower  where  « 
trifling  hollow  oc- 
curs, than  exactly  t>j 
follow  the  slight  un- 
dulations of  the  sur- 
face. 

5814.  Should  the 
drain  have  st<»od  for 
some  davs  new  cut, 
immediately  before 
the  man  proceeds  to 
lay  the  sole-tiles,  the 
wet  sludgy  matter  at 
the  bottom  should 
be  removed  with  the 
draw -earth  drain- 
scoop,  fig.  497 ;  and 
dry  earth  and  small  stones  with  a  narrow 
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draw-hoe,  fig.  498,  having  a  2-feet  helve, 
Fig.  498. 


suit  itself  in  the  drain  to  the  height  of  the 
others,  with  cross-heads  9  inches  long.  One 


Fig.  500. 


Fig.  499. 


THE  NARROW  DRAW-HOK  FOR  DRAINS. 

and  mouth,  3  inches  in  width :  costing  Is. 

5815.  For  convenience  and  clean  work, 
the  points  where  tlie  small  drains  are 
to  enter  the  main  drain  should  be  marked 
off,  that  when  the  cutting  proceeds 
the  ends  of  the  small  ones  may  be 
cut  at  the  same  time  to  the  depth  they 
are  intended  to  be.  The  main  drain 
should  be  6  inches  deeper  than  the  small 
ones,  if  the  fall  of  the  outlet  permit ;  if 
not,  the  6  inches  must  be  obtained  as  near 
as  possible  at  the  ends  of  the  small  drains, 
where  they  enter  the  main  drain. 

5816.  When  a  division  of  the  drain  has 
been  completely  cleared  out,  the  superin- 
tendent ascertains  that  the  dimensions  and 
fall  are  in  terms  of  the  contract,  before 
any  tiles  are  laid  on  the  bottom.  Instead 
of  taking  the  dimensions  with  a  tape-line 
or  foot-rule,  which  are  inconvenient  for  the 
purpose,  a  rod  of  the  form  of  fig.  499  will 

be  found  most  con- 
venient, most  certain, 
and  most  quickly  ap- 
plied. The  rod,  sub- 
divided into  feet  and 
inches,  is  put  down 
with  the  arms  extend- 
ing along  the  drain, 
to  ascertain  the  depth, 
and  then  turned  gently 
round  while  resting  on 
its  end  upon  the  bottom 
of  the  drain,  until 
the  points  of  the  arms 
touch  the  earth  on  both 
sides.  If  the  arms 
cannot  come  round 
square  to  the  sides,  the  drain  is  narrower 
than  was  intended,  which  can  do  no  harm; 
but  if  they  cannot  touch  both  sides,  it  is 
wider  than  necessary,  and  should  be 
objected  to,  though  it  cannot  be  remedied. 

5817.  The  uniform  fall  in  a  drain  in 
uniform  ground  is  best  ascertained  by 
means  of  three  levelling  staffs,  fig.  500,  two 
being  about  2  feet  in  length,  and  one  to 
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staff  is  held  per- 
pendicularly on  the 
ground  at  the  upper 
end  of  the  drain, 
and  another  simi- 
larly at  the  lower 
end ;  and  the  third, 
adjusted,  is 

gradually  moved 
from  one  end  of 
the  drain  to  the 
other,  the  superin- 
tendentplacing  him- 
self at  one  end  of 
the  drain,  and, 
bringing  his  eye  on 
a  line  with  the  up- 
per edges  of  the 
cross-heads  of  the 
two  extreme  staffs, 
THE  LEVELLING  STAFF,  obscrves  wliethei 
FOR  TESTING  THE  UNI-  tho  Upper  edge  of 
FORM  FALL  IN  DRAINS,  tho  third  staff  kceps 
in  the  line  of  the  other  two.  If  it  does, 
then  the  fall  of  the  bottom  of  the  drain 
is  uniform ;  but  where  it  sinks  below 
the  other  two,  the  bottom  has  been  too 
much  scooped  out,  and  should  be  filled 
up  with  earth;  and  where  it  rises  above 
them,  the  bottom  is  too  high,  and  must  be 
cut  down.  When  the  staffs  are  painted 
each  of  a  contrasting  colour,  such  as  white, 
red,  blue,  they  are  easily  distinguished  in 
use. 

5818.  The  fall  of  the  (/round  may 
be  ascertained,  by  the  workmen,  by  a 
simple  contrivance.  Where  the  bot- 
tom of  the  drain  is  cleared  out,  a  dam- 
ming of  3  to  4  inches  high  will  intercept 
and  collect  the  water  seeking  its  way  along 
the  bottom,  and  where  the  water  line  cuts 
the  ground  as  far  up  as  it  should  do,  the 
specified  fall  has  been  preserved.  A  suc- 
cession of  such  dammings  will  preserve 
the  fall  all  the  way  up  the  drain.  When 
the  drain  is  dry,  a  iew  hucketiiils  of  w ater 
thrown  in  will  detect  the  I'all  in  the  same 
manner.  It  is  only,  however,  on  ccmipa- 
ratively  level  ground  that  such  expedients 
for  ascertaining  the  fall  are  at  all  requisite 
to  be  used  by  the  workmen. 

5819.  In  Jilling  drains,  it  is  a  common 
practice  with  farmers  to  put  in  the  mate- 
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rials  as  the  digging  of  the  drain  progresses, 
which  I  consider  an  ohjectionable  proceed- 
ing. I  tliink  the  whole  length  of  the 
drain  in  hand  should  be  cleared  out  to  the 
epecifie<l  dimensions  before  the  filling  com- 
mences ;  because  the  work  should  be  in- 
spected in  the  first  place,  in  accordance 
with  the  specifications,  and  inspection  im- 
plies measurement  of  the  contents  in  depth 
and  breadth,  and  ascertainment  of  the  fall 
of  the  bottom — whether  it  be  uniform 
throughout,  wliere  the  slope  of  the  ground 
is  so — or  sufticient,  where  the  general  fall 
of  the  ground  is  small — or  preserved  in  all 
places,  wliere  the  ground  happens  to  be  not 
uniform.  These  are  not  trifling  considera- 
tions, but  essential;  inasmuch  as  the  efli- 
ciency  of  a  drain  as  a  conductor  of  water 
entirely  depends  upon  them.  An  unan- 
swerable reason  for  filling  drains  from  the 
upper  to  the  lower  end,  in  flat  ground,  is 
the  ease  of  clearing  the  bottom  down  the 
natural  declivity  of  the  ground  ;  and  on 
doing  so,  it  is  at  once  seen  whether  the 
fall  has  been  preserved.  In  very  deep 
drains,  I  was  once  of  opinion  that  they 
should  in  all  cases  be  filled  as  cut;  but 
subsequent  observation  has  convinced  me 
that  it  is  hotter  to  risk  a  little  of  the  sides 
falling  in  than  to  lose  the  fall  on  level 
ground.  On  acclivities,  drains  may  be 
filled  in  from  either  end  with  impunity  ; 
but  still  cut  entirely  out  before  being  filled. 

5820.  The  drain  is  now  ready  for  the 
reception  of  tiie  tiles.  The  person  in- 
trusted with  the  laying  the  tiles  in  the 
drains  should  be  accustomed  to  the  work, 
and  otherwise  a  good  workman,  possessing 
judgment  and  common  sense.  If  he  is  not 
the  superintendent  or  a  hired  servant,  he 
should  be  paid  day's  wages,  that  he  may 
have  no  temptation  to  execute  the  work  in 
a  slovenly  manner;  and  to  enable  him  to 
do  it  well,  let  him  take  even  more  time  at 
first  than  is  deemed  necessary.  According 
to  the  circumstances  of  the  case,  it  will 
soon  be  ascertained  how  much  work  of  this 
kind  a  man  ought  to  do  in  a  day.  This 
person  should  remain  much  at  the  bottom 
of  the  drains ;  and  not  having  too  many 
particulars  to  attend  to,  he  is  enabled,  with 
an  assistant  to  hand  him  the  materials 
from  the  ground,  to  do  the  work  with 
greater  precision  and  expedition  ;  and  the 
best  assistant  he  can  have  is  a  field- worker. 
A  woman   not  only  receives  less   wages 


than    a   man,   but  is    most   dexterous  in 
handing  light  materials,  such  as  tiles. 

5N21.  The  sole  should  be  firmly  laid  and 
imbedded  a  little  in  the  earth.  Should  it 
ride  upon  any  point,  such  as  a  small  stone 
or  hard  lump  of  earth,  the  obstacle  sliouldbe 
I'emoved  with  a  mason's  narrow  trowel,  fig. 
Fig.  501. 
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501,  7  inches  long  in  the  blade  a,  5  inches 
in  the  handle  c,  and  the  crank  at  i  1  |-incli ; 
— averyconvenientinstrumentfor  this  pur- 
pose. In  cast-steel  it  costs  2s. ;  in  com- 
mon steel.  Is.  3d.  After  laying  3  soles  iu 
length,  he  examines  if  they  are  straight  in 
the  face,  and  neither  rise  nor  fall  more 
than  the  fall  of  the  drain.  As  a  safe  guide, 
in  cases  where  the  fall  is  not  decidedly 
cognisable  by  the  sight,  a  mason's  plumb- 
level,  such  as  fig.  502,  is  a  convenient 
Fig.  502. 


THE    drainer's    FLUMB  LEVEL. 

instrument.  A  mark  at  which  the  plummet 
line  (if  will  subtend  an  angle  with  the 
plumb-line  de  equal  to  the  angle  of  the 
fall  of  the  drain,  should  be  made  at  the 
top  of  the  o[>ening  e,  which  may  be  sup- 
posed to  be  where  the  plummet/ at  piesent 
hangs;  by  which  arrangement  it  is  demon- 
strable that  the  angle  thus  set  ott"  at 
e  d  f  must  always  be  ecjual  to  the  angle 
ha  c,  which  is  the  angle  of  the  inclination 
of  the  fall. 

5822.  After  3  soles  are  thus  placed,  2 
tiles  are  set  upon  them,  as  represented  in 
fig.  oU.3 — that  is,  the  tiles  a  and  h  are  so 
placed  as  that  their  joinings  shall  meet  on 
the  intermediate  spaces  Oettceen  those  of 
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the  soles  ccc ;  and  this  is  done  for  the 
obvious  reason  that,  should  any  commo- 

Fig.  503. 


DRAIN-TILES  PROPERLY  8KT  UPON  TILE-SOLKS. 

tion  disturb  one  of  the  soles,  neither  of  the 
tiles,  partially  standing  upon  it,  shall  be 
disturbed.  The  man  who  places  ti)e  tiles 
takes  care  'iiot  to  displace  them  in  the  least 
after  tliey  are  set ;  and,  to  secure  tliem  in 
their  relative  places,  he  puts  earth  firmly 
between  them  and  the  sides  of  the  drain 
as  high  as  t)je  top  of  the  tiles,  the  earth 
being  obtained  from  the  subsoil  thrown 
out.  In  ordinary  cases  of  water  in  a 
main  drain,  a  tile  of  4  inches  w^de  and 
5  inches  high  inside  is  a  good  size;  and 
from  this  size  they  vary  to  5f  inches  in 
width  to  6g  inches  in  height.  Although 
the  size  of  the  tile  varies,  the  width  of  the 
main-drain  sole  is  alv/ays  the  same — that 
is,  10  inches.  Takirsg  the  useful  tile  of  4 
inches  in  width  and  5  inches  in  height,  its 
thickness  being  |  inch,  there  will  be  a 
space  left  on  each  side  of  2j  inches,  which 
is  too  much.  The  width  of  the  drain  is 
thus  regulated  by  the  breadth  of  the  sole, 
which  in  some  cases  is  too  wide. 

.5823.  It  is  the  practice  of  some  drainers 
to  put  a  half-sole  under  every  joining  of 
two  tiles,  leaving  the  intermediate  space 
of  the  bott(mi  without  a  sole,  imagining 
that  the  half-sules  give  sufficient  steadiness 
to  tiles  on  what  they  call  hard  clay,  whilst 
it  saves  half  the  number  of  soles.  The 
clay,  w  hen  in  contact  w  ith  water,  too  soon 
becomes  soft  to  enable  the  drainer  to 
adopt  this  questionable  practice  ;  and 
as  to  the  eflPect  of  half -soles,  I  conceive 
that  water  would  act  more  partially  on 
clay  under  them,  and  cause  greater  inequa- 
lities and  displacement  of  tiles,  than  if  no 
soles  were  used  at  all. 

5824.  The  joining  of  tiles  where  drains 
meet  deserves  attention.  The  usual  prac- 
tice is  to  break  a  piece  off  the  corner  of 
1  or  2  main-drain  tiles,  where  those  of  the 
small  drains  connect  with  them.  Another 
plan  is  to  set  2  main-drain  tiles  so  far 
asunder  as  that  the  inside  width  of  the 
small  ones  shall  just  occupy  the  space; 


and  if  the  opening  on  the  opposite  side  is 
not  occupied  by  small  tiles,  it  is  covered 
up  with  pieces  of  broken  tiles  or  stones. 
A  better  plan  than  either  is  to  place  the 
end  of  the  small  tile  upon  the  top  of  the 
main,  when  the  water  will  find  its  way 
into  the  latter;  and  this  plan  implies  that 
the  main  is  on  a  lower  level  than  the  small 
drain. 
* 
582.5.  Main-tiles  are  sometimes  made 
with  an  opening  in  one  side  for  the  recep- 
tion of  the  end  of  the  small  tile  ;  and  to  an- 
swer this  purpose  in  particular  situations, 
where  the  small  tiles  cannot  conveniently 
conjoin  with  the  larger  main  tiles,  half  and 
quarter  lengths  of  main  and  small  tiles  are 
made,  which  form  a  good  junction  with 
one  another.      Fig.   504   represents    this 

Fig.  504. 
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mode  of  joining  a  small  with  a  main  tile ; 
but  the  small  tile  b  is  not  actually  inserted 
into  the  opening  a  of  the  main  tile,  the 
better  to  show  the  relative  sizes  and  posi- 
tions of  both  tiles. 

5826.  Preparations  for  the  junction  of 
the  main  drain  with  the  small  drain  tiles 
should  be  made  during  the  laying  of  the 
main  drain  ones  ;  for  if  the  main  tiles  are 
disturbed  when  the  small  ones  are  being 
laid,  they  will  be  displaced,  and  check  the 
current  of  water  wdiich  is  to  run  in  them. 
Whichever  plan  is  adopted  for  letting  in 
the  small  tiles,  the  tile-layer  should  be 
provided  with  a  6-feet  rod,  marked  off  in 
feet  and  inches,  to  measure  the  distances 
exactly  between  the  small  drains  which  had 
been  marked  off  (5815.)  When  the  plan 
of  laying  the  small  tiles  upon  the  top  of 
the  main  ones  is  adopted,  no  preparation  for 
the  small  tiles  is  required  while  laying  the 
main  ones,  which  is  one  of  its  advantages. 

5827.  The  mouth  of  the  main  drain  at 
its   outlet,   whether  in  a  ditch  or  river 
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fibould  be  protected  with  masonry,  and 
drv  ma<onry  will  do.  The  last  sole,  which 
should  he  of  stone,  shouhi  project  as  far 
bevond  the  mouth  as  to  throw  the  water 
either  directly  upon  the  bottom,  or  upon 
masonry  built  up  the  side  of  the  ditch. 
The  masonry  should  be  founded  below 
the  bottom  of  the  ditch,  and  built  perpen- 
dicularly in  the  back,  with  its  face  having 
the  slo{)e  of  the  ditch  The  sloping  face 
uiay  be  ma^le  straight,  to  allow  the  water 
to  slip  quietly  into  the  ditch,  or  like  the 
steps  of  a  stair,  over  which  it  will  descend 
with  broken  force.  It  is  proper  to  have 
an  iron  grating  on  the  end  of  the  outlet, 
to  prevent  vermin  creeping  up  the  drain  : 
not  tliat  they  can  injure  tiles  while  alive, 
but  in  creeping  far  up,  and  on  dying,  their 
bodies  for  a  time  may  cause  a  stagnation 
of  the  water  iu  the  drain  above  them. 

5828.  If  the  ground  fall  uniformly  to- 
wards the  main  drain  over  the  whole 
field,  the  small  drains  should  be  proceeded 
with  immediately  after  the  main  drain  is 
finished ;  but  should  hollows  occur  in  the 
field,  a  sub-main  drain  should  be  made 
along  the  lowest  part  of  each,  to  receive 
the  drainage  of  the  ground  around  it,  and 
transmit  it  to  the  main  drain.  The  size 
of  sub-main  drains  is  determined  by  the 
extent  of  drainage  they  have  to  effect; 
and  should  any  one  have  as  much  to  do 
as  the  main,  it  should  have  the  same  capa- 
city. 

5829.  Sub-main  drains  are  made  in  all 
respects  in  the  same  manner  as  main 
drains ;  but  the  peculiarity  may  attend 
them  (if  having  to  receive  small  drains  on 
both  sides,  when  there  will  be  double  the 
number  of  joinings.  To  avoid  accumula- 
tion of  sediment,  the  small  drains  should 
not  enter  the  sub-main  directly  opposite  to 
each  other,  but  alternately ;  nor  should 
they  enter  at  right  angles,  but  acutely  with 
the  flow  of  water. 

5830.  A  sub-main  drain  should  be  as 
much  below  the  level  of  the  small  drains 
as  is  the  main  itself  when  it  receives  the 
small  drains  directly ;  aud  tiie  main  should 
be  as  much  below  the  level  of  the  sub- 
main  as  the  latter  is  below  the  small  ones. 
The  simple  way  of  efiectin,'  the  latter 
purpose  is,  to  make  the  main  deeper  after 
the  sub-main  has  joined  it. 


5831.  The  small  drains  may  now  be 
proceeded  with.  In  a  field  having  a  uni- 
form surface,  there  is  no  difficulty  in  bring- 
ing the  drains  directly  down  the  inclined 
ground  into  the  main  drain.  Where  hol- 
lows occur,  the  drainage  belonging  to  each 
should  be  distinctly  marked  off  from  the 
rest,  that  no  interference  may  arise  in  the 
execution  of  the  work;  and  the  markings 
should  be  traced  along  the  tcater-shed  of 
the  ground — the  line  from  which  the  water 
will  descend  to  the  sub-main.  The  mark- 
ings may  be  made  with  pins. 

5832.  Fig.  505  shows  the  parallelism 
of  the  common  drains  along  a  field,  where 

Fig.  505. 


PARALLEL  DRAINS  IN   TUK   SAMB  PLANE  OP  INCLI- 
NATION OF  THE   GROUND. 

a  a  a  a  are  the  four  fences  of  it ;  b  h  and 
d  d  i\\Q  headridges;  d  d  the  main  drain 
along  the  siile  of  the  lower  headridge; 
#  its  outlet  at  the  lowest  point;  and  c  cc 
the  common  drains. 

5833.  When  the  field  has  an  undulated 
surface,  the  same  principle  of  parallelism 
is  differently  arranged.  A  sub-main  drain 
is  carried  up  the  hoUowest  part,  and  the 
small  ones  are  brought  to  it  in  parallels 
down  the  inclinations.     So  favourable  an 
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arrangement  for  the  speedy  riddance  of 
water  is  not  enough  attended  to.  Thus 
the  common  practice  is  to  run  all  the  small 
drains,  b  c  d  e  b,  6g.  506,  parallel  to  one 
Fig.  506. 


\ 


I 


BRAINS  IMPROPERLY  MADE  PARALLEL  Ilv  HESPEC- 
TIVE  OF  THE  INCLINATION  OF  THE   GROUND. 

another,  through  the  length  of  a  field,  even 
along  hollows,  such  as  are  represented  by 
the  curved  line  b  a  b,  so  that  the  parallel 
drains  c  to  e,  on  both  sides  of  the  hollow 
da, urenin  along  their  declivitous  faces,  in 
a  horizontal  instead  of  a  vertical  direction. 
The  probable  effect  of  giving  such  a  direc- 
to  the  drains  is  to  miss  the  drainage  of 
both  sides ;  for  where  any  vein  of  sand 
dips  out  at  the  surface  of  the  declivi- 
tous ground,  the  drain  may  run  parallel 
with  and  just  below  it  and  miss  it,  instead 
of  dividing  it  along  the  dip,  as  it  should 
■do  ;  and  though  it  were  not  entirely  missed, 
but  bisected  along  its  length,  and  across 
the  dip,  the  sand  would  then  be  brought 
down  from  theupperpart  of  the  ground  into 
the  drain,  enter  the  duct  in  quantity,  and 
render  it  inoperative.  Such  hollow  ground 
should  have  the  drains  placed  as  in  fig. 
Fig.  507. 


DRAINS  MADE  PARALLEL  IN  ACCORDANCE  WITH 
THE  INCLINATION  OF  THE  GROUND. 

507,  a  6  a,  to  run  right  up  and  down  the 
declivitousfacesfromc  toa,  towards  the  sub- 
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main  drain  which  should  occuj)y  the  line 
b  c.  This  circumstantial  plan  is  just  as 
easily  executed  as  the  other  indiscrimi- 
nate one  of  treating  all  forms  of  ground  in 
a  field  alike. 

5834.  In  commencing  the  small  drains 
from  the  fence  at  the  lowest  side  of  the 
field,  they  may  be  set  off  from  each  other 
at  the  distances  determined  on  from  the 
nature  of  the  subsoil,  as  ascertained  by  the 
exploratory  drains,  (5793;)  and  should 
it  be  determined  to  have  a  drain  in  every 
ridge,  it  is  not  necessary  to  make  the 
drain  in  the  open  furrow  ;  it  may  be  made 
in  any  part  of  the  ridge. 

5835.  Small    drains    are    made    much 

Fisr.  509.  narrower  than 
mains,  to  save 
the  expense  of 
digging  out  an 
unnecessary 
quantity  of 
earth.  To  ef- 
fect this,  the 
narrowest 
spade,  fig.  508, 
is  an  appro- 
priate instru- 
ment. It  is 
only  4  inches 
wide  at  the 
mouth,  and  is 
provided  with 
a  stud  in  front 
to  press  the 
heel  upon  when 
the  workman 
pusiies  the 
blade  into  the 
subsoil.  It 

serves  to  t!irow 
out  some  of 
the  earth  that 
had  been  loos- 
ened by  the 
THE  PUSHING  last  picking, 
DRAiN.scoop.  and  to  trim  the 
sides  of  the  drain.  But  the  loose  earth 
at  the  bottom  of  a  drain  is  best  removed 
with  a  scoop.  When  the  earth  is  dry, 
a  pushing-scoop,  fig.  509,  will  answer 
best ;  but  when  wet  and  sludgy,  tiie  draw- 
earth  drain-scoop,  fig.  497,  is  the  best. 
The  scoop  finishes  the  bottom  of  a  drain 
neatly. 


THE  NARROW 

EST  DRAIN 

SPADE. 
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5836.  Small  drains  are  cast  out,  gauged, 
(5816)  and  examined  for  tlie  fall,  (5817) 
before  being  filled  up,  and  the  filling  ma- 
terials should  be  laid  down  in  the  same 
order  as  in  the  case  of  mains,  (5S10.) 

5837.  The  tiles  for  small  drains  are 
smaller  than  for  mains  and  sub-mains, 
being  from  2^  to  3  inches  wide,  and  froin 
3  to  4  inches  high,  inside  measure,  the 
latter  being  considered  a  large  tile.  A 
substantial  tile  will  last  much  longer  than 
a  slight  one,  and  the  probability  is,  that 
the  larger  is  the  more  substantial;  but  this 
niav  not  be  the  case,  so  it  is  proper  to 
examine  thein  before  purchase.  Durabi- 
lity is  of  more  importance  than  cheapness, 
fcsoles  are  also  required  for  small  drains; 
for  give  no  credence  to  the  absurd  assump- 
tion, that  clay  will  retain  its  hardness  at 
the  bottom  of  a  drain,  because  it  happened 
t(j  be  so  when  first  laid  open  by  the  spade. 
Soles  for  small  drains  are  of  different 
breadths,  being  5  inches  at  some  places, 
and  7  inches  at  others  :  the  former,  5 
inches,  I  should  conceive  rather  narrow 
for  most  purposes;  for  take  even  the  nar- 
rowest tiles  made,  2|  inches  inside — these 
are  moulded  at  5-8ths  inch  thick — and, 
allowing  them  to  shrink  l-8th  in  the  kiln, 
the  thickness  of  both  sides  will  be  1  inch. 
The  extreme  breadth  of  the  tile  being  thus 
3^  inches,  leaves  only  \^  inch  to  divide 
between  both  sides  of  the  tiles  on  a  5-inch 
sole.  But  as  most  soles  for  small  drains  are 
made  of  the  same  breadth,  take  a  3- mch  tile, 
and  it  will  be  found,  by  the  same  mode  of 
calculation,  that  only  half-inch  on  each  side 
of  a  5-inch  sole  will  be  left,  which  is  little 
enough  space  to  afford  perfect  steadiness 
to  the  tile;  and  less  than  this  should  not 

be  trusted.      In  all 


Fig.  510. 


THB  SMALL  TILE  AND 
SOLE-DRAIN. 


other  respects,  the 
laying  of  the  sole 
and  tile  in  the  small 
drains  is  conducted 
in  precisely  the 
same  manner  as 
in  the  mains  and 
sub-mains,  (5821.) 

5838.  A  finished 
drain  with  tile 
and  sole  is  repre- 
sented by  fig.  510. 


a  small  drain  shonld  connect  the  tops  of 
the  others  at  the  upper  end  of  the  field,  ua 
b  b,  fig.  505,  does  the  drains  c  cc  ;  its  ob- 
ject being  to  dry  the  upper  head-ridge, 
and  protect  the  upper  ends  of  the  ridges 
from  any  oi. zings  of  water  that  may  come 
from  the  ditch  or  rising  ground  beyond  the 
field.  If  the  ditch  convey  uo  water,  and 
there  are  no  hedges  or  hedge-row  trees, 
this  connecting  drain  may  be  made  in  the 
ditch  itself,  as  in  a,  and  the  ends  of  the 
small  drains  c  brought  across  the  head- 
ridge  b  a  into  a;  but  should  water,  or 
hedge,  or  trees  be  connected  with  the 
ditch,  the  drain  should  be  kept  on  the  head- 
ridge,  not  nearer  than  three  yards  from  ila 
lip,  and  be  of  the  same  dep^h  as,  thougU 
not  deeper  than,  the  small  drains. 

5840.  When  drains  are  made  in  verjr 
long  ridges,  much  exceeding  200  yards,  it 
is  recommended  to  have  a  sub-main  draia 
in  an  oblique  direction  across  them,  as 
represented  by  ec,  fig.  505.  It  should  be 
cut  the  same  depth  as  the  drains  above  it, 
and  those  below  it  should  be  disjoined  by 
a  narrow  strip  of  ground ;  but  a  better 
plan  is  to  make  the  sub-main  ee,7  inches 
deeper  than  the  drains,  and  intercept  the 
water  by  it  from  the  drains,  which  should 
be  continued  over  it.  Where  the  sub- 
main  e  e  falls  into  the  small  drain  bd^  at 
the  side  of  the  field  at  e.  the  portion  of  the 
latter  below  eto  s  should  be  converted  into 
a  sub-main,  and  made  accordingly. 

5841.  I  believe  that  a  more  substan- 
tial drain  cannot  be  made  than  w  ith  tile 
and  sole,  the  overlapping  of  the  tile  over 
the  sole  giving  them  a  stability  which 
no  other  arrangement  of  tiles  is  capable 
of  affording.  They  were  much  used 
when  the  tiles  were  first  introduced,  but 
their  high  price  rendered  draining  with 
them  an  expensive  process.  In  later 
years  the  pipe-tile  has  superseded  the  use 
of  the  tile  and  sole,  wherever  the  clay  fit 
for  their  manufacture  can  be  found,  not 
only  on  account  of  their  comparative 
cheapness,  but  of  their  quick  and  easy 
handling  in  the  manufacture  and  use.  Its 
simplest  form  is  the  cylindrical,  fig.  511, 

Fig.  511. 


5839.  In  all  cases  of  thorough-draining, 
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15  inches  in  length,  2  inches  diameter  in 
the  bore,  and  ftl)s  inch  thick.  To  reduce 
its  cost  to  the  lowest  degree,  it  is  made 
in  many  parts  of  England  only  12  inclies 
in  length,  I  inch  in  the  bore,  and  with  a 
corresponding  thinness.  Agood  objection 
to  such  pipes  is  in  the  attempt  to  attain 
a  refinement  in  economy  by  using  them 
of  so  diminutive  a  size,  that  they  miglit 
be  choked  up  with  the  smallest  quantity 
of  matter,  when  all  the  water  they  can 
convey  must  flow  with  but  little  force. 
The  cylindrical  form  is  practically  objec- 
tionable too,  on  account  of  the  ditficulty 
of  placing  it  in  continuation  in  a  firm 
position  upon  the  flat  surface  of  the  bottom 
of  the  drain,  to  which  it  is  scarcely  pos- 
sible to  give  a  rounded  form  with  the  tools 
in  use.  Of  what  intrinsic  value,  then,  is 
the  cylindrical  form?  It  is  evident  that, 
were  the  slightest  depression  to  take  place 
at  either  end  of  a  pipe,  or  were  the  end 
of  one  pipe  to  be  placed  a  little  aside 
from  that  of  its  neighbour,  the  continuity 
of  the  passage  for  water  would  be  broken. 
Small  pipes  are  recommended  to  be  laid 
in  continuity,  by  means  of  a  rod  of  iron 
which  goes  into  the  pipe  as  far  as  a 
shoulder  permits  it;  and  its  helve,  being 
at  right  angles,  enables  the  workman  to 
lay  the  pipe  in  the  drain,  while  standing 
on  the  ground,  and  retain  it  in  its  place 
by  the  pressure  of  the  shoulder  until  some 
of  the  subsoil  earth  is  thrown  upon  it  by 
another  person,  after  which  the  instrument 
is  withdrawn.  This  seems  a  trifling  and 
uncertain  way  of  performing  so  important 
a  work  in  draining  as  the  laying  of  the 
tiles.  Inch  pipe-tiles  are  very  properly 
not  in  so  much  favour  as  they  used  to  be. 

5842.  Various  devices  have  been  con- 
trived tokeepcylindrical  pipes  in  continua- 
tion in  a  drain,  without  the  trouble  implied 
in  the  above  method  ;  and  amongst  others 
is  the  placing  a  short  collar  to  act  as  a 
coupling-box  to  connect  the  ends  of  the 
pipes,  as  is  shown  in  fig.  512,  into  which 
Fig.  512. 


as  much  trouble  in  making  and  handling 
as  a  pipe  itself,  and  must  be  nearly  as 
costly ;  and  unless  the  collars  are  sunk  into 
the  ground,  to  allow  the  entire  length  of 
the  pipes  to  rest  with  an  equal  bearing 
upon  the  bottom  of  tiie  drain,  the  pipes 
may  be  fractured  between  the  collars  by 
the  weight  of  the  earth  above  tliem,  or 
other  casualty.  A  better  plan  is  to  con- 
nect the  pipes  by  converting  their  ends  into 
lobes,  as  represented  in  fig.  513,  in  wdiicb 

Fig.  513. 


CYLINDRICAL  PIPE-TILES  CONNKCTED  BY  LOBES. 

the  waved  line  shows  the  method  of 
junction.  A  machine  for  cutting  these 
lobes  was  invented  by  the  late  Mr  Smith 
of  Deanston,  but  it  has  not  yet  come 
into  use.  Mr  James  Wallace,  Turriff 
tile-works,  exhibited  at  the  show  of  the 
Highland  and  Agricultural  Society,  at 
Glasgow,  in  August  1850,  a  clever  little 
hand-machine  for  cutting  the  ends  of  the 
pipe  into  two  or  three  lobes  adapted  to 
each  other,  and  which  is  a  simplifica- 
tion of  Mr  Smith's  machine.  The 
cutting  by  Mr  Wallace's  instrument  is 
a  second  process,  after  moulding,  when 
the  pipes  are  partially  dry  ;  and  although 
it  thus  increases  the  expense  of  the 
manufacture,  thq  advantage  of  the  lobed 
mode  of  joining  pipes  is  so  superior  to 
that  of  collars,  as  to  preponderate  con- 
siderably in  favour  of  Mr  Wallace's  inven- 
tion. The  increased  expense,  however,  is 
an  insuperable  objection  to  using  such  a 
contrivance  at  all ;  and  no  necessity  exists 
for  it,  since  pipes  of  other  forms  than  the 
cylindrical  can  be  formed  well  and  cheap, 
to  stand  firmly  enough  in  a  drain. 

5843.  A   very  common    form    of  pipe 
made  is  that  of  the  horse-shoe,  fig.  514,  in 
Fig,  514. 


CYLINDRICAL  PIPE-TILES  CONNECTED  BY  A  COLLAR. 

collar  the  water  is  allowed  to  pass  through 
holes  perforated  in  it.  The  device  doubt- 
less answers  the  purpose,  but  a  collar  gives 

VOL.  II. 


HORSE-SHOE    FIFE-TILE. 

which  the  sole  occupies  the  space  between 
the  heels,  which  is  the  narrowest  part  of 
the  shoe,  and  the  upper  part  is  rounded  off 
capaciously  in  the  form  of  the  crust  of  the 
hoof.     The  sole  is  flat  enough  for  the  pipe 

2r 
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to  stand  firmly  upon  the  ground.  There 
is  no  obvious  objection  to  this  form,  nor  to 
the  cylindrical  with  a  flat  sole. 

5844.  But  the  most  perfect  form  of  the 
orifice  for  a  pipe-tile  is,  in  my  opinion,  the 
egg-shaped,  the  sharp  end  of  the  egg 
making  a  round  and  narrow  channel  for 
the  water  to  run  upon  with  force,  and 
carry  any  sediment  before  it ;  while  the 
blunt  end  provides  a  larger  space  for  the 
water  when  it  may  rise  to  the  top  after 
heavy  rains.  Fig.  515  represents  the 
Fig.  515. 


EGG-SHAPKD  PIPE-TILE. 

egg-shaped  pipe-tile,  having  a  flat  bottom 
to  stand  upon.  Beyond  this  form,  I  con- 
ceive little  improvement  can  be  eflected  iu 
the  pipe-tile. 

5845.  A  small  drain  with  an  egg-shaped 
tile  is  repre- 
sented by  fig. 
516. 


Pig.  516. 


.0846.  Main- 
drain  pipe-tiles 
are  3'  inches 
in  width,  and  5 
inches  high  in 
the  bore.  Small- 
drain  pipe-tiles 
are  2^  inclies 
high,  and  1| 
inch  at  the  wid- 
est part  of  the 
egg-shaj)e  in  the 

EGG-SHAPED  PIPE-TILE  DRAIN.  boPC.        Both  aPO 

of  the  most  convenient  length  at  15 
inches.  The  machine-made  ones  are 
better  formed,  more  firm  and  solid,  and 
consequently  heavier  than  hand-made 
ones.  A  pipe-tile  small  drain,  such  as  in 
fig.  515,  weighs  4  lb.,  so  that  560  ju-t 
weigh  one  ton.  Soles  and  tiles  may  be 
used  in  the  main-drains,  while  pipes  might 
occupy  the  common  drains. 

5847.  An  objection  at  once  occurs  to 
the  mind  to  pipe-tiles,  that  they  cannot 
permit  the  water  to  enter  them  so  freely 
as  sole  and  tile.  The  experiments  of  Mr 
Parkes,  and  my  own  calculations — both  to 


be  stated  hereafter — clearly  show  that  the 
inch-bore  pipe  is  quite  sufficient  to  carry 
away  all  the  water  that  can  enter  the  soil 
after  the  heaviest  rain  that  ever  fell  in  this 
country.  The  experiments  of  Mr  Tweed, 
near  Woolwich,  prove  besides  that  water 
easily  permeates  through  the  substance  of 
pipe-tiles.  Every  one  knows  that  clay 
dishes  would  not  retain  liquids  unless  they 
are  glazed.  It  is  easier  to  explain  why 
water  gets  into  clay-pipes,  than  to  devise 
means  to  keep  it  out. 

5848.  The  next  procedure  is  theJilUng 
up  of  the  drains  with  the  earth  that  wot 
thrown  out  of  them,  and  this  is  returned 
either  with  the  spade  or  the  plough,  or 
with  both.  Where  the  earth  has  been 
thrown  out  on  both  sides  of  the  drain, a  large 
furrow  slice  from  each  side  will  plough 
in  a  considerable  quantity  of  earth  ;  but, 
as  the  earth  is  generally  thrown  upon  only 
one  side,  and  the  plough  can  then  only 
make  it  move  towards  the  drain  while 
going  in  one  direction,  a  more  expeditious 
mode  of  levelling  tbe  ground — which,  in 
the  amount  of  labour  of  returning  the  earth 
into  all  the  small  drains  of  a  field,  must 
be  consiilerable — is  to  cleave  down  (767) 
the  mound  of  earth  in  the  first  place,  and 
then  take  in  an  equal  breadth  of  land  on 
both  sides  of  the  drain,  and  gather  it  up 
twice  or  thrice  towards  it,  which  then  con- 
stitutes a  prepared  feering :  after  which 
the  harrows  make  the  ground  sufficiently 
level.  This  laborious  plan,  however,  is 
only  requisite  when  much  earth  has  been 
thrown  out  at  a  distance  from  deep  drains; 
but  in  ordinary  thorough-draining,  the 
plough  accomplishes  the  work  with  much 
less  trouble  ;  the  first  two  furrows  loosen 
the  earth  along  each  side  of  the  mouth  of 
the  drain  and  cause  it  to  fall  into  it,  but  in 
doing  this  the  horses  are  apt  to  slip  a  hind 
foot  into  the  drain,  and  overstrain  them- 
selves ;  and  such  an  accident,  trifling  as  it 
may  seem,  may  be  attended  with  serious 
injury  to  the  animal.  The  safest  mode  in 
in  ail  cases  for  the  drain  and  the  hor.-es,  is 
to  put  the  first  portion  of  the  earth  into 
the  drain  with  the  spade  :  and  this  condi- 
tion should  always  be  made  in  the  agree- 
ment with  the  contractor. 

5849.  Xo  implement  has  yet  been  in- 
vented to  turn  the  earth  into  drains.  One 
should  think  that  a  long  mould-board,  3^ 
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to  4  feet  in  length  to  any  common  plough, 
would  effect  the  object.  In  working  such 
ploughs  it  is  necessary  to  give  tLeir  sole  a 
eliglit  hold  of  tlie  firm  surface,  to  resist  the 
oblique  pressure  on  the  niouldboard  by  the 
eartli  whichis  being  removed  into  tliedrain. 
Advantage  is  to  be  gained  also  bygiving  the 
yoke  an  attachment  to  the  long  mould- 
board  as  well  as  to  the  beam  of  the  plough. 

5850.  It  is  an  established  principle, 
that  all  drains  should  rather  receive  the 
water  from  below^  than  on  purpose  from 
above  through  the  soil.  Were  drains 
entirely  filled  with  loose  mould,  or  other 
loose  materials,  it  is  evident  that  the  rain, 
in  descending  directly  through  them, 
^'ould  arrive  at  the  bottom  loaded  with  as 
many  impurities  of  the  soil  as  it  could 
carry  along  with  it  in  its  downward  course ; 
s*nd  as  it  is  a  primary  object  with  drainers 
to  prevent  impurities  getting  into  the 
ducts,  where  in  time  they  might  accumulate, 
the  only  way  to  prevent  such  a  mischance 
is  to  return  the  clayey  subsoil  into  the 
drain,  where  it  will  again  soon  consolidate, 
and  retard  the  direct  gravity  of  the  rain  ; 
as  has  been  found  when  mud  deposited 
among  the  stones  of  a  drain  has  proved  as 
impervious  to  water,  and  formed  as  favour- 
able a  soil  for  the  growth  of  sub-aquatic 
plants,  as  a  naturally  impervious  subsoil. 
A  disposition,  however,  has  been  exhibited 
by  some  drainers  to  carry  the  prevention  of 
water  through  the  returned  earth  to  the  duct 
rather  too  far,  by  surrounding  even  pipe- 
tiles  with  the  strongest  clay  afforded  by 
the  drain,  in  a  puddled  state,  and  tramp- 
ing it  in.  Could  this  puddled  clay  be 
constantly  kept  in  a  moist  state,  it  would 
resist  the  passage  of  the  water,  and  pre- 
vent it  entering  the  pipes  at  all ;  and  I 
can  conceive  a  pipe-tile  so  luted  with  wet 
clay  as  to  be  as  hermetically  sealed  by  it 
as  the  porous  nature  of  the  tile  will  admit. 
But  it  is  not  possible  to  retain  the  clay 
always  in  a  moist  state,  as  the  portion 
immediately  above  tlie  pipe  will  be  drained 
by  it,  become  cracked,  and  the  cracks  will 
permit  the  water  to  enter  the  tile  from 
above.  It  being  thus  impossible  to  pre- 
vent water  entering  a  tile  at  the  bottom  of 
a  drain,  it  seems  to  be  a  matter  of  indif- 
ference in  what  state  and  with  what  sort 
of  earth  the  drain  should  be  filled.  Fine 
Band,  however,  is  a  very  unfit  substance 
to  cover  tiles  with,  for  it  will  certainly 


insinuate  itself  into  every  crevice  through 
which  water  passes.  The  tiles  in  some 
drains  in  Dalmeny  Park,  belonging  to  the 
Earl  of  Rosebery,  were  covered  with  sea- 
sand  and  gravel ;  and  the  sand  soon  choked 
up  the  tiles  and  had  to  be  removed,  and 
the  tiles  re-laid  in  diflerent  materials. 
Perhaps  it  would  be  better  to  keep  the 
soluble  portion  of  the  soil  as  far  from  the 
ducts  of  a  drain  as  possible,  and  while  thus 
rejecting  the  upper  mould  for  a  commence- 
ment to  the  filling,  the  subsoil  might  be 
returned  into  the  drain  in  any  order  or 
state  it  may  happen  to  be.  The  earth 
should  not  be  returned  into  the  drains  too 
soon,  but  time  allowed  to  the  subsoil  to 
crack  above  the  tiles,  which  it  will  soon 
do  in  dry  weather,  and  they  will  operate 
the  sooner  as  a  drain  after  the  earth  has 
been  filled  in  ;  but  in  wet  weather,  the 
rain  will  wash  down  the  earth  into  the 
drains,  if  they  are  left  long  open.  So  this 
particular  of  practice  must  be  guided  by 
the  state  of  the  weather. 

5851.  A  general  idea  of  the  arrange- 
ment of  thorough  drains  may  be  gained  by 
a  ground-plan  of  a  field  so  drained,  repre- 
sented in  fig.  517,  where  a  b  \s  the  main- 
drain  formed  in  the  lowest  head-ridge ; 
and  when  the  surface  is  uniform,  the  drains 
run  into  it  parallel  to  one  another  from 
the  top  to  the  bottom  of  the  field,  as  those 
from  a  to  c,  connected  as  they  should  be 
at  the  top  with  the  drain  d  e  running  along 
tlie  upper  head-ridge.  But  with  inequa- 
lities in  the  ground,  an  irregular  surface 
canudt  be  drained  in  this  manner,  and 
must  be  provided  with  sub-main  drains, 
such  as  </  f  and  i  h,  which  are  each  con- 
nected with  a  system  of  drains  differing  in 
character;  fff  having  a  large  double  set 
of  drains,  k  and  I,  connected  with  it,  and 
i  h  only  one  set,  yn,  connected  with  it. 
The  sub-main,  g  /,  is  supposed  to  run  up 
the  lowest  jjart  of  a  pretty  deep  hollow  in 
the  ground,  and  the  drains,  from  ^and  /,  on 
either  side  of  it,  are  made  to  run  down  the 
faces  of  the  acclivities,  as  nearly  at  right 
angles  to  the  sub-main  as  the  nature  of  the  m* 
imliuation  of  the  ground  will  allow,  so  as 
alvvays  to  assist  the  natural  tendency  of 
the  water  in  finding  its  way  to  the  hollow. 
There  isalso  a  supposed  fall  of  the  ground 
from  the  height  above  I  towards  /^,  which 
causes  the  drains  at  m  to  run  down  and 
fall  into  what  would  be  a  common  drain, 
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h  r,  were  it  not,  from  tliis  circumstance,  has  more  to  do ;  but  the  snb-main,  t  A, 
obliged  to  be  converted  into  a  sub-main,  sliould  be  made  as  small,  and  not  larger 
The  sub-main,  g  /,  should  be  made  larger  than  a  common  drain  from  the  top  of  the 
than  the  main  drain,  a  b,  abore  g,  as  it     field,  until  it  reaches  the  point  A,  where 

Fig.  517. 


GBOUHD-PLAW  OF 

the  collateral  drains  begin  to  join  it.  The 
main  drain  should  be  made  larger  below  ^ 
to  i,  and  still  larger  from  i  to  ^,  towards 
its  outlet,  than  any  of  the  sub-main  drains, 
as  it  has  there  most  to  do.  It  will  be 
observed,  that  all  the  common  drains  from 
a  to  c,  and  at  I  and  m,  have  their  ends 
curved,  those  at  k  not  requiring  that  form, 
because  they  enter  obliquely  into  the  main, 
from  the  slope  of  the  ground.  The  dotted 
lines  give  the  breadth  of  the  upper  and 
lower  head-ridges,  and  the  position  of  the 
open  furrows  of  the  ridges  of  the  field ; 
and  it  will  be  observed  that  the  drains  are 
not  made  in  the  opeu  furrows — that  is,  the 
black  lines  are  not  in  conjunction  with  the 
dotted.  This  is  done  with  the  view  of  not 
confounding  the  open  furrows  and  drains 
in  the  figure;  but  it  is  a  plan  which  may 
be  practised  with  propriety,  as  the  absoq)- 
tion  of  the  water  towards  the  drains  should 
be  efi'ected  from  tlie  subsoil  as  far  as  it  is 
porous,  and  not  direct Iv  from  the  open 
furrows.  Such  a  ground-plan  of  a  drained 
field  enables  the  farmer  to  go  directly  to 
the  spot  in  case  of  a  stoppage  occurring 
in  any  drain. 

5852.  The  cost  of  draining  with  tiles 
depends  on  the  price  of  labour  and  of  tiles 
in  the  district  of  the  country  where  the 
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draining  is  to  be  executed ;  and  the  cost 
per  acre  depends  moreover  on  the  number 
of  drains  made  in  that  extent  of  area. 
Tiles  cost  generally  about  20s.  per  thou- 
sand, and  soles  are  always  half  the  price 
of  the  tiles.  Pipe-tiles  cost  from  12s.  to 
22s.  per  thousand,  according  to  their 
length  and  bore — the  length  varying  from 
1  2  to  15  inches,  and  the  bore  from  1  to  2^ 
inches.  Main-drain  pipe-tiles  vary  in  the 
same  proportion.  The  want  of  confidence 
in  pipes  is  wearing  away,  so  that  they  are 
now  manufactured  to  the  largest  extent  at 
the  tile-works.  Pipe-tiles  are  now  always 
made  with  machines,  and  Ainslie's  seem 
to  be  preferred  to  any  other.  I  have  seen 
it  stated  that  machines  thrust  pieces  of 
clay  into  the  pipes  in  the  manufacture, 
whereas  the  pieces  found  in  some  and  not 
in  all  of  the  pipes  consist  of  the  pieces 
of  clay  which  were  put  under  their  ends  by 
the  tile-burner,  to  make  them  stand  in  the 
most  proper  posture  in  the  kiln.  These 
pieces  should  be,  and  are  easily,  removed 
from  the  pipes  before  being  laid  in  the 
drain.  I  think  it  unnecessary  to  give  the 
cost  per  acre  for  draining,  as  it  depends 
entirely  upon  particulars  which  are  apt  to 
fluctuate ;  but  it  is  necessary  to  give  the 
cost  of  certain  particulars  of  expense  which 
must  be  incurred  in  draining,  over  and 
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above  that  of  tiles  and  the  cutting  These 
particulars  are  furnislied  by  Mr  George 
Bell,  Woodliouselee,  Dumfiiessliiie,  who 
drained  his  entire  farm  from  1837  to  1847, 
and  they  are  as  follows  : — 

Carriage  of  38,000  common  tiles,  at  3s.  4d.  per 

1000, £6    6  8 

Carriage  of  1,557  main  tiles,  at  5s.  per  1000,         0    7  10 
31  days'  worli  of  man  and  horse  laying  down 

tiles,  at  5s.  (id.  per  day,        .            .            .        8  10  6 

Work  of  women  loadingand  unloading  the  carts,  2    3  0 

30  days'  work  of  a  man  laying  soles  and  tiles,       2    5  0 
30  days'  work  of  a  woman  assisting  him,  at  ^d. 

per  day,        .            .            .            .           .10  0 

3  days'  of  plough-work,  at  8s.  per  day,           .        14  0 


Cost  for  13  acres, 


.   £21  17    0 


1  acre  of  drains  15  feet  apart,  £1  13    7^* 

So  that  £l,  13s.  7^d,  per  acre  should  be 
added  to  the  cost  of  pipe-tile  drains  at 
15  feet  apart.  The  cost  of  loading  and 
unloading,  laying  down  and  laying  in 
pipe-tiles,  is  only  half  of  that  for  tiles  and 
soles ;  but  how  much  less  the  entire  par- 
ticulars should  cost  I  cannot  distinctly 
specify,  but  should  think  that  ^1  per  acre 
would  be  a  fair  allowance  when  using 
pipe-tiles.  Mr  Mechi  gives  this  statement 
of  the  expense  draining  costs  him:  "My 
preiient  cost  of  effectively  draining  an  acre 
of  strong  clay  land  is  as  follows, — depth, 
5  feet  in  the  rising  ground,  averaging 
nearly  4  feet  all  over  the  field  :  distance, 
40  feet  between  each  drain — 

64  rods  of  drainine;,  at  fid.  per  rod  of  5J  yards,  £1  12  0 
1100  inch  pipes,  12  inches  long,  including  44 

for  breakage,  at  12s.  per  1000,           .            .  0  14  6 

Cartage  of  pipes  from  kiln,  4  miles,      .            .  0    3  0 


£2    9    6 


The  cost  may  vary  a  few  shillings  per 
acre,  according  to  tiie  price  of  labour  and 
pipes. "t  With  the  exception  of  the  cartage 
of  the  tiles,  this  cost  does  not  include  all 
the  particulars  enumerated  in  Mr  Bell's 
case,  which  should  be  included  ;  still,  if 
we  add  1 7s.  per  acre  for  these,  £3,  6s.  6d. 
is  a  small  cost  for  draining  an  acre  of  laud, 
if  the  drainage  is  really  effectual. 

5853.  The  physical  benefits  derivable 
from  draining  are  numerous  and  impor- 
tant. The  existence  of  moisture  in  the 
soil  being  easily  detected  by  its  injurious 
effects  on  the  crops,  the  advantages  derived 
from  draining  are  also  best  indicated  by 
its  good  effects  upon  them.  On  drained 
land,  the  straw  of  white  crops  shoots  up 
steadily   from    a  vigorous  braird,  strong, 

*  Prize  Ussays  of  the  Highland  and 
t  Mechi'a  Experience  in 


long,  and  so  stiff  as  not  to  be  easily  lodged 
with  wind  or  rain.  The  grain  is  plump, 
large,  bright-colourod,  and  thin-skinned. 
The  crop  ripens  uniformly,  is  bulky  and 
prolific,  more  quickly  won  for  stacking  in 
harvest,  more  easily  thrashed,  winnowed, 
and  cleaned,  and  produces  fewer  small  and 
light  grains.  The  straw  also  makes  better 
fodder  for  live  stock.  Clover  grows  rank, 
long,  and  juicy,  and  the  flowers  large  and 
of  bright  colour.  The  hay  wons  easily, 
and  weighs  heavy  for  its  bulk.  Pasture- 
grass  stools  out  in  every  direction,  covering 
the  ground  with  a  thick  sward,  and  pro- 
duces flesh  and  milk  of  the  finest  quality. 
Turnips  become  large,  plump,  as  if  fully 
grown,  juicy,  and  with  a  smooth  and  oily 
skin.  Potatoes  push  out  long  and  strong 
stem.s,  with  enlarged  tubers,  having  skins 
easily  peeled  oft",  and  their  substance  mealy 
when  boiled.  Live  stock  of  every  kind 
thrive,  evince  good  temper,  are  easily 
fattened,  and  of  fine  quality.  Land  is 
less  occupied  with  weeds,  the  increased 
luxuriance  of  all  the  crops  checking  their 
growth.  Summer  fallow  is  more  easily 
cleaned,  and  much  less  work  is  required 
to  put  the  land  in  proper  order  for  the 
manure  and  seed  ;  and  all  sorts  of  manures 
incorporate  more  quickly  and  thoroughly 
with  the  soil.  Thorough-drained  land  i;^ 
easily  worked  with  all  the  common  im- 
plements. Being  all  alike  dry.  its  texture 
becomes  equal,  and,  in  consequence,  the 
plough  passes  through  it  with  uniform 
freedom  ;  and  even  where  pretty  large 
stones  interpose,  the  plough  easily  dis- 
lodges them  ;  and  moving  in  freer  soil,  it 
is  able  to  raise  a  deeper  fu|^ow-slice,  which 
on  its  part,  though  heavy,  crumbles  down 
and  yields  to  the  pressure  and  friction  of 
the  mould-board,  into  a  friable,  mellow, 
rich-looking  mould.  The  harrows,  instead 
of  being  held  back  at  times,  and  starting 
forward,  and  oscillating  sideways,  swim 
along,  raking  the  soil  into  a  smooth  sur- 
face, and  entirely  obliterating  the  horses' 
foot-marks.  The  roller  compresses  and 
renders  the  surface  of  the  soil  even,  but 
leaves  the  part  below  in  a  mellow  state 
for  the  roots  of  plants  to  expand  in.  All 
the  implements  are  much  easier  drawn 
and  held  ;  and  hence,  all  the  operations 
are  executed  with  less  labour,  and  of  course 
more  economically  and  satisfactorily.    All 
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these  effects  of  draining  I  have  observed 
in  my  own  experience.  Draining  con- 
verts bad  land — which  is  land  resting  in  a 
natural  state  on  a  subsoil  retaining  sur- 
face-water until  it  stagnates — into  good 
land — which  is  land  resting  in  a  natural 
state  on  a  subsoil  pervious  to  surface- 
water.  Draining,  in  thus  curtailing  the 
limits  of  bad,  necessarily  extends  those  of 
good  soil ;  and  it  makes  rain  our  friend 
instead  of  our  enemy  —  taking  all  its 
benefit,  and  avoiding  all  its  injury.  But 
draining  is  found  to  be  beneficial  not  only 
to  the  soil  itself —  to  the  processes  of 
labouring  it  —  to  the  climate  in  reference 
to  the  crops — and  to  tlie  growth  of  trees, 
but  also  to  the  health  of  the  labouring 
population.  Another  physical  benefit 
derived  from  draining,  is  the  retaining  of 
moisture  at  the  bottom  of  the  drains  for 
the  use  of  plants  in  very  dry  weather. 
Water  is  so  retained,  not  in  a  stagnant 
state,  for  the  surplus  will  pass  off  by  the 
ducts  of  the  drains,  but  in  a  fresh  state, 
sufficient  to  moisten  the  subsoil  and  no 
raore;  which  moisture  is  ready  to  be  carried 
off  by  the  ducts  when  fresh  rain  falls,  and 
to  be  elevated  to  the  surface  in  dry  weather 
by  the  capillary  force.  Whenever  drought 
desiccates  the  surface  soil,  and  conse- 
quently forms  innumerable  fissures  in  it, 
the  prominent  points  of  soil  readily  absorb 
the  dew  and  moisture  from  the  air,  wiiile 
the  capillary  force  brings  the  water  from 
below  to  occupy  the  fissures. 


surface. t  Conceiving  these  views  to  be 
not  quite  correct,  and  as  considerable 
reliance  may  be  placed  on  them  in  practice, 
they  are  worthy  of  inquiry.  It  is  found 
that  the  heigiit  attained  by  fluids  in  tubes 
increases  inversely  as  the  diameters  of  the 
tubes,  so  tiiat  with  a  smaller  diameter  the 
greater  height  will  be  reached  by  any 
fluid  in  any  tube.  This  being  the  case, 
capillarity  bears  no  evident  ratio  to  the 
density  or  specific  gravity  of  the  fluid. 
But  as  no  tubes  are  found  in  the  soil,  we 
must  regard  the  fissures  caused  by  drainage 
as  spaces  between  two  surfaces ;  and  in 
this  case,  the  utmost  elevation  attained  by 
the  fluid  is  one-half  of  that  which  would 
have  taken  j)lace  in  tubes  having  their 
diameters  equal  to  the  distance  between 
the  surfaces,  and  this  is  always  inversely 
as  the  distances.  It  is  thus  equally  evi- 
dent that,  between  surfaces  of  fissures, 
capillarity  bears  no  ratio  to  specific 
gravity. I  The  capillary  force  may  seem 
stronger  at  the  surface  than  lower  down, 
because  there  the  soil  is  driest  by  evapo- 
ration, and  receives  the  moisture  most 
readily ;  but  inasmuch  as  the  fissures  are 
largest  at  the  surface,  there  also  the  mois- 
ture will  be  less  minutely  <liffused  through 
the  soil  by  the  capillary  attraction  than 
lower  down.  Hence  the  capillary  force 
cannot  be  destroyed  by  drainage ;  on  the 
contrary,  its  sphere  of  action  will  be  much 
extended  by  it,  on  account  of  the  increase 
and  even  creation  of  fissures  with  surfaces. 


5854.  I   have  seen  it  stated  by  some  5855.  A  still  more  important  physical 

writers  that  moisture  rises  through  soils,  benefit  to  be    derived    from    draining,  is 

not  by  capillaril^v  but  in  vapour.     But  as  the   equable    supply    of   water    for  vege- 

it  is  commonly  supposed  that  the  diurnal  tati(m  and  the  purposes  of  machinery.     la 

variations  of  temperature  disappear  at  the  undrained    soil,    tlje   water    remains  con- 


depth  of  3  feet,  I  cannot  conceive  how 
vapour  can  arise  from  water  of  the  mean 
temperature  of  44°  Fahrenheit  at  the  bot- 
tom of  a  drain  with  such  a  force  as  to 
pass  through  several  feet  of  soil.*  Water 
is  easily  converted  into  vapour  for  some 
inches  under  the  surface  in  summer — but  at 
the  dei)th  of  3  feet  and  beyond,  vaporisa- 
tion must  act  with  much  diminished  force. 
Mr  Mechi  seems  to  think  that  "the  capil- 
lary attraction  is  stronger  than  the  force 


stantly  in  it  as  in  a  filled  sponge;  and  a 
fresh  suf)ply  of  rain,  finding  no  room,  runs 
off  at  the  surface  to  the  nearest  stream,  so 
that  heavy  falls  of  rain  are  succeeded  by 
large  inundations  of  turbid  water.  By 
drained  soil,  on  the  other  hand,  the  rain  is 
absorbed  as  it  falls;  and  the  deeper  the 
drains  are  made,  tlio  larger  the  mass  of 
earth  is  ready  to  absorb  it.  The  water  is 
thus  retained  in  the  ground  for  a  time  after 
it   has  fallen;   in    ordinary  cases  of  rain 


of  gravity,"  and  that  the  capillary  powers     perha])S  48  hours,  and  in  heavy  rains  for 
of  the  soil  are  strongest  at  and  near  the     24  hours,  before  it  passes  off  by  the  drains. 

*  Transactions  of  the  Boynl  Soc'u'ty  of  Edinburgh,  vol.  xvi.  p.  19T. 

-f-  Meclii's  Exjier-ience  in  Draiimge,  p.  9,  13. 

i  Bird's  Elements  of  Natural  Philosvphy,  p.  17,  18. 
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So  that  beavy  rains  are  longer  of  appearing 
from  liraiued  than  undraiiied  land,  and  tlie 
drains  continue  longer  to  run.  In  heavy 
rains  some  of  the  water  runs  even  off  the 
drained  surface  in  a  turbid  state,  though 
in  ordinary  rains  it  leaves  the  ground  in  a 
clear  state,  havins'  been  filtered  throu<j;h 
the  sou. 

5856.  The  pecuniary  profits  derived 
from  draining  are  not  less  remarkable  than 
its  physical  benefits.  The  most  palpable 
advantage  is  the  profit  it  returns  to  the 
farmer.  "  I  am  clearly  of  opinion,''  says 
Mr  North  Dalrymple  of  Cleland,  Lanark- 
shire, "  that  well-authenticated  facts  on 
economical  draining,  accompanied  with 
details  of  the  expenses,  value  of  succeed- 
ing crops,  and  of  the  land  before  and  after 
draining,  will  be  the  means  of  stimulating 
both  landlords  and  tenants  to  pursue  the 
most  important,  judicious,  and  remune- 
rating of  all  land  improvements.  The 
statements  below  will  prove  the  advan- 
tages of  furrow-draining;  and  as  to  the 
profits  to  be  derived  from  it,  they  are 
great,  and  a  farmer  has  only  to  drain  a 
5-acre  field  to  have  ocular  proof  upon  the 
point."  Without  entering  into  all  the 
details  of  the  statements  given  by  Mr 
Dalrymple,  it  will  sufiice  here  to  exhibit 
a  few  general  results  : — One  field  contain- 
ing 54  Scotch  acres,  cost  £3U3,  7s.  to 
drain,  or  i!.5,  12s.  per  acre.  The  wheat 
off  a  part  of  it  was  sold  for  £Y  1,  and  the 
turnips  off  the  remainder  for  £25,  13s.  4d. 
per  acre.  The  soil  was  a  stiff  chattery 
clay,  and  let  in  grass  for  20s.  per  acre ; 
but  in  1836,  afier  having  been  drained,  it 
kept  5  Cheviot  ewes,  with  their  lambs, 
upon  an  acre.  Another  field  of  18  acres 
cost  £5,  9s.  per  acre  to  drain.  The  wheat 
ofT  one  part  of  it  realised  £,  1 3,  the  potatoes 
off  another  £15,  15s.,  and  the  turnips  off 
the  remainder  £21  per  acre.  The  land 
was  formerly  occupied  with  whins  and 
rushes,  and  let  for  12s.  per  acre  ;  but 
when  let  for  pasture,  after  being  drained, 
Mr  Dalrymple  expected  to  get  50s.  an 
acre  for  it.  It  may  be  mentioned,  that 
the  drains  made  by  Mr  Dalrymjde  were 
narrow  ones,  30  inches  in  depth,  filled  18 
inches  high  with  stones  or  scorije  from  a 


furnace,  and  connected  with  main  drains, 
36  inches  deep,  furnished  with  tiles  aud 
soles.  Mr  James  Howden,  Wintonhill, 
near  Tranent,  in  East  Lothian,  found  from 
experience,  that  although  drains  should 
cost  as  much  as  £7  per  acre,  on  damp 
heavy  land,  thorough-draining  will  repay 
from  15  to  20  per  cent  on  the  outlay.* 
These  instances  will  suffice  for  Scotland. 
For  England,  on  the  estate  of  Teddisley 
Hay  in  Staffordshire,  467  acres,  9  poles, 
were  drained  at  a  cost  of  £l5U8,  17s.  4d. 
— that  is,  £3,  7s.  7d.  per  acre.  The  for- 
mer rent  was  £254,  10s.  9d.,  and  after 
the  drainage  it  rose  to  £689,  3s.  Id.,  giv- 
ing an  increase  of  28^  per  cent  on  the 
outlay. +  And  for  Ireland,  on  the  estate 
of  Castle  Shane,  county  Monaghan,  be- 
longing to  Edward  Lucas,  Esq.,  57  acres, 
2  roods,  13  poles,  were  thorough-drained 
for  £269,  lis.  4d. — yielding  an  increased 
value  of  the  land  of  30  per  cent.| 

5857.  When  drains  are  executed  on 
stubble  or  lea  ground,  the  first  corn  crop 
after  draining  is  not  sensibly  increased  in 
produce  ;  but  after  the  ground  has  been 
ploughed,  properly  wrought  and  manured, 
a  very  sensible  increase  of  crop  instantly 
takes  place.  Thus,  in  one  instance  ad- 
duced by  Mr  Bell,  Woodhouselee,  in 
1839,  the  increase  on  oats  was  only  5 
bushels  on  2  acres,  on  the  drained  over  the 
undrained  land  ;  and  in  the  same  year,  9 
acres  drained  produced  268  bushels,  and 
6f  acres  undrained  192  bushels  of  good 
oats,  being  the  same  amount  of  produce 
from  the  undrained  and  the  drained  land. 
Those  products  are  very  much  less  than 
from  drained  land  that  has  been  efi'ectually 
laboured. § 

5858.  But  although  the  most  remark- 
able instances  of  increase  and  profit  are 
received  from  drained  land,  after  it  has 
been  well  wrought,  it  must  not  he  imagined 
that  the  largest  ratio  of  increase  will  be 
continued.  Effectual  draining  makes  the 
greatest  impression  at  first  on  soils  most 
injured  by  water,  whether  natui-ally  good 
or  bad  ;  but,  naturally,  good  land  possesses 
more  stamina  than  bad,  and  will  maintain 
its  superiority  over  bad,  even  though  the 


*  Quarterly  Journal  of  Agriculture,  vol.  viii.  p.  319-21. 

+  Journal  of  the  Jgricul'ural  Society  of  England,  vol.  ii.  p.  279. 

t  Transactions  of  the  Agricultural  Improvement  Society  of  Ireland,  1843,  p.  39  and  44. 

§  Prize  Essays  of  the  Highland  and  Agricultural  Society,  vol.  xiii.  p.  510-11. 
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latter  should  exert  itself  more  for  a  few 
years  after  being  drained.  In  corrobora- 
tion of  the  remarks  just  expressed,  I  give 
a  table  constructed  by  Mr  Thomson, 
Hangingside,  Linlithgowshire,  which  pre- 
sents tiie  produce  from  an  imperial  acre 
of  inferior  and  good  land,  before  and  after 
being  thoroush-drained  ;  and  the  result  is, 


that  the  produce  declined  from  both  in  tbe 
second  rotation,  and  less  from  the  good 
than  the  inferior  soil ;  but  still  the  inferior 
soil  gave  a  return  of  more  than  2.5  per  cent 
from  the  corn,  and  70  per  cent  from  the 
grass  ;  and  such  percentages  from  inferior 
soil  ought  to  be  regarded  as  highly  re- 
munerative : — 


Kinds  of  Crops. 

From  ioiierior  land. 

From  good  bnd. 

After  being  drained. 

Before  beine 

^•^""^           In  the  1st    ,    InUie2d 
rotation,    i    rotation. 

Before  being 
drained. 

After  being  drained. 

In  the  1st        In  the  2d 
rotation.     '    rotation. 

Barlev,  .     . 

Bush. 
•23 

35 

Pks.    Bosh.    Pks.    Bush.    Pks. 
3     ,  33         1        29         li 

BoJi. 
38 

Pks. 
3 

0 

Bush,    Pks.    Bush.   Pks. 
38         0     1    36         -2 

52         li       50         0 

OaU,      .     . 

2f  i  47         2i 

44         U 

Grass  bj  the 

acre,     . 

1 

t-     s. 

1     3 

D.            L.     B.       D. 

9         2  11     6 

I-     S.        D. 

1   19     8 

I..   & 

1  11 

D. 

I..     S.       B. 

3  19    3 

L.   a.     s. 
3  11     4* 

1 

It  would  be  of  essential  service  to  future  be  carefully  taken  up  from  the  bottom, 

drainers  were  those  of  the  present  day  to  and  every  vestige  of  the  plant  removed. 

ascertain  the  comparative  amount  of  pro-  Some  tile-drains  made  by  Mr  M'Lagan, 

duce  received  from  thoruugh-drained  good  younger  of  Pumpherslon,  Mid-Lothian,  iu 

and  bad  laud,  for  a  series  of  rotations  of  October  1847,  were  choked  up  with  some 

crops,  that  it  may  be  accurately  ascertained  substance  in   March  1848,  and  in  tracing 

■whether  the  smallest  profit  derived  from  its  origin,  it  wasonly  f-und  in  those  drains 

thorough-draining  bad  land  would  repay  which  had  received  leakage  from  dunghills 


collected  on  a  certain  part  of  the  field. 
The  substance  was  gelatinous  when  wet, 
and  like  dried  skin,  and  tough,  when 
dry.  It  was  pronounced  an  alga  by  Dr 
Greville,  the  Conferva  bombycina,  whose 
almost  colourless  or  slightly  greenish  filar 
ntents  pass  rapidly  into  putrescence.  Tbe 
conclusion  to  be  drawn  from  this  case  is, 


the  cost.     I  have  no  doubt  it  would. 

58.59.  Drains  are  liable  to  obstructions 
bwariousgrowths  and  deposits  which  enter 
them.  I  have  frequently  met  with  the  roots 
of  the  mare's-tail,  Equisetum  paliistre,  on 
cutiing  drains  when  they  poured  out  a  full 
run  of  water  fur  some  time;  but  on  being 

emptied,  and  no  longer  receiving  a  supply  that  the  waste  of  liquid  manures  from  the 
of  moisture,  withereil  away.  Iu  a  case  field  dunghills  should  be  prevented  as 
mentioned  bv  Sir  Joseph  Banks,  the  roots  completely  as  possible,  not  only  because  of 
sent  shoots  upward.*,  "  along  the  open-  the  direct  saving  of  valuable  materials 
ings  left  for  the  passage  of  wa!er,"+  wliich  which  would  hereby  be  efiected,  but  be- 
proves  that  as  much  moisture  had  been  left  cause  of  the  outlay  which  will  be  prevented 
in  the  bog  as  supported  the  plant  in  life —  in  remedying  evils  to  which  tlie  matter 
in  short,  that  the  bog  had  been  insuffi- 
ciently drained ;  otherwise,  on  the  priva- 
tion of  moisture,  the  vitality  of  the  roots 
would  have  been  destroyed.  When  the 
amphibious   persicaria,   'Polygonntn   am- 


that  escapes  may  directly  give  rise. J 

5860.  Mr  Henry  Dixon,  Witham,  says, 
"  I  have  a  curious  evidence  of  the  facility 
with   which  the  roots  of  trees  will  destroy 


phibium,    finds  its    way  into  a  drain,    it  drains,  i/cart'/e^s/y  placed.     The  mass  of 

chokes  it  up;  and  being  a  perennial,  there  fibres  are  the  roots  of  a  willow-tree,  grow- 

is  no  chance  of  its  dying  out.     Where  this  ing  about  5  or  6  feet  from  the  drain,  which 

weed  is  suspected  to  exist,  the  drain  should  had  been  put  down  only  twelve  montha, 

*  Prize  Estat/i  ofOte  Hii^hland  and  Agricultural  Society,  vol.  xiii.  p.  297-298. 

+  Communications  to  the  Board  of  Agriculture,  vol.  ii.  p.  349. 

t  Transactions  of  tiu  Highland  and  Agricultural  Societ^y  July  1848,  p.  296. 
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and  the  pipe  from  which  I  took  it  was  a 
4-inch  socketed  one.''  *  The  ash  and 
horse-chestnut  send  strong  fibred  roots  into 
drains ;  a  remarkable  instance  of  which  I 
saw  at  New  Hailes,  near  Edinburgh,  in 
1846,  where  a  built  conduit,  of  apparently 
15  inches  square,  was  in  several  parts  com- 
pletely choked  up  with  the  fibrous  roots  of 
those  trees.  It  was  with  the  view  of  avoid- 
ing such  accidents  that  I  have  so  frequently 
recommended  every  sort  of  drain  to  be 
placed  at  a  distance  from  trees  and  hedges. 

5861.  Besides  trees,  other  substances 
obstruct  the  passage  of  water  in  drains. 
Incrustations  of  lime  stop  drains,  and  are 
not  unfrequent  in  limestone  and  chalk 
countries,  where  they  are  deposited  some 
inches  in  thickness,  and  become  quite 
hard.  Common  limestone  is  very  difficult 
of  solution  in  pure  water,  but  when  the 
water  contains  free  carbonic  acid,  it  is  dis- 
solved and  converted  into  the  bi-carbon- 
ate  of  limestone,  which  readily  dissolves 
in  water ;  but  when,  from  any  cause,  the 
carbonic  acid  is  again  disengaged,  the  car- 
bonate is  immediately  thrown  down  in 
thick  incrustations. 

5862.  Depositions  of  oxide  of  iron  also 
stop  drains.  Ochrey  water  is  often  seen 
issuing  from  drains  in  bogs.  The  water 
holds  the  protoxide  of  iron  in  solution, 
which  when  it  meets  the  air  freely  is  con- 
verted into  the  peroxide,  which,  being 
insoluble  in  water,  is  immediately  thruwn 
down  in  an  ochrey  deposit,  that  soon  forms 
an  obstruction  to  the  water,  as  it  is  always 
associated  with  much  vegetable  matter. 

5863.  Fine  sand  occurring  in  quantity 
is  apt  to  choke  the  ducts  of  drains.  If  it 
is  permitted  to  accumulate  above  the  out- 
lets of  main  drains,  in  level  bogs,  it  will 
dam  back  the  water  in  all  the  drains 
unless  the  main-drains  are  lowest. 

5864.  Moles  cause  obstructions  in  drains 
by  their  workings  in  search  of  their  natural 
food,  the  earth-worm.  A  remarkable 
instance  of  this  was  experienced  by  Mr 
Hay  of  Whiterigg,  Roxburghshire,  where 
he  had  used  soles  placed  a  few  inches 
apart.  + 


5865.  Draining  being  undertaken  in  a 
season  when  the  workmen  can  scarcely 
keep  themselves  clean,  and  certainly  not 
dry,  any  means  to  render  their  work  more 
comfortable  to  them  is  deserving  of  atten- 
tion. The  Marquis  of  Westminster  supplies 
his  drainers  with  a  dress,  which  it  seems 
they  readily  take  to.  His  words  are,  "  We 
supply  our  labourers  with  a  sort  of  leathern 
trousers,  which  protect  the  hips  and  legs 
from  coming  in  contact  with  the  wet  clay. 
These  leggings  are  used  only  by  the  man 
who  digs  the  last  narrow  spit,  and  scoops 
out  the  lowest  soil  from  the  trench  before 
fixing  the  pipes.  In  bending  forwards, 
his  shoulders  also  are  brought  into  con- 
tact with  the  upper  sides  of  the  wet  trench, 
to  guard  them  from  which  a  pair  of  leathern 
armlets  are  most  useful.  These  armlets, 
as  well  as  the  leggings,  are  taken  off  and 
put  on  with  perfect  facility,  are  so  far 
pliable  as  to  create  no  impediments  to  the 
action  of  the  labourers,  fit  sufficiently  close 
not  to  rub  against  the  sides  of  the  trench, 
or  make  it  crumble,  and  effectually  keep 
out  the  wet  f(ir  the  entire  day.  They  are 
easily  rolled  up  and  carried  to  and  from 
the  place  of  work.''  The  leggings  cost 
20s.,  and  the  armlets  10s.  the  pair.| 
Wooden  clogs  are  moreover  a  comfortable 
wear  for  men  who  have  to  work  in  any 
wet  trench,  (5607.) 

5866.  I  have  confined  my  observations  entirely 
to  tile  draining,  as  it  is  the  principal  method 
now  practised,  to  the  exclusion  even  of  stone 
draining,  and  still  more  so  of  the  Elkingtoa 
method.  Still,  cases  may  occur  where  large 
springs  and  collections  of  water  may  have  to  be 
conveyed  away  under  ground  in  built  conduits, 
and  no  method  known  is  so  well  adapted  for 
that  purpose  as  the  Elkington  method  ;  and 
small  stones,  such  as  the  debris  of  rocks,  may  be 
so  plentiful  in  some  localities  distant  from  tiles 
that  stone  drains  might  still  be  constructed  there 
at  less  cost  than  with  tiles.  It  seems  therefore 
expedient  to  relate  the  peculiarities  of  both 
methods  of  draining. 

5867.  The  coldest,  the  most  injurious  to  use* 
ful  plants,  and  the  most  permanent  in  its  effects, 
is  water  from  true  springs,  which  continue  to 
flow  and  retain  their  place  in  all  seasons;  and 
where  these  are  copious,  the  most  effectual  way 
of  removing  them  is  by  the  Elkington  method  of 
draining.  To  take  away  such  springs,  and  cause 
plants  to  derive  their  water  from  rain  by  means 
of  furrov?-drains,  is  therefore  an  excellent  means 


*  Journal,  of  the  Agricultural  Society  of  England,  vol.  v.  p.  603. 

+  Journal  of  Agriculture,  March  1848,  p.  373. 
J  Journal  of  the  Agricultural  tSociety  of  England,  vol.  x.  p.  SI. 
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of  promoting  the  health  of  plants.  Ponds  and 
lakes  of  water  cannot  be  drained  by  means  of 
small  furrow-drains,  not  only  on  account  of  their 
incapacity  to  carry  away  a  lar^'e  body  of  water, 
but  also  of  the  depth  to  which  the  drains  suited 
for  those  purposes  are  required  to  be  made  so 
much  beyond  that  of  ordinary  drains.  The 
drainaj^e  of  lakes,  or  any  collection  of  water,  ia 
best  effected  by  means  of  the  Elkington  system. 
We  must,  therefore,  pay  some  attention  to  this 
method. 

5868.  The  drain  required  to  convey  away  the 
contents  of  a  copious  and  deep  spring,  and  of  the 
waters  of  a  lake,  may  have  to  be  dug  to  the 
depth  of  from  6  to  10  or  15  feet,  according  to 
the  lowest  depth  of  the  seat  of  the  water  to  be 
removed.  It  is  unnecessary  to  give  directions  for 
the  digging  of  a  deep  drain,  as  it  is  conducted  in 
the  same  manner  as  the  drains  we  have  already 
been  considering,  (5809.)  But  however  deep 
the  drain  may  be  required,  it  is  loss  of  time  and 
money  making  it  much  wider  than  necessary  for 
the  work  to  be  done  in  it.  A  simple  calculation 
will  at  once  show  the  difference  of  work  to  be 
done  in  digging  a  narrow  and  a  wide  drain.  Sup- 
pose the  drain  is  6  feet  deep,  25  feet  wide  at  the 
top,  and  I5  foot  at  the  bottom — these  dimensions 
give  an  area  of  vertical  section  of  12  square  feet, 
and  in  a  rood  of  6  yards  in  length  a  capacity  of 
216  cubic  feet.  If  by  inadvertence  the  workmen 
make  it  3  feet  wide  at  top,  and  2  feet  at  bottom, 
the  vertical  section  would  be  increased  to  15 
square  feet,  and  the  capacity  to  270  cubic  feet 
in  every  rood  of  6  yards  long,  creating  54  more 
cubic  feet  in  the  rood,  and  giving  either  unneces- 
sary labour  to  the  workmen,  or  additional  trouble 
to  the  employer  to  fill  np  such  a  chasm.  How- 
ever deep  the  drain  should  be,  its  width  at  the 
bottom  should  not  exceed  beyond  giving  room 
to  the  men  to  work. 

5869.  Should  the  drain  prove  very  wet,  and 
danger  be  apprehended  of  the  sides  falling  in, 
the  whole  division  engaged  in  for  the  time  should 
be  taken  out  to  the  bottom  without  stopping,  in 
order  to  let  the  conduit  be  built  into  the  drain 
as  quickly  as  possible.  Should  the  earth  have  a 
tendency  to  fall  in  before  the  bottom  is  reached, 
short  thick  planks  should  be  provided,  and  placed 
against  the  loose  parts  of  both  sides  of  the  drain 
in  a  perpendicular  or  horizontal  position,  accord- 
ing to  the  form  of  the  loose  earth,  and  tltere  kept 
firm  by  short  stobs,  acting  as  props  between  the 
planks  on  both  sides  of  the  drain,  as  in  fig.  518, 
where  a  a  are  the  sides  of  the  drain,  d  d  i)lanks 
placed  perpendicularly  against  them,  and  kept 
in  their  places  by  the  short  prop  c  ;  or  where  it  is 
necessary  to  have  the  planks  j)laced  horizontally, 
/  and  its  opposite  neighbour  is  so  placed,  and 
kept  in  their  position  by  the  props  e  e.  Wlien 
there  is  no  tendency  of  the  earth  to  fall  in,  the 
drain  may  be  dug  at  once  to  half  its  depth.  It 
is  convenient  to  take  off  the  upper  half  of  a  new 
division  of  tlie  drain  before  digging  to  the  bot- 
tom the  division  preceding  it,  in  order  to  leave  a 
stage  upon  which  to  liand  down  the  stones  for 
building  the  conduit  in  the  preceding  division 
which  had  been  dug  to  the  bottom. 


Fig.  618. 


THE  POSITIONS   OF    PLANKS   AND  WEDGES  TO   PRB- 
VKNT  THE  SIDES  OF  DRAINS  FALLING  IN, 

5870.  All  large  deep  drains  ."^hould  be  fur- 
nished with  built  conduits,  to  let  the  considerable 
body  of  water  have  a  free  passage  in  all  circum- 
stances. The  building  of  the  conduit  should  be 
contracted  for  as  a  separate  operation  from  the 
cutting  of  the  drains.  If  both  are  undertaken 
by  the  same  party,  the  two  sorts  of  work  will  be 
so  carried  on  together  to  suit  the  convenience  of 
the  contractor,  as  to  deceive  the  inspector  by 
the  work  ;  whereas,  if  one  sort  of  work  is  in- 
spected and  approved  before  another  is  allowed 
to  be  commenced,  both  will  be  executed  in  a 
satisfactory  manner.  The  building  of  the  con- 
duit will  cost  from  Id.  to  2d.  per  rood,  according 
to  the  adaptation  of  the  stones  for  the  purpose. 
Flat  handy  stones  can  be  built  firmly  and  quickly, 
whereas  round-shaped  ones  will  require  dressing 
with  tlie  hammer  to  bring  them  into  proper 
shape,  and  much  pinning  to  give  them  stability. 
The  stones  are  furnished  to  the  builder,  and  a 
labourer  is  usually  provided  to  supply  the  stones 
as  re<jnired.  But  circumstances  may  occur  in 
which  it  will  be  more  convenient  to  oblige  the 
builder  to  quarry  the  stones,  and  supply  liimself 
with  a  labourer,  the  carriage  of  the  stones  only 
being  furnished  by  the  employer.  A  builder  of 
dry-stone  walls  is  better  at  building  conduits  for 
drains  tiian  a  common  mason,  as  he  does  not 
depend  upon  mortar,  but  upon  pinnings  of  small 
stones  to  steady  the  building,  (5704.) 

5871.  Should  the  ground  be  firm,  the  drain 
cut  in  summer,  the  length  of  the  drain  not  very 
great,  and  the  weather  propitious,  the  conduit  is 
most  uniformly  constructed  after  the  drain  has  1 


%# 


DRAINING. 


been  entirely  cut  out;  and  it  is  then  most  substan- 
tially and  satisfactorily  built  from  the  top  to  the 
bottom  of  the  drain,  the  uniform  fall  of  the 
ground  being  then  best  adjusted.  But  in 
ground  liable  to  fall  in  in  winter,  or  when 
the  weather  cannot  be  depended  upon  for  some 
days,  or  when  the  drain  extends  to  a  great 
length,  the  safest  plan  is  to  build  tiie  conduit 
immediately  after  the  earth  has  been  t;iken  out 
to  the  bottom.  The  fall  in  flat  ground  is  best 
preserved  by  building  from  the  upper  to  the 
lower  end  of  the  division  of  the  drain ;  and, 
where  the  fall  is  decided,  it  may  be  built  in  con- 
tinuation from  the  preceding  division. 

5872.  A  convenient  article  in  the  building  of 
the  conduit  is  a  plank  of  6  inches  in  breadth,  and 
from  6  to  9  feet  in  length,  to  place  in  the  middle 
of  the  bottom  of  the  drain,  for  a  dry  and  firm 
footing  to  the  builder.  The  plank  is  easily  drawn 
on  from  length  to  length  by  a  short  rope-end  or 
chain  attached  to  each  end  by  an  iron  staple. 

5873.  Even  on  ordinary  subsoils  of  clay,  the 
conduit  should  not  be  built  without  a  stone  sole, 
as  water  might  carry  away  the  material  by 
degrees,  and  the  flat  stones  thus  laid  form  a  per- 
manent foundation  for  buildiug  the  walls  of  the 
conduit  upon.  In  every  case  where  a  nm  of  water 
is  expected  in  a  drain,  the  bottom  ought  first  to 
be  laid  with  flat  stones  before  the  conduit  is  built. 

5874.  Supposing  the  plank  set  down  in  the 
middle  of  the  lower  end  of  the  cut,  and  there  is 
plenty  of  fall,  the  stones  are  handed  down  to  the 
builder  from  the  surface,  and  it  is  most  econo- 
mical to  employ  a  woman  to  do  so.  The  conduit 
is  from  9  to  12  inches  in  width,  and  from  15  to  18 
inches  in  depth,  accordinif  to  the  circumstances; 
and  after  the  building  is  finished  to  the  length  of 
the  plank,  the  plank  is  pulled  by  the  ropes  for 
another  of  its  length,  and  length  after  length, 
until  the  entire  drain,  or  the  next  division,  as  the 
case  may  be,  is  reached.     The  mouth  of  the  con- 


duit is  formed  of  good  and  selected  stones  ;  and 
should  be  protected  from  vermin  by  close  iron 
gratings.  After  the  entire  len;;th  of  tlie  con- 
duit is  built,  it  is  covered  with  flat  stones ;  but 
before  laying  down  which,  the  sole  of  the  con- 
duit is  cleared  of  all  loose  earth  and  stones, 
with  a  narrow  hand  draw-hoe,  fig.  498.  Im- 
mediately after  this  the  builder  lays  the  flat 
covers,  2  or  3  inches  in  thickness,  receiving  them 
from  the  labourer,  from  the  adjoining  half-cast- 
out  division  of  the  drain,  and,  working  back- 
wards, and  giving  them  a  hold  of  at  least  3 
inches  upon  each  wall  of  the  conduit.  The  open 
spaces  between  the  meetings  of  the  covers,  which 
will  probably  not  be  square  in  the  ends,  should 
be  covered  with  flat  stones,  and  the  space  be- 
tween the  ends  of  the  covers  and  the  sides  of  the 
drain  should  be  neatly  packed  with  small  stones 
to  secure  the  covers  in  their  places.  To  keep  the 
finished  conduit  clear  of  all  impediments,  the 
builder  shuts  up  its  end  with  a  firm  wisp  of 
straw,  which,  while  permitting  water  to  pass, 
seethes  it  of  its  earthy  impurities. 

5875.  After  the  conduit  has  thus  been  built,  the 
earth  should  be  returned  into  the  drain  soon,  in 
case  rain  fall  and  wash  down  its  sides.  The  filling 
in  of  the  first  part  of  the  earth  of  a  deep  drain  ia 
usually  included  in  the  contract  made  with  the 
drainer,  and  is  executed  with  the  .'■pade,  as  it  is 
not  safe  for  a  horse  to  walk  upon  the  edge  of  any 
drain  until  the  earth  is  filled  in  nearly  to  the 
level  of  the  ground.  The  whole  of  the  earth 
may  either  be  put  in  with  the  spade,  or  the  re- 
mainder with  the  plough  ;  but  in  any  case  a  little 
mound  of  earth  should  be  left  immediately  over 
the  drain,  to  allow  for  subsidence  to  the  origi- 
nal level  of  the  ground.  There  will  be  much  less 
earth  left  over  the  filling  of  a  drain  than  would 
be  imagined  from  seeing  the  quantity  thrown  out, 
and  the  space  occupied  by  the  stones  ;  and  in 
every  case  the  mound  soon  subsides. 


5876.  But  where  it  has  been  ascertained  that 
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the  straU  nnder  a  collection  of  water  is  gravelly, 
and  the  water  is  retained  in  its  place  by  an  im- 
pervious stratum  of  clay  over  the  gravel,  the 
water  will  find  a  vent  if  a  hole  be  furmed  through 
the  clay  into  the  gravel,  which  is  most  easily 
eflfected  by  means  of  boring-rods.  The  boring- 
irons  are  made  to  open  a  pai^^age  through 
Tarious  sorts  of  materials,  such  as  impervious 
clay,  thin  rock  and  hard  rock  ;  and  one  or  all  of 
these  substances  may  have  to  be  penetrated  ere 
an  adequate  passage  be  formed  for  the  detained 
water  to  escape.  Fig.  .519  shows  the  various 
instruments  used  in  boring,  where  the  auger,  a, 
is  from  '2^  to  3^  inches  in  diameter,  and  about  16 
inches  in  length  in  the  shell,  the  sides  of  which 
are  brought  pretty  close  together.  It  is  used  for 
drilling  a  hole  in  the  ground,  and  bringing  up 
the  drilled  earth.  When  harder  substances  than 
earth  are  met  with,  such  as  compact  gravel  or 
thin  soft  rock,  a  pyramidal  punch,  b,  is  used,  to 
penetrate  into  and  make  an  opening  for  the 
auger.  When  rock  intervenes,  then  the  ciiisel 
OT  jumper,  e,  is  used  to  cut  it  through;  the  face  of 
which  should  be  of  greater  breadth  than  the 
diameter  of  the  auger  used  afterwards.  There 
are  rods  of  iron,  d,  each  three  feet  long,  and  1 
inch  square,  unless  at  the  joints,  which  are  H 
inch  in  diameter,  with  a  male  screw  at  one  end, 
and  a  female  at  the  other,  for  screwing  into  any 
of  the  above  instruments,  or  into  one  another,  to 
make  them  as  long  as  to  allow  the  descent  of  any 
of  the  instruments  into  their  working  place.  The 
short  iron  key,  e,  is  used  for  screwing  and  un- 
screwing the  rods  from  the  instruments  and  from 
one  another.  A  crou  handle  of  wood,  /,  having 
a  piece  of  rod  attached  to  it,  with  a  screw  to 
fasten  it  to  the  top  of  the  uppermost  rod,  is  used 
for  the  purpose  of  wrenching  round  the  rods  and 
anger,  and  fur  lifting  up  and  letting  fall  the  rods 
and  jumper,  when  these  are  used  respectively. 
The  long  iron  key,  g,  is  used  to  support  the  rods 
and  instruments  as  they  are  let  down  and  taken 
np,  while  the  rods  are  screwed  on  or  off  with  the 
short  key,  e. 

5877.  Three  men  are  as  many  as  can  con- 
veniently work  at  the  operation  of  boring  a  drain, 
and  they  use  the  instruments  in  this  manner:  — 
"  Two  men,"  says  Mr  Jolmstone,  "  stand  above, 
one  on  each  side  of  the  drain,  who  turn  the  auger 
round  by  means  of  the  wooden  handle;  and  when 
the  auger  is  full  of  earth  they  draw  it  out,  and 
the  man  in  the  bottom  of  the  drain  clears  out  the 
earth,  assists  in  pulling  it  out,  and  directing  it 
into  the  hole.  The  workmen  should  be  cautious, 
in  boring,  not  to  go  deeper  at  a  time,  without 
drawing,  than  the  exact  depth  that  will  fill  the 
shell  of  the  auger;  otherwise  the  earth,  through 
which  it  is  boring,  after  the  shell  is  full,  makes  it 
more  difBcult  to  pull  out.  For  this  purpose,  the 
exact  length  of  the  auger  should  be  regularly 
marked  on  the  rods  from  the  bottom  upward. 
Two  flat  boards,  with  a  hole  cut  into  the  side  of 
one  of  them,  and  laid  alongside  of  one  anoth>r 
over  the  drain,  in  time  of  boring,  are  very  useful 
for  directing  the  rods  and  going  down  perpen- 
dicularly, fur    keeping  them  steady  in  boring, 


and  for  the  men  standing  on  when  performing 
the  operation."* 

5878.  The  proper  drainage  of  public  cemeteries 
seems  little  attended  to.  It  is  well  known  that 
animal  flesh  decays  more  rapidly  in  dry  gravel 
than  in  wet  clay  soils.  Cemeteries  ought,  there- 
fore, to  be  formed  in  dry  soil  ;  but  where  that  is 
not  accessible  in  localities,  the  ground  ought  to 
be  thoroughly  drained  before  the  ground  is  made 
use  v>f;  and  as  graves  are  generally  made  not  less 
than  6  or  8  feet  deep,  it  is  requisite  that  the 
drains  ought  to  be  below  that  depth,  in  most 
clay  subsoils,  veins  of  sand  will  be  found  travers-* 
ing  them  before  reaching  that  depth,  so  that  the 
drains  will  not  require  to  be  very  near  one  another 
to  render  the  subsoil  sufficiently  dry.  Such  deep 
drains  will  require  main-drain  pipe-tiles  to  fill 
them ;  and  where  water  seems  copious,  two  should 
be  placed  side  by  side,  as  in  fig.  5*26.  In  some 
cases  conduits  of  stone  may  require  to  be  built 
in  some  of  the  drains  to  carry  off  springs,  as  in 
the  Elkington  method  (5870.) 

5879.  Small  drains  to  be  filled  with  stoiut 
are  cut  in  the  same  manner  as  for  tiles  (5831,) 
only  that  stones  are  allowed  more  room  in  the 
bottom  of  the  drain  than  tiles  are.  To  give  the 
larger  room,  the  common  spade  is  more  used  than 
the  narrow-pointed  ones  of  tile  drains.  Whether 
stones  are  obtained  from  the  surface  of  the  laud 
or  the  quarry,  it  is  obviously  an  absurd  practice 
to  mix  stones  of  different  sizes  in  a  drain,  as  they 
can  never  assort ;  and  it  is  positively  injurious  to 
the  functions  of  a  drain  nearly  to  fill  up  the 
bottom  of  it  with  a  large  stone,  where  it  is  sure 
to  intercept  water  and  make  a  dum.  Large  land- 
stones  should  therefore  be  broken  into  small 
pieces.  Stones  broken  in  the  quarry  are  always 
angular,  and  in  so  far  are  objectionable  in  shape, 
because  on  fitting  together,  face  to  face,  they  be- 
come a  more  compact  body  than  round  stones 
possibly  can.  No  doubt,  the  ordinary  pressure 
of  a  body  of  earth  from  2  to  3  feet  deep  cannot 
squeeze  small  broken  stones  together  so  as  en- 
tirely to  compress  the  spaces  between  them;  but 
gravity,  continually  acting  on  loose  stones,  will 
in  time  press  them  nearer;  and  heavy  work 
upon  the  surface,  and  the  subsidence  of  water 
through  the  earth,  assist  by  their  action  to 
produce  a  similar  result ;  and  we  all  know 
that  niacadauiisation  makes  a  much  more  com- 
pact road  than  did  the  old-fashioned  round 
stones. 

5880.  Stones  should  never  be  broken  at  the 
side  of  the  drain.  I  agree  with  the  late  Mr 
Stirling  when  he  says  that — "  I  prefer  breaking 
stones  in  a  bin.  It  is  more  easy  to  check  the 
size,  and  it  is  done  cheaper,  as  otherwise  each 
heap  has  to  be  begun  on  the  sward,  and  many  of 
the  stones  are  forced  into  the  ground,  which  adds 
to  the  difficulty  of  lifting  them.  There  will  be  a 
saving  in  carting  the  stones  large,  but  it  will  be 
fully  balanced  by  this  disadvantage.  I  would 
deprecate  of  all  practices  that  of  breaking  the 
stones   in   the  field,   and   filling    by    the    chain. 


*  Johnstone's  Elkington't  Mode  of  Draining,  p.  Ill,  Bvo  edition. 
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This  may  be  contracted  for  at  a  low  rate,  but  it 
is  easy  to  guess  how  the  contractor  makes 
wages."* 


5881. 


I  am  acquainted  with  no  drainer  who 

Fig 


has  bestowed  so  much  pains  on  the  breaking, 
preparing,  and  putting  stones  into  drains  as  Mr 
Roberton,  Ladyrigg,  Roxburghshire.  I  shall 
describe  his  implements  and  method  of  pre- 
paring quarried  stones.     A  portable  screen   or 
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harp  for  riddling  and  depositing  the  stones,  is 
seen  in  fig.  520,  and  it  consists  of  a  wheelbarrow 
a,  on  each  side  of  which  are  raised  two  up- 
right posts,  c  c,  to  the  height  of  3  feet  above 
the  barrow.  Upon  two  of  these  posts  is  sus- 
pended a  screen  b,  the  lower  end  of  which  rests 
upon  the  side  of  the  barrow.  The  screen  is  fur- 
nished with  stout  wires  1|  apart.  To  the 
lower  end  of  the  screen  is  affixed  a  spout  d, 
and  at  about  10  inches  from  the  lower  ex- 
tremity of  the  spout  is  attached  a  board  e, 
by  means  of  two  broad  arms  /.  Another 
screen  g,  of  one-half  the  length,  and  having  the 
wires  about  half  an  inch  apart,  is  hung  parallel 
to,  and  about  10  inches  below  the  larger  one,  b, 
by  means  of  a  small  iron  bar  h,  from  both  sides 
of  the  upper  end  of  tlie  larger  screen  ;  and  its 
lower  end  rests  upon  the  side  of  the  barrow  at  i, 
sloping  outwards  from  the  opposite  side  to  that 
of  the  spout  d. 

5882.  The  stones  are  put  into  the  drain  in  this 
manner.  All  the  earth  should  at  first  have  been 
put  on  one  side  of  the  drain.  The  barrow-screen, 
fig.  520,  is  placed  on  the  other  side,  so  that  the 
board  e,  attached  to  the  lower  end  of  the  spout 
d,  shall  just  reach  the  opposite  side  of  the  drain 
k.  The  cart,  with  a  load  of  broken  stones  from 
the  bin,  is  brought  a  little  in  advance  of  the 
barrow,  and  the  carter,  on  removing  the  tail- 
board belonging  to  the  cart,  shovels  the  stones 
out  of  it  with  a  frying-pan  shovel,  fig.  233,  and 
throws  each  shovelful  over  the  top  of  the  screen 
b ;  but  in  doing  this,  he  takes  care  not  to  throw 


Fig.  521. 


them  over  the  screen  with  force,  as  they  will  not 
alight  sooner  than  half-way  down 
the  wires,  where  their  efficient 
screening  will  be  impaired.  The 
proper  method  is  to  rest  the  shovel 
upon  the  top  of  the  screen,  which 
part  should  be  protected  with 
plate-iron,  and  merely  give  its 
handle  a  slight  turn,  when  the 
stones  will  be  released  ;  the 
larger  ones,  rolling  down,  strike 
against  the  board  e,  and  drop 
into  the  middle  of  the  draiiij  with- 
out disturbing  the  earth  on  either 
side.  The  smaller  stones,  at  the 
same  time,  pass  through  the 
upper  screen  6,  and  falling  upon 
the  lower  one  (/,  roll  into  the  bar- 
row at  i  ;  whilst  the  rubbish  in 
passing  through  the  lower  screen 
g,  falls  upon  the  ground  on  the 
outside  of  the  barrow. 

5883.  One  man  takes  charge 
of  the  filling  of  the  drain.  His 
duties  are  to  move  the  barrow- 
screen,  fig.  520,  forward  along 
its  side  as  the  larger  stones  are 
filled  to  the  required  height  ;  to 
level  them  with  the  iron  rake,  fig. 
521  ;  to  take  the  smaller  stones 
from  the  barrow  with  the  frying- 
THE  DRAIN  pau  shovel,  fig.  233,  spread  them 
STONE-RAKE,  regularly  over    the    top    of    the 
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larger,  and  ram   them   down   with  the  beater, 


Fig.  52-2. 


522,  60  as  to 
form  a  close  and 
level  surface  through 
which  no  earth  may 
pass.  When  the 
stones  are  broken 
in  the  quarry,  to 
pass  through  a  ring, 
4  inches  in  diameter, 
one-fourth  will  be 
as  small  as  to  pass 
through  the  wires 
of  the  upper  screen 
b,  fig.  520,  and  which 
is  sufficient  to  give 
the  top  of  the  drain 
a  covering  of  2  or 
3  inches  deep,  on 
being  beaten  closely 
down,  in  lieu  of 
straw  or  turf. 


5884.  A  drain 
completed  in  this 
THK  DRiiN  STO.NE-BE.ATER.  manner  with  stones 
may  be  seen  in  fig.  523,  which  represents  one  36 
inches  deep,  9  inches  wide  at  bottom,  12  inches  at 
the  top  of  the  stones, 
and  the  stones  18 
inches  deep.  These 
dimensions  give  234 
cubic  feet  per  rood 
of  6  yards.  I  am 
partial  to  the  breadth 
of  the  common  spade 
as  a  gauge  for  the 
width  of  the  bottom 
of  a  drain  to  be  filled 
entirely  with  loose 
stones,  because  it 
affords  abundance  of 
room  for  a  durable 
stony  filter,  which  7 
inches  can  scarcely 
accommodate,  and 
much  less  5  inches, 
when  stones  are 
broken  to  4  inches 
in  diameter. 


SMALL     nR.AIN     FILLED 
WITH  BKOREN  STONES. 


5885.  Mr  Roberton's  experience  as  to  the  time 
required  fur  putlinij  the  gfones  into  the  drains  is, 
that,  in  drains  33  inches  deep,  7  inches  wide  at 
bottom,  1.5  inches  filled  with  stones,  and  9  inches 
wide  at  thet^pof  the  stones — the  contents  being 
16  cubic  feet  per  rood  of  6  yards — supposing 
that  a  set  of  carts,  driven  by  boys  or  women,  are 
able  to  keep  one  man  employed  in  unloading 
them,  and  another  man  in  taking  charge  of  the 
screen  barrow,  from  60  to  70  roods  may  be  filled 
in  a  summer  day  of  10  hours  ;  which  amount  of 
work  gives  from  3;',  to  3-,'g  cubic  yard.s  per  hour. 
These  data  are  derived  from  large  pieces  of 
work,  such  as  Mr  Roberton  "outracted  for  in 
1840,  for  the  execution  of  4,000  roo<ls,  the  filling 
having  commenced  on  the  Kst  July,  and  was 
completed  on  the  12th  .\ugu<t.    T>vo  sets  of  carts 

*  Pri;c'  Essavs  of  the  Hvjhland  and 


and  two  screens  were  employed,  and  the  con- 
tractors had  some  stones  ready,  and  part  of  the 
drains  were  half  executed  by  the  1st  July.  When 
the  filling  commenced,  66  roods  were  finished 
every  day,  comprising  a  length  of  drain  of  nearly 
400  yards  ;  and  as  the  weather  proved  un- 
favourable for  the  work,  only  3300  roods,  instead 
of  4000,  were  executed  under  the  contract,  ia 
doing  which  about  2000  cubic  yards  of  stones 
were  buried.*  A  drain  of  the  dimensions  repre- 
sented in  fig.  523  will  require  a  longer  time  to  filL 

5886.  I  think  a  duct  at  the  bottom,  to  convey 
the  water  the  more  quickly  away,  is  desirable  in 
every  stone  drain,  althoui^h  it  should  cause  some 
trouble  and  expense.  Where  flat  stones  cannot 
be  obtained,  a  sufficient  duct  may  be  made  by 
placing  a  round  shaped  stone  on  each  side  of 
the  drain,  with  a  similar  one  upon  them  to  act  as 
a  cover;  but  where  flat  stones  are  available,  a 
duct  of  the  form  represented  in  fig.  524  should 
Fig.  524.  l>e    made,   where   a, 

a  triangular  duct,  6 
,  .  tmyrm   inches  in  the  side,  is 

WZ/'m  I'^/'/M/   made  of  tliree  stones 


,.W/  — one  laid  flat  on  the 
•//'//////^  ground,  and  two 
others  set  up  as  a 
triangle  upon  it.  The 
sloping  stones  of  the 
duct  are  held  in 
their  position  by 
stones  placed  aa 
wedges  bL'tweeu 

them  and  the  earth, 
and  the  drain  is  fin- 
ished by  12  inches 
of  broken  stones,  i, 
covered  with  small 
^:  stones,    c,   and     the 

earth,     d,    returned 
THE  TRIANGULAR  COUPLED  ^buvethem.  The  tri- 

STONE  DUCT.  , 

angle  encourages  a 
deposition  of  sediment  upon  its  flat  sole,  but 
prevents  the  descent  of  water  under  the  sole  to 
any  dangerous  extent.  Having  a  flat  bottom, 
this  drain  might  easily  be  cast  out  with  a  width 
at  top  of  only  15  inches. 

6887.  A  more  perfect  form  of  duct  is  seen  in 
u,.     .;,,  fig.  525,  where  a  is  a 

and  sole  or  pipe-tile, 
the  latter  being  the 
cheaper.  In  using 
tiles  of  any  kind  for 
ducts,  in  a  stone 
drain,  it  is  necessary 
to  fill  in  the  stones 
by  hand  with  caution 
a  little  way  above 
the  tiles  ;  and  the 
remainder  h  might 
be  put  in  with  the 
barrow-screen,  fig. 
520,  and  covered  on 
the  top  with  small 
THE  TILE  AND  fTONE  DRAIN,  stones  cbeatendoWD. 
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I  consider  this  a  perfect  form  of  drain,  inas- 
much as  its  durability  is  secured  by  the  well 
laid -in  stones,  its  efficiency  made  certain  by 
the  superior  tile-duct,  while  the  area  of  the 
stony  portion  affords  the  permeable  materials 
of  the  subsoil  to  part  with  their  water  with 
much  freedom.  Few  farmers,  however,  will  adopt 
this  form  of  drain  on  account  of  its  compara- 
tively great  expense.  The  Draining  Commis- 
Bioners  have  refused  to  sanction  this  form  of  drain. 

5888.  For  a  main  drain,  the  expense  might  be 
incurred  to  secure  a  free  conveyance  of  water 
from  a  large  surface  of  stone  drainage  ;  and  if 
one  duct  is  deemed  insufficient  for  the  quantity 
of  water  to  be  conveyed,  two  tiles  might  be 
placed  together  abreast  as  a  and  6  are  shown 
placed  in  fig.  526.  Instead  of  placing  two  tiles 
abreast,  it  has  been 


5889.  The  cost  of  thorough  -  draining  with 
stones,  incurred  by  Mr  Roberton,  is  as  follows. 
The  drains  were  placed  from  30  to  36  feet  apart, 
as  the  nature  of  the  subsoil  was  favourable  to 
drainage  ;  and  those  average  distances  give  70 
roods,  of  6  yard.-,  of  drains  to  the  imperial  acre. 
Opening  drains  33  inches  deep  and  7  inelies 

wide  at  bottom,  at  SJd.  per  rood  of  6  yards, 

for  70  roods  ,  .  .  .  . 

Preparing  stones  4  inches  diameter,  at  4d.  per 

d.tto,  ..... 

Carriage  of  stones,  at  4Jd.  per  ditto,  . 
Unloading  carts  and  moving  screen-barrow, 

at  %<\.  per  rood  of  6  yards,    . 
Filling  in  e;irth,  at  Jd.  per  ditto, 
Extra  expense  in  the  main  drains, 


£1  12    1 


1    3 

1    6 

4 
31 

0  4 
0  1 
0  10 

4i 

0 

Per  acre  cf  70  roods. 
Or  per  rood  of  6  yards, 


£4  17    6i 
0    I     4i* 


526. 


r 


V/'////'' 


TILE  DOUBLE  DUCT  FOR 
A  M.\1N  STONE  DRAIN. 


recommended  to 
place  one  of  them 
upon  its  back  on  the 
ground,  and  to  set 
the  other  upon  it, 
edge  upon  edge.  Un- 
less the  tiles  are  pro- 
vided with  broad 
flanges,  or  a  tile-sole 
be  inserted  between 
them,  so  as  it  shall 
lie  upon  the  edges 
of  the  under  tile,  and 
form  the  sole  for  the 
upper  one,  it  is  evi- 
dent that  the  upper 
one  will  always  run 
the  risk  of  slipping 
down  into  the  under 
one. 


5890.  An  important  method  of  draining  is  that 
of  tot/s,  which  is  executed  in  a  different  manner 
from  tile  or  stone  draining.  I  have  sei-n  exten- 
sive and  successful  cases  of  drying  bogs  in  Ire- 
land, by  ordinary  drains,  especially  of  Carrick 
Bog,  ill  the  county  of  Meath,  by  Mr  Featlierstone 
of  Castle  Rattan;  and  as  I  consider  his  plan  an 
excellent  one,  I  shall  describe  it.  Tiie  plan  con- 
sists of  dividing  the  bog  into  divisions  of  60 
yards  in  breadth,  by  open  ditches  of  4  feet  in 
depth  and  4  feet  wide  at  top,  allowance  being 
thus  made  for  the  sliding  in  of  the  sides  and 
subsidence  of  the  moss  by  drying,  which  cause 
considerable  diminution  in  the  dimensions  of  the 
drains.  The  open  ditches  are  connected  by 
panillel  drains  at  right  angles,  3  feet  3  inches  in 
depth  and  18  inches  in  width.  Fig.  527  is  a 
plan  of  these  drains,  where  a  are  the  large 
ditches  and  b  the  small  drains.  The  ditch  a  at 
the  bottom,  next  the  dry  land,  takes  away  the 
water  to  a  river.  The  fall  in  the  ditches  and 
drains  is  obtained  from  the  natural  upheaving  of 


Fig.  527. 


J 


c 


A  PLAN  FOR  DRAINING  BOGS 

the  moss  at  its  centre  above  the  level  of  the 
adjacent  ground,  and  this  peculiarity  causes  all 
the  drainage  water  of  such  bogs  to  flow  towards 
the  land.  This  bog  constitutes  a  part  of  the 
great  Bog  of  Allen,  which  covers  many  thou- 
sands of  acies.  The  moss  is  of  great  depth,  and 
very  wet  and  soft,  and  most  probably  floats  upon 
the  surface  of  a  large  lake. 

5891.  Besides  the  inclination  of  its  surface — 
•which  much  facilitates  its  drainage — this  bog  is 


AS  PRACTISED  IN  IRELAND. 

conveniently  situated  for  its  improvement  after 
draining  in  the  vicinity  of  extensive  knolls  of 
limestone  gravel.  This  gravel  seems  to  be  a 
peculiar  feature  in  the  geology  of  Ireland,  and 
appears  as  a  gift  of  nature  in  those  parts  where 
bogs  abound,  as  if  to  provide  a  ready  means  of 
converting  tlieir  dried  vegetable  surface  into  use- 
ful earthy  mould.  When  spread  in  a  compara- 
tively thin  layer  upon  the  drained  moss,  it  soon 
converts  it  into  an  arable  soil  fit  to  carry  in 
abundance  every  species  of  produce. 
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Fie.  5-28. 


5892.  The  small  drains  b  are  made  in  this 
manner.  A  garden 
line  is  stretched  at  right 
angles  from  one  open 
diicli  a,  to  another  a, 
60  yards.  The  upper 
rough  turf  is  cut  in  a  per- 
pendicular direction, 
along  the  line  with  the 
edging-iron,  fig.  528. 
The  line  is  then  shifted 
18  inches,  the  width  of 
tlie  top  of  the  drain, 
where  a  similar  cut  is 
made  by  the  edging-iron. 
While  one  man  is  em- 
ployed at  this,  another 
cuts  a  moderately  thick 
turf  across  the  drain 
with  a  broad-mouthed 
shovel,  fig.  83.  The 
drain  is  then  left  two 
months  to  allow  the 
water  to  run  ofi",  the  moss 
to  subside,  and  the  turf 
to  dry. 


THK  EDGING-IRON. 


5893.  At  the  end  of 
that  time  the  edging- 
iron,  fig.  528,  is  employed  by  one  man  cutting 
down  the  sides  of  the  drain  in  a  perpendicular  di- 
rection 2  feet  3  inches  deep  ;  while  another  man 
uses  the  square-mouthed  shovel,  fig.  83,  to  cut 
the  moss  into  large  square  peats;  which  being  wet, 
and  situate  much  below  the  hand,  cannot  be 
thrown  out  with  the  shovel,  but  are  taken  hold 
of  by  a  third  man,  with  the  small  three-pronged 
graip,  fig.  218,  and  thrown  upon  the  surface, 
where  their  square  form  is  regained  by  a  few 
strokes  with  the  back  of  the  shovel,  and  then 
left  to  dry  and  harden.  The  work  is  again  left 
for  two  months  more,  for  the  water  to  drain  off, 
and  the  moss  to  subside  still  further. 

6894.  A  new  spade,  which  I  have  named  here 
as  the  "  horizontal  spade,"  fig.  529,  because  it 


.  in;  lloKIZnNTAI,  SFADE. 

works  in  a  Iktiz  'Utal  direction,  has  lately  been 
introduced  in  bog-diaining,  to  cut  the  under 
parts  of  tlie  po:it>  und  turfs  in  making  these 
drains,  and  assist  in  casting  ihem  out,  instead  of 
the  small  tliree-pronged  graip,  fig.  218.  In  bogs, 
where  footing  is  found  for  the  workmen,  or  for 


cutting  the  under  part  of  the  upper  turf,  thi< 
instrument  is  really  useful  ;  bat  in  deep  bogs,  in 
the  drains  of  which  no  man  can  be  supported, 
such  a  spade  is  of  no  use  in  cutting  out  the 
second  and  lowest  turfs,  which  are  too  much 
below  the  hand  of  a  man  standing  upon  the 
surface.  The  three-pronged  graip  is  the  only 
tool  he  can  most  conveniently  use  in  such  a  case. 

5895.  In  the  course  of  the  four  months,  the 

moss  subsides  about  1   foot,  and  the  turfs  and 

peats  become  firm.     After  the  two  spits  of  the 

shovel  have  been  thrown  out,  the  edging-iron  is 

again  employed  by  one  man  to  cut  down  both 

sides  of  the  drain  to  the  depth  of  about  1  foot, 

leaving  a  shoulder  5  inches  broad  on  each  side. 

The  pushing-scoop,  fig.  509,  is  then  employed  by 

another  man  to  cut  the  moss  below  and  acroeu 

this  last  narrow  spit,  whilst  a  third  man  take  a 

out  the  cut  pieces  with  the  small  graip.     This 

scoop  is  employed  to  polish  the  narrow  bottom  cf 

the  drain  with  a  few  shoves  of  its  back,  making 

a  duct  1  foot  deep  below  the  shoulders.     Tb» 

filling  of  the  drain  is  commenced  after  this  last 

spit  has  been  removed,  and  is  conducted  in  thia 

manner.    The  large  turf  b,  fig.  530,  taken  out  by 

the   second  spit, 
Fig.  630.  ^^      jjgi^g  j,^^    ^j^y^ 

>>14^^*,  is  lifted  by  the 
hand,  and  placed 
upon  the 
shoulders  e  e.  If 
this  turf  is  re- 
placed too  tight 
in  the  drain,  the 
moss  will  have 
a  tendency  to 
collapse  from 
both  sides,  and 
choke  up  or  di- 
minish the  open 
duct  (i.  The 
large  turf,  a, 
first  taken  out,  is 
then  lifted  by  the 
liand,  and  put 
into  the  middle 
of  the  drain,  as 
in  the  figuro, 
with  the  grass 
face  undermosr., 
and  the  long  uax*- 
row  stripes  of 
turf,  c  c,  sepa- 
rated by  the  scoop  from  the  bottom  spit,  aTong 
with  any  other  broken  pieces,  are  firmly  packed, 
by  means  of  the  small  graip,  fig.  218,  along  both 
sides  and  top  of  the  drain,  so  that  the  entire  num- 
ber of  turfs  just  fill  up  the  subsided  drain  to  the 
top.  It  is  not  an  uncommon  practice  to  put  the 
turf  first  taken  out,  upon  the  shoulders  of  the 
drain  with  the  grass  face  undermost  ;  but  as 
the  grass  is  soon  converted  into  mould,  and  will 
fall  into  the  duct,  it  is  better  to  place  the  second 
turf  upon  the  shoulders,  being  composed  entirely 
of  fibrous  moss,  unconvertible  there  into  mould. 

5896.  When  confidence  is  not  placed  in  drain- 
ing bogs  by  their  own  materials,  and  when  larch 


# 
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THE  SHOULDERED  BOG-DRAIN. 
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wood  is  plentiful,  a  species  of  tile  may  be  made 
from  it  to  answer  the  purpose  of  a  rigid  duct. 
Mr  Scot  of  Craigmuie,  in  the  Stewartry  of  Kirk- 
cudbright, has  used  tubes  of  larch  as  ducts  in 
bog-draining,  and  found  them  to  succeed.  The 
larch-tube  finished,  represented  in  fig.  531,  pre- 

Fi?.  531. 


from  2000  to  3000  such  tiles  every  day,  which, 
after  being  thoroughly  dried   by  the  weather 


Fig.  533. 
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THE  LARCH  DRAIN-TUBK. 

sents  a  square  of  4  inches  outside,  with  a  clear 
water-way  of  2  inches.  The  cost  of  these  tubes, 
however,  exceeds  that  of  clay  tiles  and  soles,  and 
more  so  of  pipe-tiles.  Taking  the  cost  of  tiles 
and  soles,  of  15  inches  in  length,  at  Ms.  per 
1000,  exclusive  of  carriage,  their  worth  is  1^ 
farthing  the  lineal  foot.  A  lineal  foot  of  larch 
tube  contains  1  superficial  foot  of  timber  at  1 
inch  thick,  which  costs,  for  carriage  and  sawing, 
1  farthing  ;  the  fitting,  boring,  and  pins,  other  2 
farthings  ;  the  timber,  at  6d.  the  cubic  foot,  in- 
creases the  cost  2  farthings  more — altogether  5 
farthings,  making  the  tube  more  than  three 
times  dearer  than  tiles.  And  even  with  the  cost 
of  the  timber  thrown  into  the  bargain,  the  tubes 
would  still  be  double  the  price  of  tiles,  including, 
in  addition,  carriage  at  6s.  8d,  per  1000  ;  and,  as 
a  consequence,  the  price  of  larch-tubes  will  be 
more  than  double  that  of  pipe-tiles.*  Such 
Fig.  532.  tubes,  therefore ,  would 

*       '  only    be  used    in    bog- 

draining,     where     the 
moss  is  too  soft  for  tiles. 

'  5897.  Tiles  made  of 
dried  peats  have  been 
recommended  for  the 
drainage  of  land  where 
peats  are  near,  and  tiles 
and  stones  distant.  In 
case  of  such  a  locality 
requiring  draining,  a 
peat-tile  may  be  made 
by  a  spade  contrived 
by  Mr  Hugh  Calder- 
wood,  bricklayer,  Ayr- 
shire. It  consists  of  an 
iron  cutting  part,  fig. 
532,  of  a  serai-cylin- 
drical form,  furnished 
with  a  flange  on  each 
edge,  and  a  cutting 
tongue  at  the  extremity 
of  one  of  the  flanges. 
It  is  provided  with  a 
cross-headed  helve, 
which  is  inserted  into  a 
THE  CALDERwooD  PEAT-  socket  attached  to  the 
TILE  SPADE-TOOL.       Cutting  part. 


are  fit  for  use.  In 
clayey  subsoil  they 
should  be  set  in  the 
drain  as  shown  in 
the  figure  ;  but 
they  may  also  be 
used  singly  in  drain- 
ing moss,  by  being 
set  upon  a  plank  of 
larch  as  a  sole,  as  b 
rests  upon  a.f 
a 
THB  PEAT-TILK  FOR  DRAINS.  5399.  J^  compa- 
rison to  the  expense  of  execution,  perhaps  no 
sort  of  draining  has  done  so  much  good  as 
sheep-drains  on  hill  pasture,  which  have  dried 
its  surface,  and  made  it  sound  for  stock, 
where  formerly  disease  prevailed  to  an  alarming 
extent. 

5900.  The  wet  surface  of  pastoral  hills  com- 
posed of  impervious  clay  may  be  dried  on  the 
principle  of  surface-draining,  by  cutting  numer- 
ous transverse  open  drains  across  the  face  of  the 
hills,  and  receiving  the  water  from  them  in  open 
ditches.  Covered  drains,  however,  when  properly 
formed,  are  best  adapted  even  for  sheep  pasture, 
as  being  not  only  secure  from  external  damage, 
but  permanent  in  their  structure  ;  and  no  sort  of 
drain  is  better  adapted  for  the  pipe-tile.  Such 
drains  keep  the  surface  unbroken  ;  no  manure 
from  the  pasture  can  be  washed  into  them  ;  the 
ground  is  rendered  permanently  dry;  and  I 
think  they  a^re  much  cheaper  made  than  any 
form  of  drain  at  present  known.  Although  I 
recommend  covered  drains  in  hill  pasture,  yet, 
as  open  ones  are  most  frequently  in  use,  it  is 
necessary  to  describe  the  best  forms  of  these. 

5901.  Open  surface-drains  in  permanent  pas- 
ture appear  in  plan  as  represented  in  fig.  534, 

Fig.  534. 


A  PLAN  OF  SHEEP-DRAINS   ON  A  HILL    OF 
IMPERVIOUS  SUBSOIL. 


5898.  The  tile  cut  out  of  the  peat  by  this 
spade  has  the  appearance  represented  in  fig. 
533,  where  two  separate  tiles,  a  and  b,  are  placed 
one  above  the  other,  leaving  a  circular  opening 
in  the  centre  between  them.     One  man  can  cut 
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where  the  leader  e  /  is  cut  the  more  nearly 
down  the  face  of  the  hill  the  less  steep  the 
acclivity  is,  and  the  feeders  are  cut  across  the 
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face  nearly  in  parallel  lines,  into  the  leader.  lu 
this  way,  the  water  is  entirely  intercepted  by 
the  feeders  in  its  passage  down  the  hill.  Where 
one  leader  enters  another,  the  line  of  junction 
should  never  be  at  right  angles,  but  at  an  acute 
angle  with  the  line  of  the  flow  of  water,  as  e/ 
enters  d  b  ;  and  where  small  drains  enter  a  large, 
from  opposite  sides,  they  should  do  so  at  alter- 
nate points,  as  shown  by  the  three  drains  above/, 
and  not  as  the  three  pairs  of  drains  above  these 
towards  e.  The  large  main  drain  c  6  rf,  or  the 
sub-main  <;  a  i,  may  be  left  open  or  covered. 
Should  the  sub  form  the  line  of  separation  between 
arable  ground  and  permanent  pasture,  it  may  be 
left  open,  and  serve  as  an  assistant  to  the  fence 
of  the  hill  pasture;  but,  if  the  entire  hill  be  under 
pasture,  it,  may  still  be  left  open,  as  a  catch- 
water  drain.  The  ends  of  the  drains  at  h  show 
how  they  lie  in  reference  to  the  drains  from  e  to/. 

5902.  There  are  various  ways  of  making  drains 
in  grass.  One  is  to  turn  a  furrow-slice  down  the 
hill  with  the  plough,  and  trim  the  furrow  after- 
wards with  the  spade.  Where  the  grass  is 
smooth  and  the  soil  pretty  deep,  this  is  an  eco- 
nomical mode  of  making  an  open  sheep  drain. 
Every  line  should  be  previously  marked  ofi"  with 
poles  when  the  plough  is  to  be  used.  Such  a 
drain  would  not  cost  a  halfpenny  per  rood  of  6 
yards.  But  where  the  grass  is  rough  and  strong, 
and  swampy  places  intervene,  the  plough  is  apt 
to  choke,  and  come  out  of  the  ground,  by  the 
long  grass  accumulating  between  the  coulter  and 
beam,  and  make  coarse  work;  while  the  horses 
are  apt  to  strain  themselves  in  the  swampy  ground, 
so  that  the  risk  would  be  considerable. 

5903.  A  better,  though  more  expensive  mode, 
is  to  form  them  altogether  with  the  spade.  Let 
a,  fig.  535,  be  a  cut  thrown  out  by  the  spade,  9 

Fig.  535. 


5904.  The  drain,  in  fig.  586,  is  a  covered  sheep* 
drain.  A  cut  is  first  made  6  inches  wide  at 
bottom,  16  inches  deep,  and  18  inches  wide  at 

Fig.  536. 


AN  OPEN  SHEEP-DRAIN  IX  GRASS. 

inches  wide  at  bottom,  16  inches  of  a  slope  in 
the  high  side,  and  10  on  the  low,  with  a  width 
of  20  inches  at  top  along  the  slope  of  the  ground. 
A  large  thick  turf  b  is  removed  by  the  spade, 
and  laid  with  its  grassy  side  down  the  s-iope, 
while  the  shovellings  are  thrown  upon  its  top 
to  finish  the  bank  neatly.  Such  a  drain  catches 
all  the  water  descending  the  surface  between  it 
and  the  drain  above,  and  leads  it  to  a  main  or 
sub-main  drain.  Such  an  open  drain  may  be 
formed  for  about  twopence  per  rood  of  6  yards, 
provided  many  obstructions,  such  as  brushwood 
aud  rank  heather,  do  not  encumber  the  surface. 


A  COVERED  SHEEP-DRAIN  IN  GRASS. 

top.  The  upper  turf  a  is  taken  out  whole  across 
the  cut,  as  deep  and  large  as  the  spade  can 
make  it.  Two  men  will  take  out  such  a  turf 
better  than  one,  with  the  assistance  of  the  hori- 
zontal spade,  fig.  529.  It  is  laid  for  a  time  on 
its  grassy  face  upon  the  higher  side  of  the  drain, 
and  the  earth  pared  from  the  other  side  with 
the  spade,  leaving  the  turf  of  a  trapezoidal  shape. 
While  one  man  is  doing  this,  the  other  is  casting 
out  with  a  narrow  spade  the  bottom  b  of  the 
drain  ;  and  the  earth  and  shovellings  are  spread 
over  the  ground.  The  large  turf  a  is  then 
replaced  in  its  natural  position,  and  tramped 
down,  leaving  the  open  space  6  below  it  for  the 
water  to  pass  along.  This  is  not  so  permanent 
a  form  of  sheep-drain  as  the  last,  nor  can  it  be 
so  easily  kept  clear  ;  and  it  is  unsuited  to  pas- 
ture for  cattle,  as  they  would  inevitably  tramp 
the  turf  to  the  bottom  of  the  drain,  though  it 
would  be  stronger  were  the  turf  a  to  rest  on 
two  shoulders  as  6  does  on  c  e  in  fig.  330.  As 
made  thus,  it  also  afifurds  an  open  space  for  moles 
to  run  along  ;  and  when  any  obstruction  by  them 
or  other  burrowing  animals  occurs,  the  part  ob- 
structed cannoffbe  detected  until  the  water  is  seen 
to  overflow  the  lower  side  of  the  drain,  where  the 
turfs  must  be  raised,  and  the  obstruction  re- 
moved. It  forms,  however,  a  neat  drain,  pos- 
sessing the  advantage  of  retaining  the  surface 
whole  where  sheep  alone  are  grazed  ;  but  it 
could  not  be  formed  for  less  than  fourpence  per 
rood  of  C  yards  ;  and  when  it  is  determined  to 
expend  so  much  in  making  sheep-drains,  it  would 
be  better  to  employ  pipe-tiles  at  once,  which 
would  require  a  comparatively  narrow  cut.  The 
pipe-drains  could  be  made  for  little  more  than 
the  original  cost  of  the  pipes,  with  carriage. 

5905.  It  is  s\irprising  how  little  desire  seems 
to  be  evinced  by  landed  proprietors,  to  prepare 
the  ground  by  draining  for  the  reception  of 
plantations.  The  fencing  of  young  plantations 
is  scrupulously  attended  to,  and  very  properly, 
because  young  trees  cannot  defend  themselves 
against  the  depredations  of  man  and  beast  ;  but 
it  is  strange  that  it  never  occurs  to  the  planter, 
that  young  trees  are  as  little  able  to  defend 
themselves  against  the  chilling  and  suffocating 
influence  of  water  about  their  roots,  as  their 
Stems  and  tops  can  withstand  the  gnawiugs  and 
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croppings  of  animals.  The  deleterious  effects  of 
water  iu  the  case  of  every  large  plantation  that 
does  not  form  an  important  portion  of  a  domain 
may  be  explained — in  the  freezing  of  the  ground 
in  winter  in  one  mass  around  the  roots  of  the 
trees,  as  long  as  they  are  young  ;  in  obstructing 
the  sun's  heat  entering  the  soil,  and  finding  its 
way  to  the  roots,  iu  the  early  part  of  every  year; 
in  preventing  the  passage  of  the  air  to  the  roots 
of  the  trees,  the  presence  of  air  being  essential 
to  their  good  health  ;  and  the  particular  effects 
produced  by  all  these  causes  may  be  witnessed 
iu  every  tree  becoming  the  victim  of  lichens  and 
Diosses,  or  other  parasitic  plants,  or  of  being 
evidently  stinted  in  its  growth,  or  diseased  in 
the  interior  of  the  trunk.  The  consequences  are, 
the  trees  are  a  very  long  time  of  reaching  to  a 
state  of  usefulness  as  timber  or  shelter,  and  can 
never  realise  the  price  of  those  grown  on  dry 
soils.  It  is  not  enough  to  place  young  trees  in 
ground  that  does  not  become  a  plashy  swamp  in 
the  worst  winter  weather,  because  rough  ground 
ifill  retain  as  much  moisture,  in  its  vegetable 
covering  and  spongy  mould,  as  will  injure  the 
riots  of  the  young  plants  constantly  remaining 
id  it.  No  alternative  is  therefore  left,  but  to 
drain  the  ground  before  it  is  converted  into  a 
plantation,  if  the  planter  desires  his  trees  to 
attain  maturity  and  usefulness  ;  and  the  system 
of  drainage  suited  for  such  ground  is  neither 
intricate  nor  expensive. 

5906.  Ground  appropriated  to  the  use  of  trees, 
should  be  drained  by  open  drains  upon  the  sur- 
face only,  and  not  with  covered  drains  of  any 
kind  ;  f«r  the  roots  of  the  trees  will  direct  their 
first  efforts  towards  the  conduits  of  covered 
drains,  in  search  of  moisture  in  the  summer 
season,  and  their  fibres  will  soon  choke  up  the 
orifice  of  the  conduits.  Now,  open  drains  upon 
the  surface  will  be  quite  sufficient  to  remove  all 
the  water  that  would  remain  in  a  stagnant  state 
in  winter,  and  prove  injurious  to  the  roots  ; 
whilst  they  allow  as  much  moisture  to  remain 
under  the  roots  of  the  trees  as  proves  beneficial 
to  them  in  summer  ;  and  they  are  not  required 
to  be  made  so  large  or  so  deep  as  to  be  objected 
to  on  the  score  of  expense. 

5907.  On  laying  out  the  drains  on  such  ground, 
it  is  requisite  to  observe  the  form  of  the  surface; 
and  wherever  a  hollow  trough  occurs,  with  rising 
ground  on  both  sides,  there  cut  a  main  drain 
along  the  bottom  of  the  hollow.  This  drain 
should  at  least  be  3  feet  in  depth,  and  have  a  flat 
bottom  of  1  foot  in  breadth,  to  allow  the  spade 
to  pass  easily  along  it  in  scouring  out  at  any 
time  the  earthy  and  vegetable  matter  that  may 
have  fallen  into  it  ;  and  its  width  should  be  1^ 
foot  for  every  foot  in  depth — allowing  the  bottom 
to  be  1  foot  in  width.  Thus, for  example,  a  main 
drain  3  feet  in  depth  would  be  4^  feet  in  width; 
but  having  1  foot  width  in  the  bottom,  it  should 
be  5|  feet  wide.  The  size  of  the  main  drain  is 
of  course  regulated  by  the  probable  quantity  of 
water  it  will  have  to  convey  away  from  the 
small  drains  which  lead  into  it  ;  and  besides, 
main  drains,  and  all  other  sorts,  should  be  so 
formed  as  to  be  rather  too  capacious  than  too 


confined,  to  contain  all  the  water  that  will  ever 
flow  in  them. 

5908.  The  small  drains  should  not  be  made 
along  the  fall  of  the  ground,  as  in  the  case  of 
covered  drains  in  ordinary  arable  land  drainage, 
because  the  large  body  of  water  which  they  at 
times  will  at  once  collect  from  the  surface  would 
then  be  apt  to  run  holes  into  their  sides  and  bot- 
toms. They  should,  therefore,  be  placed  with  a 
slope  across  the  inclination  of  the  ground  towards 
the  main  drains,  at  such  an  angle  as  just  to  pre- 
serve a  brirk  enough  trot  in  the  water  to  carry 
off  sediment  and  leaves,  but  not  to  injure  the 
sides  and  bottom.  In  clay  soil,  the  slope  may  be 
made  more  inclined  than  in  light  soil.  The 
small  drains  should  not  be  made  less  than  20 
inches  in  depth  in  clay  soil,  with  a  width,  of 
course,  of  c'.O  inches,  and  with  9  inches  at  the 
bottom,  making  the  entire  width  at  the  top  39 
inches.  And  on  light  soils  they  should  not  be 
made  less  than  14  inches  in  depth,  and  21  inches 
in  width,  with  9  inches  at  bottom,  making  the 
entire  width  30  inches. 

5909.  Where  slight  hollows  occur  across  the 
surface  of  a  field  of  small  drains,  a  sub-main 
drain  should  be  inserted  therein,  having  a  com- 
munication with  a  main  drain.  These  sub-main 
drains  should  be  of  less  dimensions  than  main 
drains,  but  larger  than  the  small  drains,  and  of 
the  same  proportions  as  the  other  two  kinds. 

5910.  The  cost  of  the  14  inches  in  depth  drain 
in  light  soil,  requiring  a  little  picking  at  the  bot- 
tom, will  be  about  1  farthing  per  running  yard  ; 
and  that  of  the  20  inches  deep  drain  in  clay  soil, 
with  extra  picking,  will  be  2  farthings  per  run- 
ning yard.  The  cost  of  making  the  main  and 
sub-main  drains  will  be  in  proportion  to  the 
above  prices,  according  to  the  quantity  of  picking 
earth  thrown  out  and  required  in  the  respective 
kinds  of  soils  mentioned.  The  cost  of  draining 
per  acre  will  depend  on  the  number  of  the  drains, 
and  the  number  is  determined  by  the  distances 
fixed  on  between  the  drains ;  and  the  distances 
between  the  drains  depend  on  the  quantity  and 
frequency  of  the  rain  that  falls  iu  the  particular 
locality.  Perhaps  I  may  state,  as  a  guide  be- 
tween two  extremes,  that  the  drains  need  not  be 
nearer  in  any  place  than  5  yards,  nor  be  distant 
more  than  40  yards;  the  distance  being  closer  in 
clay  than  iu  light  soils. 

5911.  Quicksands  are  troublesome  to  dry, 
when  met  with  in  drains.  Here  is  a  narrative  of 
a  successful  method  of  draining  them  with  tiles, 
by  Mr  William  Linton,  Sheriff  Hutton,  York  : 
"  When  the  first  man  has  got  a  few  feet  from  the 
end  of  the  drain,  the  second  commences  taking 
out  the  bottom  of  it ;  and  as  soon  as  he  has  made 
way  for  the  laying  of  stones  or  clay  tiles,  they 
are  immediately  laid  by  the  tile-layer — first  lay- 
ing the  bottoms  quite  close  to  each  other,  and 
upon  them  the  tiles,  leaving  as  little  crevice  as 
possible,  and  immediately  covering  them  with 
about  4  inches  of  the  most  tenacious  soil  that  can 
be  procured.  Clay  would  be  used,  but  on  ac- 
count of  its  being  in  large  hard  lumps,  it  cannot 
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be  made  to  bed  suflSciently  close  to  keep  out  the 
sand.  Here  1  must  notice  that  it  is  esaentially 
necessary  that  the  drains  be  cut  3  or  4  inches 
wider  at  the  bottom  than  the  width  of  the  tile,  so 
as  to  admit  this  strong  soil  down  the  sides  to  the 
Tery  buttom.  Much  mischief  is  done  by  the  saud 
getting  in  at  the  bottom  part  of  the  joinings  of 
the  tiles.  Other  materials  have  beeu  used  for 
keeping  out  the  saud,  but  with  bad  effect.  I 
prefer  clay  to  anything  eUe,  when  it  can  be  got 
suflBciently  loose  and  malleable,  so  as  to  bed 
quite  close  and  firm,  and  leave  uo  crevice.  .  . 
.  .  .  After  the  clay  or  strong  soil  is  well 
trodden  in,  and  thrust  down  the  sides  of  the  tiles 
with  a  common  spade,  the  saud  thrown  out  in  the 
making  of  the  drain  is  then  filled  in,  and  is 
firmly  beat  down  by  treading,  and  sometimes  by 
running  a  broad-wheeled  cart  upon  it,  in  which 
is  put  a  sufficient  weight,  in  order  that  the  cover- 
ing of  the  drain  may  become  as  firm  as  any  other 
part  of  the  field.  This  is  done  to  prevent  the 
water  from  descending,  or  finding  a  channel  to 
the  tile  in  that  direction,  or  it  would  be  almost 

impossible  to  keep  out  the  sand 

The  pipe-tile  having  been  of  late  introduced  into 
this  neighbourhood,  I  have  commenced  using 
them.  The  drains  are  cut,  and  every  other  part  of 
the  work  performed,  in  the  same  way  as  when 
the  common  tiles  are  used.  But  on  account  of 
the  land  being  but  recently  drained  by  them,  my 
observations  are  not  sufficiently  matured  to  jus- 
tify me  in  saying  that  they  are  in  all  respects 
equally  good  with  the  common  tiles.  I  find  it 
sometimes  difficult  to  get  them  to  fit  close  enough 
to  each  other,  the  ends  not  being  quite  straight, 
and  some  of  them  curved  in  the  middle  ;  there- 
fore it  is  necessary  to  apply  clay  to  most  of  the 
joinings.  Of  these  running  sands  I  have  drained 
about  500  acres  ;  and  when  the  plan  which  has 
beeu  stated  here  at  large  was  adopted,  which  has 
generally  been  the  case,  the  average  cost  per  acre 
was  about  £5,  5s.  ;  that  is  to  say,  1500  tiles  at 
26s,  per  thousand  ;  3000  bottoms  at  lis.  per 
thousand  ;  cutting,  £1,  10s.  ;  and  incidental 
expenses,  3s  ;  total,  £5,  5s."  * 

5912.  Every  one  travelling  by  railroad  may 
have  observed,  in  many  of  the  deeper  cuttings, 
that  the  earth  had  slipt  in  large  masses  down  the 
face  towards  the  bottom  ;  and,  on  examining  the 
cause  of  these  slips,  it  will  invariably  be  found  to 
arise  from  the  action  of  water  upon  the  subsoil 
The  subsoil  so  affected  is  clay,  and  it  is  so 
affected  whether  it  be  of  a  uniform  texture  or 
interstratified  with  veins  of  sand.  If  there  were 
DO  clay,  there  would  be  no  excess  or  retention  of 
water,  and  of  course  no  land-slips.  Cuttings  of 
railways  may  be  regarded,  therefore,  as  drains 
intersecting  the  substrata  to  the  extent  of  their 
depth,  and  exposing  to  view  the  sections  of  the 
impervious  matter  upon  which  the  water  natu- 
rally travels  towards  the  cutting,  in  precisely  the 
same  manner,  but  on  a  much  larger  scale,  as  the 
water  is  seen  to  issue  from  the  intersected  strata 
of  the  exploratory  drains  recommended  to  be 
made  in  every  field  before  being  drained, 
(5793.) 


591 3.  As  the  clay  which  retains  the  water  that 
does  the  mischief  cannot  be  removed,  the  only 
expedient  left  is  to  remove  the  water,  by  convey- 
ing it  away  in  channels,  instead  of  allowing  it  to 
take  its  own  course  amongst  the  interstices  of 
the  clayey  strata  ;  and  these  channels  may  con- 
sist either  of  open  conduits  or  covered  drains. 

5dl4.  One  method  in  which  these  channels  are 
usually  employed,  in  draining  the  face  of  railway 
cuttings,  is  to  place  them  in  a  slanting  direction 
down  the  face  of  the  cutting,  in  numerous!  paral- 
lel lines,  and,  when  they  slant  from  opposite 
directions,  are  sometimes  made  to  empty  them* 
selves  in  a  common  channel.  Where  the  entire 
face  of  the  cutting  is  a  uniform  mass  of  tenacious 
boulder-clay,  and  the  open  channels  are  made  as 
deep  as  to  be  imbedded  in  it  through  the  mould 
returned  upon  the  surface  of  the  catting,  this 
method  may  answer  the  purpose.  In  all  such 
cases  the  channels,  to  be  efficient,  should  be  df 
large  dimensions,  and  cut  deep  into  the  clay-- 
one  being  cut  near  the  top  of  the  cutting,  and 
sloped  to  the  right  and  left  from  its  highcti 
point  ;  and  only  another,  perhaps,  cut  about 
midway  across  the  face  of  the  cutting,  of  the 
same  form  and  size.  The  water  would  find  ita 
way  from  the  surface  iuto  these  channels  more 
quickly,  were  the  surface  raised  into  the  form  of 
ridges;  and  as  there  is  always  a  built  drain  at 
the  bottom  of  the  cutting,  the  ridges  should  be 
continued  below  the  lowest  channel  to  that 
drain,  hut  such  chanuels  are  usually  made  in 
the  face  of  the  cuttings,  whether  the  clay  is  of 
uniform  texture  or  otherwice  ;  and  the  conse- 
quence is,  that  the  water,  in  oozing  through  the 
sand-veins,  in  time  carries  down  both  clay  and 
channels  in  land-slips  as  it  did  before. 

5915.  Another  method  of  draining  the  cuttings 
consists  in  making  covered  drains  of  tiles,  branch- 
ing in  different  directions,  in  the  places  where 
the  water  is  found  to  burst  out  to  the  day  ;  and 
the  success  of  this  plan  is  as  uncertain  as  the 
other,  because  the  remedy,  in  both  cases,  is  ap- 
plied to  remove  the  effect,  not  the  cause  of  the 
evil. 

5916.  A  recent  attempt,  I  observe,  has  bees 
made  to  drain  the  face  of  these  cuttings  by  means 
of  patented  cast-iron  pipes,  which  are  so  laid 
down  as  to  convey  all  the  water  to  the  drain  at 
the  bottom  of  the  cutting  ;  but  this  plan  seems 
to  me  to  be  founded  on  no  better  principle  than 
that  of  the  open  channels  or  covered  drains  men- 
tioned above,  inasmuch  as  it  temporises  with  the 
effect  only,  and  does  not  grapple  with  the  true 
cause  of  the  evil. 

5917.  The  draining  of  such  cuttings,  I  think, 
ought  to  be  conducted  in  a  different  manner  from 
any  of  these.  In  fig.  537,  let  a  6  be  the  face  of 
a  deep  railway  cutting,  from  20  to  40  feet  in 
depth,  rising,  as  such  cuttings  usually  do,  1  foot 
in  li  foot.  The  ground  at  the  top  of  all  cuttings, 
h,  will  be  found  to  exist  in  one  of  three  states, 
namely,  sloping  upwards  from  b  to  c ;  or  on  a 
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level  from  b  io  d;  or  sloping  downwards,  from  b 
tok. 


5918.  When  the  ground  slopes  upwards  from 

Fig.  537. 


b  to  c,  and  the  subsoil  is  of  uniform  clay,' the 
water  on  the  surface  will  run  from  c  to  b,  and 
thence  down  the  face  of  the  cutting  all  the  way, 
from  b  to  a,  washing  away  some  of  the  soil  in 
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its  progress,  leaving  parallel  ruts.  But  were  an 
o])en  channel  formed  in  the  face  a  little  below 
b,  and  another  about  half-way  down  at  h,  and 
the  face  6  a  formed  into  upright  ridges,  it  is 
e'rident  that  the  open  channels  at  b  and  k  would 
:  intercept  the  water  and  carry  it  away,  while  the 
ridges  would  convey  it  faster  into  them  than 
could  the  plain  surface. 

5919.  When  the  subsoil  is  not  uniform,  but 
veined  as  from /to  g,  it  is  probable  that  part  of 
the  water  will  be  absorbed  by  the  ground  at  g, 
and  find  its  way  out  at  the  face  at/,-  in  which 
case,  a  covered  conduited  drain  a  little  way  above 
6,  as  deep  as  to  intersect  the  dotted  line  (/  /, 
would  prevent  the  burst  of  water  at /more  effec- 
tually than  any  number  of  open  channels  or 
covered  drains  on  the  face  at /could  possibly  do. 
If  more  than  one  stratum  exists,  as  represented 
hj  f<f  and  hi, a,  drain  at  g,  deep  enough  to  reach 
t,  would  prevent  the  lower  burst  at  h,  as  well  as 
the  upper  one  at  /. 

5920.  Where  the  ground  is  level  from  b  to  d, 
the  water  will  not  run  off,  but  be  absorbed,  and 
find  its  way  towards  the  cutting  either  by  the 
vein  i  k  or  0  a.  Instead  of  using  expedients  to 
remove  the  burst  of  water  at  h,  as  is  commonly 
done,  a  drain  at  i  would  prevent  the  burst  at  h  ; 
and  if  it  were  as  deep  as  to  reach  the  porous 
stratum  a  o,  it  would  prevent  the  bursts  both 
at  h  and  a.  When  a  burst  is  only  seen  at  a,  a 
drain  at  o  will  remove  it.  When  the  ground  is 
of  uniform  clay,  an  open  ditch  above  6,  parallel  to 
the  cutting,  will  prevent  any  water  running 
down  the  face  6  a. 

5921.  On  the  ground  sloping  downwards,  from 
6  to  h,  no  burst  of  water  will  appear  on  the  face 
from  6  to  h  ;  and  if  the  ground  sloped  as  far  as 
e,  none  could  appear  in  the  face  of  the  deepest 
cutting.  But  as  the  ground  commonly  stretches 
from  k  to  I,  any  fall  of  water  from  6  to  A;  upon  a 
veined  subsoil,  would  inevitably  appear  at  a  ; 
and  the  only  sure  way  of  removing  it  is  to  make 
a  drain  at  k,  in  impervious  matter. 

5922.  It  is  clear,  from  these  illustrations,  that 


the  ordinary  mode  of  draining  the  face  of  railway 
cuttings  is  erroneous  in  principle,  and  therefore 
proves  ineffectual  in  practice.  It  may  be  that 
the  sites  of  the  drains  at  g,  o,  and  k  may  be  be- 
yond the  100  yards  reserved  for  the  use  of  rail- 
way operations;  but,  to  meet  such  cases,  power 
ought  to  be  taken  in  every  bill  to  allow  the 
drainage  of  cuttings  to  be  effected.  It  may  also 
be  that  some  of  the  drains,  as  from  g  to  i,  and 
from  i  to  k,  may  be  required  of  inordinate  depth, 
8  or  10  feet,  the  cost  of  which  should  rather  be 
incurred,  and  accomplish  the  drainage  effectu- 
ally, than  waste  time  and  labour  in  petty  abortive 
superficial  attempts. 

5923.  The  railway  is  at  «,  and  m  is  one  of  the 
conduited  drains  always  constructed  along  the 
sides  of  a  railway,  and  becomes  the  great  means 
of  keeping  the  railroad  dry. 

5924.  I  also  observe  that  the  hollows  of  rail- 
ways are  seldom  drained  before  being  filled 
up  with  the  embankment,  the  weight  of  which 
pressing  upon  the  wet  soft  ground  causes  it  to 
slide  aside,  and  the  embankment  to  subside,  when 
more  earth  must  be  brought  to  make  up  for 
the  subsidence.  Such  hollows  should  always  be 
drained  with  a  main  drain  in  the  hollowest  part, 
and  small  drains  running  into  it  from  both  sides, 
and  filled  with  stones  or  tiles.  As  the  embanking 
proceeds,  its  weight  will  squeeze  the  wet  out  into 
the  drains,  and  no  extraordinary  subsidence  will 
thereafter  take  place. 

5925.  These  are  all  the  cases  of  substantial 
draining  likely  to  occur.  Other  minor  modes, 
such  as  sod  and  wedge  draining,  are  only  mo- 
difications of  covered  sheep  drains.  (5904.) 
There  are  also  plug  and  mole  draining  in  strong 
tough  clay  subsoils;  but  tiles  will  supersede 
all  these. 

5926  It  is  improbable  that  drain-ploughs  will 
ever  come  into  competition  with  the  hand,  fur- 
nished with  appropriate  tools.  I  may  mention 
that  Messrs  William  Cadell,  Sons,  &  Co.,  Cra- 
moud,  exhibited  excellent  specimens  of  every 
tool  for  cutting  field  drains,  as  well  as  in  hill 


646 


REALISATION. 


pa^ures,  at  the  show  of  the  Highland  and  Agri- 
cultural Society  at  Glasgow  iu  August  1850. 

5927.  There  are  a  few  considerations  connected 
with  draining  which  yet  require  our  attention,  as 
being  necessary  to  the  right  understanding  of  the 
subject.  Most  drainers  now  believe  that  drains 
formed  in  the  line  of  the  inclination  of  the  ground 
will  drain  the  land  more  effectually  than  by 
drains  traversing  the  face  of  the  inclined  ground, 
but  some  may  still  be  found  to  question  it  as  a 
fact.  Without  assuming  more  than  one  law  of 
hydraulics,  that  water  seeks  the  lowest  level  in 
all  directions,  I  shall  prove  the  accuracy  of  the 
opinion  by  referring  to  fig.  538,  which  represents 
Fig.  538. 


k 


THE   COMPARATIVE     EFFICACY   OF   DRAINS   ACROSS 
AND    ALONG    RIDGES   ON   A    DECLIVITY. 


two  portions  of  a  field  supposed  to  have  the  same 
acclivity,  and  laid  off  iu  6  equal  ridges,  a,  b,c, 
and  d,  e.f,  down  the  slope,  tliree  of  which,  a,  b,c, 
having  the  drains  oblique,  and  three,  d,  e,  f, 
down  the  slope,  the  drains  being  equidistant. 
Nuw,  when  rain  falls  on,  and  is  absorbed  by  the 
ridges,  a,  l>,  c,  d,  e,f,  it  naturally  makes  it  way 
to  the  lowest  level  ;  and  as  the  ground  h.is  the 
same  declivity,  it  will  reach  tlie  bottom  of  the 
drains  sooner  or  later,  as  the  circumstances  pre- 
sented by  the  two  systems  of  drains  accele- 
rate or  retard  its  motion.  Let  us  see  how  these 
circumstances  should  operate  :^0n  the  ridges 
d,  e,f,  tl'.e  water  will  at  first  take  the  course  on 
each  towards  the  open  furrows,  as  indicated  by 
the  deflected  arrows  at  k  ;  and  as  ground  has 
seldom  only  one  plane  of  declination,  but  more 
commonly  one  to  the  right  hand,  and  another  to 
the  left,  from  a  to /or  from /to  a,  it  follows  that 
the  lower  side  of  a  ridge  thus  situated  will  be 
sooner  drained  than  the  upper.  But  both  sides 
will  soon  be  drained,  as  may  be  seen  by  reference 
to  fig.  539,  where  a  and  6  are  vertical  sections  of 
drains,  and  c  1  foot  of  mould,  in  which  the  rain 
is  absorbed  as  fast  as  it  falls  upon  the  ridge,  IS 
feet  broad,  betwixt  a  and  6.  What  is  absorbed, 
on  seeking  the  lowest  level  by  gravity,  will 
hasten  at  first  perpendicularly  towards  the  line 
d  e  ;  and,  in  doing  so,  the  portions  neare-^^t  the 
drains  will  find  it  easier  to  move  towards  the 
open  ducts  d  and  e  than  the  close  ground  at  h. 
In  thus  moving,  the  water  will  always  remain  at 
a  higher  level  at  h  than  at  d  or  e,  and,  by  its 
accumulation  there,  cau^e  a  constant  lateral 
pre.-sure  towards  d  and  e,  aud  this  the  more 
powerfully  the  greater  the  supply  of  water  from 
above.     It  is  believed  by  some  that  water  finds 
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its  way  from  the  surface  of  a  ridge  to  the  drain 
on  either  side  along  the  imaginary  inclined  planes 
«  d  and  c  e;  but  no  force  exists  at  c  to  cause  it 
to  take  so  decidedly  a  diagonal  course,  in  coun- 
teraction to  the  force  of  gravity  which  carries  it 
directly  from  c  towards  A.  The  fissures  in  drained 
retentive  subsoil,  having  a  perpendicular  direc- 
tion, conduct  the  water  downwards  with  in- 
creased velocity  to  the  assistance  of  gravity ;  and 
the  assistance  which  the  water  finds  in  its  way 
laterally  into  the  drains  d  and  e,  from  the  centre 
force  at  h,  is  afforded  by  the  fractures  formed 
byshrinkagein  the  columnar  massesof  the  subsoil. 


A    DRAIN    ON    EACH    SIDE. 

ficial  view,  and  suppose  that  d,  f,  f.  awd  a,  I,  p, 
are  open  furrows,  the  water  will  only  have  to 
move  74  feet,  as  indicated  by  the  arrows  at  ifc, to 
reach  the  open  furrows  d,  e,  and/;  whereas  on 
the  ridges  a  c,  I  in,  and  tf  i,  it  will  have  to  move 
across  the  entire  breadth  of  15  feet,  just  double 
the  distance  of  the  other,  before  it  cau  reach  the 
open  furrows,  a,  I,  g. 


5928.  On  the  ridges  ah  c,  fig.  538,  on  the  other 
hand,  the  water  will  have  to  traverse,  in  the 
direction  of  the  arrows  6  and  h,  the  entire  distance 
Across  the  drains  a  and  /  or  /  and  g,  instead  of  half 
the  distance  on  rf,  e,  f ;  for  both  sets  of  drains  are 
supposed  to  be  equidistant.  So  that  the  water 
should  take  double  the  time  to  reach  the  drains 
at  a,  I,  and  g,  than  at  d,  e,  and/.  Take  the  super- 


5929.  Trace  the  passage  of  the  water  under 
the  surface,  tiirough  the  substrata.  Mr  Thom- 
son, Haiigingside,  Linlithgowshire,  drained  150 
acres  of  laud  having  an  inclination  varying  from 
1  in  10  to  1  in  30.  Portions  of  3  fields  had 
drains  cut  in  them  in  1828,  1829,  and  1830,  in 
the  oblique  direction,  and,  finding  them  less 
successful  than  the  rest  of  the  fields,  he  put  them 
iu  the  direction  of  the  slope.  '"  in  order,"  says 
he,  "  to  ascertain  the  cause  of  these  failure-s  a 
cut  was  made  in  the  field  first  referred  to,  enter- 
ing at  a  given  point,  and  carrying  forward  a 
level  to  a  considerable  depth,  when  it  was  clearly 
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Been  that  the  substrata,  instead  of  taking  in  any 
degree  the  inclination  of  the  surface,  lay  hori- 
zoutally,  as  represented  in  fig.  540.  It  is  there- 
Fig.  5i0. 


THK  OKDINARY  POSITION  OF  SUBSTRATA  IN  REFER- 
ENCE TO  THE  SURFACE  SOIL. 

fore  obvious,"  he  justly  concludes,  "  that,  in 
making  drains  acrofs  a  sloping  surface,  unless 
they  are  put  in  at  the  precise  point  where  the 
substrata  crop  out  (and  these  are  exceedingly 
irregular  in  point  of  thickness,)  they  may  in  a 
great  measure  prove  nugatory ;  because,  although 
one  drain  is  near  another,  from  the  rise  of  the 
ground,  none  of  them  may  reach  the  out-crop  ; 
whereas,  in  carrying  a  drain  right  up  the  direc- 
tion of  a  slope,  it  is  impossible  to  miss  the 
out-crop  of  every  substratum  passed  through." 

5930.  And  although  drains  in  the  oblique 
direction  should  cut  through  a  vein  of  sand  as 
from/tO(/,  fig.  539,  and  thereby  carry  off  the 
water  it  contains,  the  drains  along  the  inclina- 
tion would  also  cut  through  the  same  vein  and 
carry  off  the  water  as  well.  So  that  oblique 
drains  present  no  advantage  over  those  on  the 
inclination,  while  they  are  attended  with  many 
disadvantages.  This  experiment  of  Mr  'I'liom- 
son's  strongly  supports  my  recommendation  of 
making  exploratory  cuts  before  determining 
the  depth  and  distance  of  drains,  (5793.) 

5931.  The  minimum  dej^ih  which  drains  ought 
to  have  is  easily  ascertained  by  attending  to  the 
particulars  of  ordinary  culture.  A  plough  takes 
a  depth  of  furrow  of  7  or  8  inches  ;  subsoiling 
and  subsoil-trenching  go  8  inches  belovv  that;  a 
main-drain  pipe-tile  stands  6  inches  high,  and 
less  than  3  inches  ought  not  to  be  left  between 
the  top  of  the  tile  and  the  bottom  line  of  the 
subsoil  plough.  Thus  25  inches  are  the  least 
depth  any  drain  ought  to  have,  to  preserve  intact 
the  materials  with  which  it  is  filled. 

5932.  Although  pipe-tiles  are  coming  more  into 
use  every  year,  many  farmers  still  prefer  the 
common  tile,  and  some  yet  believe  that  a  sole 
is  not  requisite  on  hard  clays.  It  is  marvellous 
how  such  an  opinion  should  be  held  by  those 
having  daily  opportunities  of  observing  the 
eflTects  of  the  elements — for  every  farmer  knows 
that  clay  is  softened  by  rain  at  the  surface  of 
the  ground;  and  when  drains  are  formed  in  clay 
for  no  other  purpose  than  to  conduct  water 
along  their  bottom,  why  should  they  doubt  that 
water  will  soften  clay  as  easily  at  the  bottom  as 
at  the  top  of  a  drain  ?  The  question  of  economy 
interferes;  for  it  is,  I  suspect,  cheaper  to  use  a  tile 
alone  than  a  tile  and  sole.  But  a  pipe-tile  is  as 
cheap  as  a  tile  without  a  sole,  so  that  the  plea  of 
economy  can  now  urge  no  objection  against  them. 

5933.  Objections  are  made  to  pipe-tiles,  that 
on  being  laid  in  the  drains,  they  are  not  connected 
together  like  tiles  that  are  laid  to  break  band 


upon  soles.  To  meet  this  objection,  collars  and 
lobes  have  been  contrived  to  connect  them,  all 
which  are  attended  with  trouble  and  expense. 
There  can  be  no  doubt  that  in  the  case  of 
derangement  taking  place  in  a  drain  with  tiles 
of  any  kind,  from  whatever  cause,  the  pipe-tile  is 
a  safer  means  of  continuing  thoflow  of  the  water 
than  a  tile  without  a  sole;  for  an  arched  tile 
is  not  a  duct,  but  only  a  cover  to  a  duct,  whether 
a  tile  sole  or  the  surface  of  the  ground,  when 
no  soles  are  used  —and  whenever  the  ground  or 
sole  is  deranged,  so  must  the  duct  be.  But  a 
pipe-tile,  however  deranged,  remains  still  a  duct 
for  the  water;  and  although  one  pipe  may  be 
completely  choked  up  with  mud  and  rendered 
useless,  the  one  before  and  behind  will  still  ope- 
rate as  well  as  ever  :  no  stoppage  of  water  can 
take  place  beyond  the  undisturbed  pipe  on  each 
side  of  the  derangement.  A  figure  will  best 
illustrate  this  argument.  It  is  obvious  that  no 
known  species  of  force  can  act  upon  the  tiles 
from  below,  to  push  them  upwards;  nor  is  it  pro- 
bable that  any  force  can  act  upon  them  from 
above.  The  only  way  that  we  can  imagine  a 
derangement  to  take  place  is  by  the  subsidence 
of  the  ground  below  them,  or  by  an  inordinate 
quantity  of  water.  Now  suppose  that  the  pipe- 
tiles  b  c,  d  e,  fig.  541,  are  displaced  by  the  sink- 
Fig,  541. 
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ing  of  the  ground  below  them,  and  that  the  earth 
above  them  (j  has  fallen  down.  The  water  will 
continue  to  run  from  the  pipe /as  usual,  and 
will  occupy  the  interior  of  the  pipes  c  3.i\dd,  and 
partially  that  of  6  and  e;  and  although  the  earth 
may  have  fallen  in  between  their  ends,  the  water 
will  still  find  its  way  through  e  and  b.  The 
water  will  saturate  the  earth  in  g  as  high  as  until 
it  reaches  the  level  of  the  pipes  a  and/,  which, 
remaining  in  their  proper  position,  a  will  take  it 
away,  and  it  can  rise  no  higher.  It  matters 
not  whether  pipes  are  upset  or  not  as  c  is  seea 
to  be — it  continues  a  duct  as  good  as  ever.  In- 
stead of  pifies,  had  there  been  tiles  without  soles, 
they  would  instantly  have  been  embedded  in  the 
soft  earth,  and  rendered  useless  as  covers  to  ducts; 
and  even  had  soles  been  furnished,  the  dis- 
placement of  them  would  have  rendered  them 
equally  useless  as  ducts. 

5934.  It  is  not  an  uncommon  impression  that 
pipes,  beinic  close  along  their  sides,  cannot  take 
in  the  water  from  the  drain  so  quickly  as  a  tile 
and  sole.  Whether  tliey  can  do  so  as  fast  is  of 
no  consequence  if  it  can  be  proved  that  ordinary 
pipe-tiles  are  sufficient  to  take  away  the  largest 
quantity  of  rain  that  will  probably  ever  fall  in 
this  country.  I  can  prove  this  in  a  simple  man- 
ner. Suppose  that  egg-shaped  tiles  of  2  inches 
wide  and  2  j  inches  in  the  bore  are  used,  their  cir- 
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cumference  is  10  inches.  These  tiles  cannot  be 
placed  closer  to  each  other  by  the  ends  than  an 
eighth  of  an  inch  apart,  so  the  area  comprised  be- 
tween two  tiles  is  11  square  inch.  Suppose  that 
the  drain  is  200  yards  in  length,  to  furnish  which 
480  pipes  of  1 5  inches  in  length  are  required.  Now 
the  joints  between  this  number  of  pipe-tiles 
afford  openings  for  water  to  enter  them  of  ex- 
actly 600  square  inches,  equal  to  4  square  feet 
and  24  square  inches.  Does  any  one  doubt  that 
an  opening  of  4  square  feet  and  upwards  would 
easily  contain  all  the  water  that  could  possibly 
come  out  of  one  drain  of  200  yar<ls  long  in  the 
greatest  rain  that  was  ever  remembered  to  have 
fallen  in  this  country  ?  It  may  be  very  true 
from  this,  that  inch-bore  pipe-tiles  are  sufficiently 
large  for  drainage,  as  the  practice  of  some  Eng- 
lish drainers  demonstrates;  but  I  do  not  see  the 
utility  and  safety  of  using  the  smallest  bore— 
of  applying  the  homoeopathic  principle  to  drain- 
ing— when  a  much  larger  bore  can  be  afforded 
for  a  comparatively  less  sum  of  money. 

5935.  The  bulk  of  earth  relieved  of  its  sur- 
plus water  is  an  effect  I  suspect  but  little  re- 
garded when  the  depths  of  drains  are  determined; 
and  yet  I  conceive  this  to  be  the  true  expression 
of  the  work  done,  as  a  mere  statement  of  the  cost 
of  drainage  per  acre  of  surface  conveys  but  an  im- 
perfect idea  of  the  substantial  benefit  conferred 
upon  the  land.  Thus,  taking  the  cost  of  2  feet 
drains,  in  stiff  clays,  24  feet  apart,  at  £3,  4s.  3d. 
per  acre  ;  of  3  feet  drains,  in  porous  soils,  33^ 
feet  asunder,  at  £2,  .5s.  2d.  ;  and  of  4  feet  drains, 
in  soils  of  varied  te.xture,  50  feet  apart,  at 
£2,  5s.,  the  following  results  in  cubic  yards  as  to 
the  depth,  and  in  square  yards  as  to  the  surface, 
drained  for  one  penny,  at  the  above  mentioned 
prices,  depths,  and  distances,  will  be  obtained:— 

Depth 
of  the 

draini 
in  feet. 

2 
3 
4 

The  results  are,  generally,  that  double  the  depth 
of  drain  has  effect  on  about  three  times  the  cubi- 
cal contents  of  the  earth,  and  about  half  more  in 
extent  of  surface  ;  and,  particularly,  that  3  and 
4  feet  drains  in  depth  dry  about  the  same  extent 
of  surface,  though  the  4  feet  drain  dries  one-half 
more  of  the  ground  in  cubical  contents.* 

6936.  The  late  Mr  Smith  recommended  that, 
"in  cases  where  time  or  capital  are  awanting  to 
complete  the  drainage  at  once,  each  alternate 
drain  may  be  executed  in  the  first  instance,  and 
the  remainder  can  be  done  the  next  time  the 
field  is  to  be  broken  up.''t  I  would  meet  this 
recommendation  in  the  words  of  the  late  Mr 
Stirling  of  Glenbervie,  that  "  I  think  it  a  great 
error  to  make  at  first  the  half  the  number  of 
drains  required,  with  the  intention  of  putting 
one  between  each  at  a  future  period.  Let  wliat 
is  drained  be  done  as  thoroughly  as  the  farmer's 


Distance  be- 

Mam nf  soil 

Mass  of  BOil 

Surface  of  soil 

tween  the 

drained  per 

drained  for 

drained  for 

drainb  in 

acre  in  cubic 

Id.  per  cubic 

Id.  in  square 

feet. 

jards. 

yard. 

jar.ls. 

24 

3226i 

4.1 

6.27 

33i 

4840 

8.93 

8.93 

50 

6153 

12.00 

8.96 

exchequer  will  allow  ;  the  farm  will  be  gone  orer 
in  as  short  a  time,  and  much  more  profitably." 
The  reason  Mr  Stirling  gives  for  holding  this 
opinion  is  as  practical  as  it  is  true  ;  because  "a 
tid — proper  condition  of  the  ground  for  harrow- 
ing— cannot  be  taken  advantage  of  on  the  drained 
furrow  until  the  other  is  dry,  and  the  benefit  of 
an  extended  period  for  performing  the  various 
operations  of  the  farm  is  thus  lost.":J:  Every 
fanner  who  has  studied  the  influence  of  soil  is 
ready  to  allow  that  wet  soil  does  more  injury  to 
the  dry  in  its  neighbourhood,  than  the  dry  does 
good  to  the  wet.  I  would,  therefore,  under 
every  circumstance  of  season  and  soil,  prefer 
having  the  half  of  ray  farm  thoroughly,  to  the 
whole  of  it  only  half  drained.  On  visiting  a 
friend  in  Dumfriesshire,  when  he  was  draining 
his  land  in  halves,  I  recommended  the  full 
drainage  at  once.  After  a  sufficient  trial  he 
followed  my  advice,  and  thanked  me  for  it. 

5937.  A  pipe-tile  of  an  arch  upon  a  flat  sole, 
fig.  542,  was  introduced  some  years  ago  by  Lord 
Fig.  542. 


A  CONCRETE   PIPE-TILE. 

James  Hay,  of  Seaton,  Aberdeenshire.  It  was 
formed  of  concrete,  composed  of  good  lime,  sharp 
sand  and  gravel,  mixed  in  the  proportion  of  1 
bushel  of  lime-shells  to  2^  bushels  of  sand  and  4 
bushels  of  gravel,  which,  in  swellinjr,  gave  8 
bu.shels  of  concrete  that  made  120  tiles.  The 
concrete  was  run  into  moulds,  in  which  it  soon 
set  firm  enough  to  be  placed  on  boards,  and  the 
tiles  became  in  a  short  time,  according  to  the 
state  of  the  air,  in  a  sufficiently  indurated  state 
to  be  used.  One  man,  aided  by  perhaps  4  others 
to  supply  the  materials,  could  make  5000  tiles 
a-day.  When  the  quantity  of  boarding  is  taken 
into  consiileralion,  I  have  great  doubts  of  this 
process  affording  a  cheap  tile  ;  at  all  events,  it 
can  only  be  made  in  those  localities  where  sharp 
sand  and  gravel  are  found  in  abundance — sub- 
stances which  cannot  be  carried  to  a  distance  but 
at  great  expeuse. 

5938.  Drainage  has  an  unexpected  effect  upon 
the  organic  as  well  as  the  mineral  matter  of 
peat.  The  proportion  of  humio,  nlmic,  and  other 
soluble  acids  taken  up  by  alkali,  and  of  resin 
extracted  by  alcohol  from  drained  and  undrained 
peat,  dried  at  212°  Fahrenheit,  were  as  fol- 
lows : — 


Wax  nnd  resin, 
Hnmic  and  iilinic  ncids, 
Hiimic,  and  iiisniuble  undecayed 

vegetable  matter, 
Eartliy  matter,  or  ash. 


Drained. 

ITndraincd. 

1.75 
6.56 

1.63 
14.62 

78.18 
1.3.51 

47.15 
36.60 

100.00 

100.00 

*  Journal  of  the  A griculturnl  Society  of  Enghnd,  vol.  v.  p.  154-6. 
+  Smith's  Remarks  on  Thorongh-Drainipg,  p.  17,  4th  edition. 
t  Prize  Essays  of  the  Highland  and  Agricultural  Society,  vol.  xii.  p.  102. 
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"  The  difference  which  the  above  numbers  show 
to  exist  between  these  two  peats  is  sufficiently 
striking,"  observes  Professor  Johnston  ;  "  and  it 
would  be  both  theoretically  and  practically  inte- 
resting, were  we  certain  that  it  prevailed  gene- 
rally between  drained  and  undrained  peats,  and 
was  not  owing  merely  to  specific  or  local  causes. 
In  the  undrained  peat  there  are  144  P^r  •'^"^  "f 
acid  matter — of  those  black  acids  which  are 
formed  naturally  by  decaying  vegetable  matter 
—  which  dissolves  in  caustic  potash  and  soda, 
and  in  the  carbonate  of  these  alkalis.  But  as  the 
peat  contains  865  per  cent  of  mineral  matter,  the 
organic  part  contains  14.62  parts  in  63|,  or 
33  per  cent.  In  other  words,  one-third  of  the 
vegetable  matter  of  the  undrained  peat  is  in  a 
state  of  humic  and  ulmic  acids.  The  drained, 
again,  contain  6.56  parts  of  these  acids  in  100  of 
the  natural  peat,  or  in  86.49  parts  of  its  purely 
vegetable  portion.  This  is  equivalent  to  7.5 
parts  in  100  of  the  organic  matter;  or,  instead 
of  I,  the  acid  substances  in  the  drained  peat  form 
only  x'^th  of  its  organic  portion.  Supposing  such 
a  difference  to  be  general,  it  indicates  that  the 
effect  of  removing  the  water  by  means  of  drains, 
and  admitting  the  air,  is  to  render  the  organic 
part  of  the  peat  insoluble,  or  to  change  the  humic 
and  ulmic  acids  into  insoluble  matter  devoid  of 
acid  properties.  This  change  is  by  no  means  an 
improbable  one,  and  is  consistent  with  the  pre- 
vious observations  of  Sprengel  as  to  the  alteration 
which  the  acids  of  peat  undergo  by  exposure  to 
the  air.  It  is  this  acid  matter  in  peat  which 
preserves  wood,  the  bodies  of  animals,  and  other 
substances  embedded  in  it,  from  decay,  and 
which  proves  noxious  to  the  roots  of  plants. 
One  of  the  immediate  benefits  resulting  from  the 
action  of  lime,  when  applied  to  peaty  soils,  is 
owing  to  its  combining  with  these  acids,  and 
thus  depriving  them  of  their  injurious  action  up- 
on the  crop  sown  or  planted  on  peaty  soils.  If  it 
be  made  clearly  out,  by  further  res^earches,  that 
the  usual  effect  of  draining  upon  such  soils  is  to 
change  this  acid  matter,  to  deprive  it  of  its 
acidity,  and  thus  render  it  insoluble  and  unhurt- 
ful  to  plants,  a  very  considerable  light  will  be 
thrown  upon  this  important  point  of  the  manage- 
ment and  amelioration  of  our  wet  and  boggy 
land  of  every  kind."  * 

5939.  A  drawback  against  the  advantages  of 
draining  may  be  founded  on  the  quantity  of  mat- 
ter, whether  chemically  dissolved  or  mechanic- 
ally suspended,  which  the  water  takes  out  with 
it  in  its  past^age  through  the  soil  by  the  drains. 
After  a  large  fall  of  rain,  recent  experiments 
have  detected  as  much  as  12  per  cent  of  solid 
matter  that  had  been  carried  off  by  drainage 
water,  while  spring-water  contains  about  8,  and 
filtered  water  only  4,  per  cent.  It  is  very  pro- 
bable that,  through  loose  subsoil,  a  large  fall  of 
rain  may  carry  with  it  a  considerable  proportinn 
of  earthy  matter  held  in  suspension,  and  a  small 
proportion  of  saline  matters  ;  but  in  clay  soils 
we  have  reason  to  believe,  from  the  experiments 
of  Professor  Way,  (5116,)  that  rain-water  is  able 


to  take  away  a  very  small  quantity  of  alkaline 
salts.  Even  in  the  case  referred  to  above,  where 
the  solid  matter  amounted  to  12  per  cent,  the 
surface-water  contained  2  per  cent  of  potash  and 
soda,  while  the  drainage-water  only  indicated  a 
tracing- — showing  that  the  subsoil  had  either  been 
clayey,  or  that  drainage-water  does  not  take 
away  the  soluble  ingredients  of  the  soil  in  so 
large  a  quantity  as  might  be  apprehended. 
Were  drains  perfectly  made,  so  as  the  water 
should  go  through  them  in  a  slow  manner,  the 
spoils  it  would  be  able  to  carry  away  from  the 
soil  would  be  of  very  small  amount.f 

5940.  It  would  be  as  desirable  to  ascertain 
the  quantity,  as  well  as  the  quality,  of  the  water 
discharged  by  drains  at  any  given  time.  Mr 
Milne,  of  Milne- Graden  in  Berwickshire,  has  con- 
trived a  machine  by  which  the  discharge  may  be 
measured  accurately  enough  for  all  practical 
purposes,  of  which  fig.  543  is  a  view  in  section, 
Fig.  543. 


A  DRAIN-WATER  METER. 

where  o  is  the  drain-mouth  which  supplies  the 
water;  b  the  vessel  which  receives  the  water;  « 
an  upright  spindle,  which  carries  a  rack  that 
sets  in  motion  a  series  of  graduated  wheels  and 
racks  which  mark  the  tenths,  hundredths,  and 
thousandths  of  gallons  discharged  in  a  specified 
time.  When  the  vessel  b  becomes  full  of  water, 
it  descends  towards  the  bottom  of  the  box  in 
which  it  is  placed,  by  turning  upon  the  axle  d, 
in  doing  which  it  moves  the  ratchet-wheel  e  on 
the  spindle  c  by  means  of  a  short  lever,  and  dis- 
charges its  water  by  the  opening  at  g.  When  one 
half  of  the  vessel  6  descends  and  empties  its  water, 
the  other  half,  /,  ascends  to  receive  the  water 
from  the  drain-mouth  a,  and,  after  being  filled, 
descends  again  to  its  own  side  of  the  box,  and 
empties  its  water  by  another  opening  g. 

5941.  Mr  Milne  placed  a  meter  at  the  mouth 
of  a  main  drain  in  connection  with  a  system  of 
drains  of  different  depths,  draining  each  6  acres 
of  ground  ;  and  after  the  meters  had  remained 
from  June  1848  to  April  1849,  the  following  re- 
sults were  obtained  : — ■ 

Gallons  per  acre. 
At  3    feet  deep  and  15  feet  distance,  35,711 

3i    „  „         30    „        „  46,510 


Transactions  of  the  Highland  and  Agricultural  /Society,  March  1848,  p.  237. 
t  iicottisk  Farmer,  1850. 
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It  appears  that  rather  more  water  had  been  dis- 
charged from  the  3i  teet  deep  tliaii  tie  3  feet  deep 
drains,  though  the  latter  were  twice  as  numerous 
as  the  former.  In  the  parts  of  the  field  drained 
bv  the  3  feet  drains,  more  water  was  left  in  the 
land,  or  went  off  by  evaporation,  and  there  was 
also  less  depth  of  soil  to  the  drains.  There  was 
more  straw  grown  on  the  land  drained  with  the 
3  feet  drains,  and  most  grain  on  that  drained  by 
the  3i.feet  drains.  The  grain  grown  on  the  latter 
was  probably  produced  with  greater  dryness  and 
warmth,  as  the  larger  quantity  of  rain  they  car- 
ried off  would  impart  to  the  soil  a  greater  amount 
of  heat.  The  subsoil  was  pretty  uniformly  re- 
tentive throughout  the  field,  and  the  upper  soil 
was  not  perceptibly  more  open  in  one  pait  than 
in  another.  So  far,  therefore,  as  these  experi- 
ments had  proceeded,  they  showed  that,  if  drains 
were  made  3^  feet  deep,  only  half  the  number 
will  produce  the  same,  and  even  a  still  better 
effect,  than  3  feet  drains.  The  expense  of  niak- 
ing  the  3^  feet  deep  drains,.at  30  feet  distance, 
was  £4,  6s.  4d.  per  acre,  and  of  the  3  feet  deep 
ones,  at  15  feet  apart,  £8,  12s.  45d.  per  acre. 

5942.  From  the  careful  experiments  conducted 
by  Mr  Dickenson,  the  eminent  paper-maker,  at 
Abbot's  Hall,  near  King's  Langley,  Hertford- 
Ghire,  the  average  quantity  of  rain  which  falls  there 
annually  is  26.6  inches,  more  than  the  average 
fall  on  the  east  coast  of  Scotland,  and  42^  per 
cent  of  it  is  filtered  through  the  soil,  amount- 
ing to  11.17  of  the  26.6  inches. 

5.<*43.  At  one  time  it  was  "a  rather  difficult 
matter  to  settle  the  proportion  of  the  cost  which 
the  landlord  and  the  tenant  should  each  pay 
when  draining  was  executed  at  their  mutual 
expense.  On  cogitating  on  the  subject,  I  came 
to  the  follov\ing  conclu>ions  ;— Su])pose  a  land- 
lord determines  on  thorough-draining  a  farm, 
takes  it  into  his  own  hands,  and  di.^burses  every 
cost  attending  the  operation.  When  his  pur- 
pose has  been  attained,  it  is  no  more  than 
reasonable  in  him  to  desire  to  receive  back  his 
disbursements,  principal  and  interest,  during  the 
19  years  he  is  about  to  dispose  of  his  farm  to  a 
tenant  ;  for 'if  the  farm  will  not  repay  the  ex- 
pense of  its  improvement  in  the  reasonable  period 
of  19  years,  little  advantage  will  be  derived 
from  it.  Now,  a  landlord  will  receive  back  all 
his  disbursements,  principal  and  interest,  in  a  19 
years'  lease,  at  8  per  cent  on  the  money  ex- 
pended. 

5944.  Suppose,  again,  a  tenant  di.sbursed  all 
the  expense,  he  would  be  equally  reasonable  in 
expecting  8  per  cent  on  his  outlay  during  the 
lease. 

5945.  Bnt  the  positions  of  landlord  and  tenant, 
on  expending  the  same  sum  in  draining  a  farm, 
are  widely  different.  The  tenant  is  not  only 
entitled  to  receive  the  8  per  cent — that  is,  get 
back  all  his  outlay — but  he  is  also  entitled  to  a 
profit  for  his  personal  trouble  in  undertaking  the 
draining  ;  wliich  profit  should  be  the  same  as 
commercial  people  generally  expect  on  their  out- 
lays, which  is  now  10  per  cent,  and  used  to  be 


1 5  per  cent.  The  tenant,  therefore,  should  re- 
ceive at  least  18  per  cent  for  his  di.-bursements, 
while  the  landlord  should  be  satisfied  with  at 
most  8  per  cent  for  his.  For,  as  regards  the 
tenant,  the  19  years  is  the  longest  period  he  can 
calculate  upon  to  receive  back  his  money,  and 
his  case  is  not  made  better  though  the  lease 
should  be  renewed,  as  new  conditions  will  be 
made  as  if  he  were  a  stranger — which  are  good 
reasons  for  his  receiving  18  per  cent  on  his  out- 
lay. But  when  a  landlord  effects  improvements, 
he  derives  benefit  from  them  for  an  indefinite 
period  ;  and  all  he  can  expect  in  return  is  the 
common  rate  of  interest  he  would  receive  were 
he  to  invest  his  money  in  "ny  ordinary  security, 
and  which  seldom  exceeds  5  per  cent.  So  that 
to  induce  him  to  undertake  any  trouble  greater 
than  receiving  an  annual  payment  of  interest, 
some  greater  temptation  than  the  ordinary  rate 
of  interest  should  be  proffered  to  him  ;  and 
although  the  farm  to  be  drained  is  his  own  pro- 
perty, lie  cannot 'be  expected  to  give  himself  the 
trouble  to  borrow  money  and  pay  the  ordinary 
interest  for  it,  or  lay  out  his  own  money  and 
receive  in  return  no  more  than  common  interest. 
The  interest  of  money  fluctuating  from  Si  to  5  per 
cent,  there  is  therefore  nothing  unreasonable  in 
his  receiving  a  greater  rate  than  the  ordinary 
one  for  the  time  being. 

5946.  Now,  what  is  the  conclusion  that  should 
be  drawn  from  these  premises  '  Clearly  that 
the  landlord  should  undertake  the  entire  expense 
of  draining'  upon  himself  ;  because  his  interest  in 
the  improvement  is  permanent  —  he  has  the 
strongest  motives  for  executing  it — his  demands 
upon  the  land  are  moderate,  amounting  only  to 
the  usual  rate  of  interest — and  in  disburfing  a 
portion  of  his  capital,  a  smaller  portion  of  the 
capital  of  the  country  is  placed  in  jeopar^iy  thaa 
when  the  tenau^  undertakes  to  disburse  the 
whole  expense. 

5947.  In  the  preceding  suppositions,  either  the 
landlord  or-the  tenant  is  supposed  to  undertake 
the  entire  drainage  ;  but  when  a  mutual  under- 
standing exists  betwixt  them,  its  condition) 
should  be  based  on  the  principle,  that  both  parties 
should  receive  their  respective  rates  of  interest, 
namely,  the  landlord  his  8  and  the  tenant  his  111 
per  cent ;  nor  should  the  tenant  grudge  his  land- 
lord hi>  8  per  cent,  or  the  landlord  exact  a  greater 
rent  than  will  enable  the  farm  to  repay  the  tenant, 
with  ordinary  skill,  18  per  cent  ;  and  ahhough 
both  the.-e  rates  are  charged  upon  the  land,  they 
will  not  amount  to  a  large  annual  exaction  upon 
it.  For  example,  suppose  four-fifths,  or  £80  out 
of  every  £lUO.are  expended  by  the  landlord— and 
some  landlords  have  willingly  expended  this  pro- 
portion— he  should  receive  £6,  8s.  a  year  as  his 
8  percent  ;  and  the  tenant,  to  receive  18  percent 
on  his  fifth,  or  £20,  should  have  £3,  12s.  a-year, 
both  sums  together  making  10  per  cent  on  the 
whole  outlay  ;  «liich,  if  exacted  as  an  annual 
tribute  from  the  land,  would  only  amount  to  48. 
an  acre  on  land  worth  40s. — a  sum.it  is  obvious, 
which  its  thorough-drainage  would  easily  repay. 

5948.  This    question  between   landlord    and 
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tenant  has  been  much  simplified  by  the  terms  of 
the  Drainage  Act,  which  empowers  parties 
desirous  of  draining  land  to  apply  to  tlie  Treasury 
for  a  grant  of  money  adequate  to  do  the  work, 
for  which  6^  per  cent  interest  is  payable  for  22 
years,  when  the  entire  debt  is  liquidated.  The 
practice  has  settled  down  to  the  landlord  giving 
the  Treasury  the  security  on  his  land  for  the 
repayment  of  the  loan,  while  the  tenant  pays  the 
64  per  cent.  Few  farmers  refuse  to  pay  the  per- 
centage, though  others  conceive  it  is  too  much 
for  a  tenant  to  pay.  If  he  pays  the  64  per 
cent  for  19  years,  the  term  t)f  his  lease,  the 
tenant  has  nothing  to  complain  of  ;  for,  had  the 
farm  been  thorough-drained  when  he  took  it,  he 
would  have  had  to  pay  more  rent  for  it  than  the 
6^  per  cent  would  be  ;  but  if  he  be  bound  to 
pay  the  whole  amount  of  the  percentage  of  the 
22  years  in  19  years — which  some  landlords  exact 
— then  he  is  in  a  hardship  ;  for  when  the  lease 
expires  in  19"years,  the  landlord  relets  the  farm 
for  other  19  years  at  the  advanced  rent  of 
thorough-drained  land,  while  he  has  only  to  pay 
the  64  per  cent  for  three  years. 


ON  IMPROVING  WASTE  LAND. 

5fl49.  Where  tlie  surface  of  the  ground 
that  has  been  drained  is  waste,  it  may 
require  to  be  brought  into  cultivation  by 
other  means  tiian  the  plough.  When  the 
grouud  consists  of  the  site  of  an  old  plan- 
tation, it  is  impossible  to  bring  it  under 
the  plough  but  by  trenching  it  with  the 
spade.  The  smallest  root  forms  an  inextri- 
cable obstacle  to  the  plough ;  and  the 
destruction  in  implements,  injury  to  horses, 
and  the  time  spent  in  removing  the  ob- 
structions, cause  more  waste  of  money  and 
time  than  trenchiog  with  the  spade. 

59.50.  In  like  manner,  when  it  has  been 
ascertained,  by  the  sinking  of  pits,  that 
the  subsoil  contains  a  large  quantity  of 
stones,  of  whatever  size,  though  the  ground 
has  not  been  the  site  of  a  plantation,  it 
shoidd  be  trenched  in  preference  to  being 
ploughed.  In  ploughing  stony  ground, 
though  free  of  other  obstructions,  the 
plough  meets  such  opposition  from  large 
stones  as  constantly  to  stop  its  progress; 
and  the  shock  not  only  endangers  the  im- 
plement, but  injures  the  shoulders  of  the 
horses  so  much  as,  when  frequently  so 
stopped,  they  become  timid  whenever  put 
to  similar  work;  and  even  where  the  nume- 
rous stones  are  small,  the  plough  cannot 
maintain  its  hold  of  the  ground,  and  is 
easily  and  frequently  thrown  out,  so  that 
the  ploughing  is  not  only  imperfectly  exe- 


cuted, but  much  time  lost  in  remedying 
failures. 

5951.  Independently  of  tree-roots  and 
numerous  stones,  the  roots  of  brushwood — 
such  as  of  hazel,  alder,  birch,  broom,  and 
whin — render  ploughing  difficult  and  little 
satisfactory.  I  have  tried  the  plough- 
ing of  whinny  ground,  intermixed  with 
bushes  of  birch,  with  a  four-horse  plough, 
and  been  glad  to  relinquish  the  work,  on 
seeing  the  horses  stopped  every  few- 
minutes  with  sudden  jerks,  while  the 
ground  was  deeply  turned  over  in  many 
places,  whilst  in  others  it  was  only  scratch- 
ed with  the  points  of  the  coulter  and  sock. 
Employed  in  such  work,  the  wind  of  two 
valuable  horses  of  my  own  was  completely 
destroyed. 

5952.  When  the  ground  is  compara- 
tively free  of  roots  of  all  kinds,  and  of 
stones  in  the  subsoil,  it  may  be  turned 
over  with  the  plough  in  all  places  where 
it  is  practicable,  and  in  the  other  parts, 
Ijowever  isolated,  the  spade  should  be  em- 
ployed to  trench  the  ground,  which  will 
therewith  be  turned  over  at  a  compara- 
tively small  cost. 

5953.  Very  rough  grassy  ground  that 
has  been  drained  from  a  swanij),  contain- 
ing the  roots  of  sub-aquatic  plants,  as 
rushes  and  others,  should  be  ploughed 
with  the  four-horse  plough — the  only  ob- 
stacle likely  to  occur  being  the  choking  of 
the  beam  in  front  of  the  coulter  with  tufts 
of  the  grass,  which  should  either  be  re- 
moved with  the  plough-staff,  fig.  5,  by  a 
person  walking  beside  the  plough;  or,  what 
is  better,  the  grass  should  have  been  mown 
with  the  scythe  before  the  ploughing  com- 
menced. The  furrow  of  the  four-horse 
plough  will  be  both  deep  and  broad,  and 
will  become  much  mellowed  by  exposure  to 
the  frost  of  the  ensuing  winter.  It  should 
not  be  turned  over  too  early  in  summer  or 
autumn,  to  afford  time  to  the  grass  to  con- 
nect the  edges  of  furrow-slices  together. 

5934.  Smooth  grassy  land  that  has  lain 
comparatively  in  a  waste  state  in  conse- 
quence of  inundations  of  water  in  winter, 
but  is  now  protected  by  an  end)ankinent, 
(5744,)  should  be  ploughed  at  once  ;  and 
an  ebb  and  broad  furrow-slice  should  be 
well  laid  over  to  assist  in  rotting  the  grass. 
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5955.  Deep  moss  that  has  recently  been 
drained  cannot  at  first  be  plouglied,  and 
must  tlieiefore  be  dug  with  the  spade.  The 
surface  of  .«uch  ground  is  often  verv  rougli; 
and  the  turf,  when  dried,  hecouies  very 
tough  and  (liHicult  to  reduce  into  mould. 
Deep  digging  is  absolutely  necessary  where 
the  surface  turf  is  very  rougii,  in  order  to 
bury  it  for  decomposition. 

5956.  lu  trenching  the  site  of  an  old 
plantation,  the  ground  should  be  marked 
out  in  divisions  of  30  feet  in  bieadth ; 
and  3  men  working  together  will  do 
more  and  better  work  than  when  working 
alone,  as  the  one  assists  the  others  when 
extracting  the  roots  of  the  trees.  No  im- 
plement is  so  efficient  in  cutting  the 
ramified  roots  of  a  tree  than  the  common 
mattock,  fig.  544,  which  on  one  arm  has 

a  horizontal  cutting 
face,  and  on  the  other 
a  vertical  one.  It  is 
used  like  a  hand- 
pick,  fig.  452 ;  and 
one  or  both  cutting 
faces  are  required 
alternately  to  cut 
through  a  strong 
root.  An  axe  would 
soon  be  blunted  by 
the  earth  necessarily 
adhering  to  the 
smaller  roots,  though  a  large  thick  root 
is  easier  cut  through  with  an  axe  than  a 
mattock — care  being  first  taken  to  wipe 
off  tlie  earth  from  the  part  of  the  root  to 
be  operated  upon  by  the  axe.  All  the 
roots,  great  and  .small,  should  be  laid  upon 
the  surface  of  the  trenciied  ground  be- 
hind the  workmen,  and  tlie  hollows  left 
by  them  in  the  ground  filled  up,  and  the 
surface  levelled. 

5957.  In  trenching  very  stony  ground, 
the  foot-pick,  fig.  247,  is  the  most  efficient 
implement  f  r  loosening  them  out  of  the 
subsoil,  (3149.)  The  iron  lever  will  be 
required  to  raise  what  cannot  be  effected 
by  the  foot-pick;  and  the  largest  boulders 
of  all  will  require  to  be  blown  to  pieces  by 
gunpowder,  with  more  shots  perhaps  than 
one.  The  stones  should  be  laid  upon  the 
trenched  gronnd.  In  many  part«  of  Kin- 
cardinesliire,  the  stones  are  so  numerous 
in  the  subsoil  as  not  only  to  afford  as  many 
as  to  drain  the  land,  but,  to  get  quit  of  the 


A    JIATTOCK. 


overplus,  "consumption  dykes,"  as  they  are 
called,  several  feet  in  height  and  breadth, 
are  erected  in  lieu  of  fences.  As  many 
as  800  tons  have  been  trenched  out  of 
an  acre  in  that  eounty.  In  the  southern 
parts  of  the  countv  of  Antrim,  in  Ireland, 
I  have  seen  large  .uantities  of  small  trap 
boulders  trencLed  out  of  the  subsoil. 

5958.  On  improving  waste  land  that 
had  been  the  site  of  a  plantation,  or  very 
stony  ground,  it  should  be  trenched  before 
being  drained,  because  the  cost  of  draining, 
in  such  cases,  would  be  very  much  increased 
were  it  done  before  the  obstructions  from 
roots  and  stones  were  removed.  Where  the 
stones  are  nun)eruus  enough  to  drain  the 
land,  it  will  be  cheaper  to  break  and  use 
them  for  that  purpose,  than  to  take  them 
away  and  purchase  tiles  in  their  stead. 

5959.  The  ordinary  trenching  of  ground 
with  the  spade  has  been  described  in 
(3148)  to  (3150.)  Fork-trenching,  which 
is  always  accompanied  with  spade-trench- 
ins:,  has  also  been  fully  described  from 
(3151)  to  (3155.) 

5960.  The  expense  of  trenching  rough 
ground  16  inches  deep — and  it  should 
never  be  shallower  to  insure  a  good  phmgh- 
furrow  ever  afterwards — is  from  lOd.  to 
Is.  per  pole,  according  to  the  roughness  of 
the  ground,  I  have  had  very  rough 
ground,  ccmsisting  of  the  large  roots 
of  a  scattered  wood,  with  brushwood  of 
birch,  alder,  whin,  and  broom,  and  con- 
taining as  many  stones  as  would  have 
half-drained  the  ground,  trenched  16 
inches  deep  for  £b',  13s.  3d.  per  acre, 
which  is  practically  lOd.  per  pole  for  the 
spade  work  alone — a  large  sum,  undoubt- 
edly, independent  of  draining,  clearing 
away  rubbish,  and  incurring  other  horse 
and  manual  labour.  But  when  the  ground 
was  rendereil  at  once  from  a  state  of  wil- 
derness to  be  fit  for  the  manure  being 
applied  and  covered  in  with  an  ordinary 
plougli-furrow  of  mould,  the  expense  was 
not  inordinate.  Though  trenching  may 
not  be  the  cheapest  mode,  in  a  pecuniary 
point  of  view,  of  rendering  land  available 
to  the  plough,  it  is,  at  all  events,  the  most 
pleasant  and  satisfactory  one  for  every 
subsequent  operation. 

5961.  Trenching  may  be  executed  at 
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any  season  ;  but  to  allow  time  for  subse- 
quent operations,  it  is  beat  and  most 
pleasantly  done  in  the  long  dry  warm 
days  of  summer,  and  should  be  finished 
by  early  autumn.  The  contractor  should 
be  bound  to  spend  as  much  of  his  time 
ampngst  the  workmen  as  possible,  takiug 
perhaps  a  lot  to  himself  if  he  find  leisure; 
and  the  farmer  should  have  a  person  to 
superintend  the  work  in  the  progress  of 
execution,  as  some  of  the  men  will  endea- 
vour to  make  the  trenched  ground  seem 
as  high  as  it  ought  to  be,  although  the 
solid  ground  may  not  have  been  dug  to 
the  depth  it  should  have  been.  It  will  be 
the  farmer's  own  fault  in  superintendence 
if  the  work  be  ill  executed. 

5962.  If  turf  is  desired  for  any  purpose, 
waste  land,  when  about  to  be  improved, 
affords  a  favourable  opportunity  for  sup- 
plying it.  Good  tough  turf  is  not  easy  to 
be  obtained,  and  is  at  all  times  an  expen- 
sive article.  A  man  will  cast  from  4  to  6 
cart-loads  of  one  ton  each  per  day,  accord- 
ing to  the  smoothness  and  softness  of  the 
ground.  The  usual  thickness  of  turf  is 
about  3  inches,  when  one  square  yard  will 
weigh  54  lbs.,  one  ton  willcover  41^  square 
yards,  or  14  roods  of  6  yards,  with  turfs  of 
12  by  18  inches.  In  the  country  the 
carriage  is  the  heaviest  charge  against 
turf;  and  in  towns  it  cost  from  8s.  to  20s. 
per  ton,  according  to  quality. 

5963.  In  the  improvement  of  waste 
land,  it  is  desirable  to  have  its  surface  as 
even  as  practicable,  by  the  removal  of 
sudden  hollows  and  heights.  No  hollow 
should  be  filled  up  without  a  drain  being 
previously  made  in  it,  to  take  away  the 
water  that  will  naturally  tend  towards  it; 
and  no  height  should  be  lowered  without 
first  having  the  upper  soil  removed  and 
then  replaced  upon  the  lowered  ground. 
Taking  off  and  putting  back  the  ordinary 
soil  of  a  field  costs  4d.  per  cubic  yard 
for  each  operation. 

5964.  In  levelling  high  gathered-up 
crooked  ridges  in  clay  soil,  much  precau- 
tion is  requisite,  because  the  soil,  exposed 
after  the  lowering  of  the  ridges,  will  take 
a  considerable  time  to  be  brought  into  a 
state  of  fertility.  Amode,  however,  of  level- 
ling such  ridges  in  drained  land,  to  avoid 
this  inconvenience,  was  thus  described  by 


the  late  Mr  James  Carraichael,  Raploch 
farm,  near  Stirling:  "In  winter,  plough- 
ing the  land  intended  to  be  levelled  and 
straightened  in  the  succeeding  summer, 
the  plough  was  entered  in  the  side  of  the 
ridge,  exactly  in  the  middle  between  the 
crown  and  the  open-furrow  ;  and  thus  one 
fourth  of  the  ridge  was  gathered  up  (749,) 
from  the  open-furrow  on  each  side  of  the 
ridge,  while  the  open-furrow  was  left  as 
open  and  deep  as  possible.  The  remaining 
half  of  the  ridge  was  then  cloven  down^ 
without  gore-furrows  (767,)  the  crown 
being  laid  completely  bare,  so  that  every 
ridge  was  divided  into  two.  The  work 
thus  remained  high  and  dry  during  the 
winter.  In  May  or  June  following,  the 
plough  gathered  up  about  two  feet  on  each 
side  of  the  crown  of  the  ridge  of  the 
exposed  subsoil,  which  was  about  5  feet  in 
breadth.  After  this  it  was  ploughed  into 
drills,  and  removed,  either  bv  shovels  or 
with  a  2-horse  levelling-box,  into  the  deep 
open  furrows.  The  plough  was  again 
employed  to  make  drills  in  the  crown,  and 
the  suhsoil  removed  into  the  open-furrows ; 
and  the  same  operation  was  repeated  until 
the  open-furrows  were  raised  apparently 
above  the  level  of  the  crowns.  This  being 
done,  part  of  the  formerly  accumulated 
soil  on  the  sides  of  the  ridges  was  cloven 
down  by  the  plough  upon  the  recently 
removed  subsoil  in  the  open-furrows,  on 
the  one  hand,  and  upon  the  bared  crowns 
on  the  other  hand.  The  land  was  then 
cross-harrowed,  and  twice  cross-ploughed 
and  harrowed  alternately  as  deep  as  pos- 
sible, and  every  inequality  removed  before 
the  ridges  were  re-formed  straight.  The 
whole  process  is  exceedingly  simple,  and 
its  advantages  are  perfectly  obvious  ;  for 
while  every  particle  of  the  original  surface 
is  thus  carefully  preserved,  the  subsoil  is 
so  sparingly  and  equally  incorporated  with 
it,  that  not  a  doubt  can  remain  of  the 
beneficial  result  of  the  operation.  Where 
the  ridges  have  been  very  broad  and  high, 
it  will  be  found  necessary  to  remove  part 
of  the  subsoil  from  the  sides  of  the  ridges 
also  after  the  crown  has  been  refilled, 
particularly  when  the  subsoil  is  tilly ;  but 
this  is  easily  performed  by  2  or  3  women 
or  boys  going  after  the  plough,  and  throw- 
ing the  remains  of  till  turned  up  into  the 
furrows ;  or,  should  the  ridges  be  too 
broad  for  this,  the  levelling-box  will  effect 
the  purpose." 
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5965.  The  labour  attending  this  opera- 
tion will  depend  on  circumstances,  such 
as  the  breadth  and  crookedness  of  the 
ridffes.  and  the  strength  of  the  clay  soil. 
In  dry  weather,  the  operation  will  be  more 
expeditiously  and  better  done  than  in  wet, 
the  soil  being  rendered  light  by  the  heat 
of  the  sun  ;  and  in  changeable  weather  no 
more  subsoil  should  be  ploughed  than  can 
be  removed  during  the  course  of  the  day.* 

5966.  Besides    larger    inequalities    of 

Fig, 


surface,  minor  ones  require  emendation, 
the  neglect  of  which  renders  the  surface 
of  improved  arable  land  unpleasant  to 
the  sight.  The  inequalities  I  allude  to 
are  slight  hollows,  low  heights  running 
across  several  ridges,  making  one  side  or 
j)art  of  a  ridge  higher  than  the  other,  or 
part  of  the  headridge  higher  than  the 
ridges,  and  such  like  blemislies.  The 
best  and  most  economical  method  of 
getting  quit  of  them  is  by  the  employment 
of  the    levelling-box,    fig.    545,    which, 


THK    LEVELLING 

acconling  to  the  nature  of  the  soil  to  be 
removed,  and  the  distance  to  be  carricl, 
may  be  worked  by  one  or  two  horses. 
The  figure  represents  one  of  the  latter 
kind,  furnished  with  fixed  handles  and 
draught-chains.  The  two  sides  b  a,  h  a, 
having  the  same  depth  where  they  join 
the  back,  are  curved  off  to  nothing  at  the 
front.  It  is  requisite  for  strength  that  it 
be  made  of  hard  wood;  but  the  conniion 
willow,  from  its  toughness  and  lightness, 
is  perhaps  better  adapted  than  any  other 
wood  for  this  purpose.  The  sole  of  the 
scoop  is  armed  with  a  stnmg  shoeing  of 
iron,  terminating  in  a  sharp  cutting  edge. 
Two  skeds  or  bolsters,  are  fixed  on  the 
lower  side  of  the  sole,  thinned  oflf  forward 
to  give  facility  of  entrance  in  the  soil  to 
the  cutting-edge  of  the  scoop,  and  upon 
which  it  runs  like  a  sledge  when  filled. 
All  the  corners  are  strongly  bound  with 
iron  j)lates,  and  the  skeds  upon  which  it 
runs  are  covered  with  strong  sheet  or  hoop 
iron.  The  handles,  b  c,  b  c,  are  bolted  to 
the  sides,  and  so  fitted  as  to  bring  the 
extremities,  c  c,  to  a  convenient  distance 


BOX,   OR   SCOOP. 

for  being  held  in  tlie  hands  of  the  con- 
ductor. The  draught-chains,  with  their 
stretcher  <i,  are  attached  to  an  eye-bolt  or 
a  staple  on  either  side  of  the  scoop.  The 
levelling-scoop  is  frequently  fitted  up  in 
a  manner  somewhat  difierent  in  the  mode 
of  attaching  the  handles.  A  strong  gudgeon 
is  fixet]  in  each  side  at  the  place  of  attach- 
ment of  the  chains  ;  and  the  terminations 
of  the  chains  being  an  eye-bolt  or  link,  it 
is  passed  upon  the  gudgeon.  The  handles, 
in  place  of  being  fi.ved  to  the  sides,  have 
an  eye  formed  in  their  end  and  strengthened 
with  iron,  which  passes  also  upon  the 
gudgeon,  and  are  held  there  by  a  \\ashei 
and  cotrel.  A  second  pair  of  gudgeons 
are  stnmgly  fixed,  one  upon  each  corner 
of  the  box  at  the  back,  in  a  position  that 
will  pass  through  the  handles  when  they 
are  at  a  proper  height.  The  handles  are 
here  also  pierced  and  defended  with  iron, 
so  as  to  slide  freely  off  and  on  upon  these 
second  gudgeons,  and  their  extrrmities 
brought  as  before  to  a  convenient  width. 

59G7.  The  method  of  using  the  level- 
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linf^-box  or  scoop  is — after  the  plough  is 
first  made  to  turn  over  the  soil  lightly  on 
the  height  to  be  removed,   the  levelling- 
box,  worked  by  a   pair   of  horses,    theu 
follows,  and  takes  up,  from  one  end  of  tlie 
ploughed  ground,  as  much  soil  as  it  can 
contain,  the  conductor  holding  by  the  stilts 
or  handles.     The  box  is  filled  by  the  con- 
ductor allowing  the  handles  to  rise  as  much 
as  that  the  edge  a  a  of  the  sole  shall  bite 
the  ground  ;  and  on  these  being  drawn  for- 
ward by  the   horses,  the  box  is  filled  to 
any  extent,   when  by  the  handles  being 
pressed  down  the  front  edge   is  relieved 
from  the  ground,  and  the  machine  travels 
upon  its  skeds.     On  arriving  at  the  hollow 
place  to  be  filled  up,  the  box  is  made  by 
t^ae  conductor  to  capsize  by  raising  up  the 
handles,  which  gelsquitof  the  load  of  earth; 
and  whenever  it  is  emptied,  he  levels  the 
earth  smooth  by  passing  the  box  over  it. 
Of  the  two  sorts  of  levelling-boxes;   the 
one  in  fig.  545  is,  in  my  opinion,  the  most 
handy.     It  is  easily  filled  by  raising  the 
handles    a   little,    and    giving  the  scoop 
a   catch  of  the   mouhl.     It   is  as  easily 
transported  to   its  destined  spot,  by  lean- 
ing on  the  handles,  which  causes  the  box 
to  travel  on  its  keel.     It  is  as  easily  upset, 
when    arrived   at  its  destined    place,    by 
raising    the    handles    a    little,    when    the 
ground  catches  the  sharp  edge  and  over- 
turns the  box,  the  handles  striking  against 
and  resting  upon  the  stretcher  d.     The  box 
is   returned  to  its  working  position  upon 
its  bottom  immediately,  or  it  may  move 
along  upon  its  mouth,  smoothing  the  sur- 
face till  it  reaches  the  ploughed  soil,  when, 
bv  a  sudden  pull  of  a  rope  attached  to  one 
of  the  handles,  it  regains  its  working  posi- 
tion.    In  all  these  movements  the  horses 
are   not  stopped,  but   proceed    from    one 
place  to  another  as  directeil,  while  the  box 
is  filling  and  emptying  in  constant  succes- 
sion.      The    box     having    the     movable 
handles,    is    worked    rather    differently. 
When  the  handles  are  let  free  of  the  gud- 
geons by  the  conductor,    the  box  easily 
capsizes ;  but  unless  the  horses  are  stopped, 
there  is  difficulty  in  shipping  the  handles 
again  quickly  upon  the  gudgeons — which, 
if  not  quickly  done,  when  the  box  regains 
its  working  position,  by  itself,  the  edge 
a^ain   bites  the  ground,  and  capsizes  the 
empty  box  again  ;  which  will  thus  continue 
to   be   overturned   until   the  handles  are 
fastened  on  the  gudgeons.    The  stopping 


of  the  horses  for  this  purpose  necessarily 
loses  much  time.  An  active  stout  man  is 
required  to  work  either  form  of  levelling- 
box  as  it  ought  to  be  done. 

5968.  Land  so  drained  and  trenched — 
and  which  operations  may  be  continued 
during  the  winter  and  early  spring — should 
bear,  for  its  first  crop,  ])otatoes  or  turnips; 
and  of  these  I  would  prefer  the  turnips, 
because  they,  being  eaten  off  by  sheep, 
will  at  once  put  the  drained  land  into  a 
state  of  comparative  fertility.  Oats  are  a 
favourite  crop,  for  the  first  one,  with  im- 
provers of  soil,  because  it  assists  in  rotting 
turf  quicker  than  green  crops  ;  and  where 
grass  has  been  ploughed,  it  is  the  best  first 
crop  that  can  be  taken.  It  is  out  of  the 
question  to  attempt  winter  wheat  upon 
newly  brought  in  soil,  in  a  loosened  state, 
at  so  late  a  period  of  the  year,  even  though 
a  sufficient  quantitj'  of  manure  should  be 
at  hand.  The  soil  cannot  be  sufficiently 
pulverised  by  spring  to  insure  success  in 
barley  Oats  do  not  succeed  well  on 
trenched  ground,  their  pabulum,  the  turf, 
being  buried  in  the  trench.  Let  it  be  de- 
cided, then,  that  turnips  are  the  most 
advisable  crop  under  the  circtimstances. 
Should  the  draininghave  been  accomplished 
at  a  previous  period,  or  early  in  winter, 
to  preserve  the  surface  of  the  land  dry, 
the  ground  should  be  feered  and  gathered 
up  from  the  flat,  (74.9,)  with  a  very  light 
furrow,  the  hint-end  furrows  neatly  cleared 
out,  and  gawcuts  made  in  all  the  hollows, 
and  across  the  lower  head-ridge  into  the 
adjoining  open  ditch  ;  in  which  state  the 
land  will  remain  safe  all  winter  until 
spring  arrive,  when  it  should  receive  a 
harrowing,  after  which  it  will  be  ready  to 
be  formed  into  drills, dHnged,and  sown  with 
turnip  seed,  as  fully  described  for  turnip 
husbandry,  in  (3204.)  It  has  been  observed 
that,  where  whins  had  grown,  the  turnips  are 
better  than  after  any  other  natural  shrub. 

5969.  It  is  imagined  by  some  that,  where 
land  is  thorough-drained,  it  is  unnecessary 
and  even  injurious  to  put  it  into  ridges, 
but  rather  to  have  it  in  a  continuous 
flat  without  an  open  furrow.  The  object 
of  keeping  land  in  the  flat  state  is  to 
allow  the  rain  to  percolate  through  it 
alike  everywhere  into  the  drains.  What 
particular  advantage  the  soil  can  derive 
by  the  uniform  percolation    of  the   rain 
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through  Its  surface  I  cannot  well  con- 
ceive, since  tlie  water  must  leave  the 
Boil  soonest  where  the  drains  are  nearest, 
and  therefore  no  form  of  surface  can  pos- 
sibly cause  all  the  water  to  leave  the  soil 
at  tiie  same  time.  The  division  of  the  sur- 
face into  ridges  marks  it  usefully  for 
the  distribution  of  seed  and  labour ;  and 
when  labour  of  whatever  kind  is  bestowed 
on  ridges,  appropriated  to  different 
labourers,  each  responsible  for  the  work 
he  does,  the  work  of  each  is  distin- 
guishable from  the  rest ;  whereas,  were  the 
ground  not  laid  out  into  ridges,  the  })loughs 
must  either  follow  one  another  round  tlie 
circumference,  or  one  plough  be  left  to 
do  all  the  work  of  each  field.  Where 
ploughs  follow  one  another,  the  work 
is  invariably  ill  done,  one  furrow  being 
broader  or  deeper  than  another — it  being 
well  known  that  no  two  ploughmen  turn 
over  the  irround  exactly  in  the  same 
manner.     It  is  because  each  man  executes 


the  piece  of  work  appropriated  to  Lira  over 
two  or  four  ridges  that  the  work  appears 
distinctive,  and  each  man's  distinctive 
style  of  work  is  not  obliterated  by  any 
one  following  him.  But  tiie  common 
plough  cannot  plough  the  surface  withcmt 
leaving  open  furrows,  and  were  the  attempt 
made,  one  open  furrow  at  least  must  be 
left  either  on  each  side  or  m  the  centre  of 
the  field  ;  and  in  either  case,  the  ploughs 
must  have  lost  much  time  in  going  idly  from 
one  side  of  the  field  to  the  other.  But 
although  the  common  plough  could  lay  the 
land  flat  without  an  open  furrow,  strong 
land  should  never  be  laid  flat  on  any 
account. 

5970.  The  onh'  implement  which  can 
turn  over  the  furrows  in  one  direction  is  the 
turn-wrist  plough  :  the  one  invented  by  the 
late  Mr  Wilkie,  Uddinirston,  is  represented 
in  perspective  in  fig.  546.  Ithas  twomould- 
boards  d  d,  whose  inside  faces  are  attached 


Fig.  54C, 


WILKIB's  turn-wrist   PtOUGH. 


together  by  means  of  two  iron  bars  b  b,  so  as 
when  one  mould-board  is  in  operation  the 
other  is  elevated  in  the  air.  These  bars  are 
attached  at  right  angles  to  an  iron  spindle  a, 
which  at  one  end  c  is  seated  in  a  plummcr 
block,  and  furnished  with  a  crank-handle, 
and  at  the  other  terminates  in  the  coulter- 
box  e.  To  the  crank-handle  c  is  attached 
a  spring  which  falls  into  a  notch  on  each 
side  of  a  semi-circle,  as  the  spindle  a  is 
turned  round  to  place  either  mould-board 
in  its  position  for  ploughing;  and  while 
doing  this  it  also  acts  upon  the  head  of  the 
coulter  so  as  to  cause  its  point  to  stand  over 
the  point  of  the  sock  which  in  this  imple- 
ment is  attached  to  the  mould-board  in- 
stead of  the  head.  This  plough  acts  in 
the  same  manner  as  the  common  plough, 
when  tlie  mould-board  is  set  as  seen  in 
the  figure,  the  furrow-slice  being  turned 


over  to  the  right  hand  ;  and  on  coming  to 
the  land's  end,  the  other  mould-board  i,i 
brought  down  on  the  left  hand  side  of  the 
plough,  and  by  it  the  furrow-slice  is  turned 
over  to  the  left  hand — which  is  still  placed 
in  the  same  direction  as  when  the  plough- 
ing was  turning  over  the  furrow-slice  to 
the  right  hand,  in  moving  in  the  opposite 
direction.  The  ploughman  requires  some 
practice  to  become  acquainted  with  the 
working  of  this  plough,  as  he  does  not  at 
first  feel  at  home  when  the  furrow-slice  is 
turning  over  to  the  left  hand. 

5U71.  It  is  known  that,  in  ploughing 
steep  land  with  the  common  plough,  the 
soil  has  always  a  tendency  to  come  down 
the  incline.  The  turn-wrist  plough,  laying 
all  the  furriws  in  the  same  direction, 
might  be  usefully  employed  in  turning  the 
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furrow-slice  up  the  inclination,  which,  on 
repetition,  would  have  the  effect  of  retain- 
ing the  soil  upon  it. 

5972.  Peaty  soil  on  the  sea-shore  has  been  re- 
commended to  be  planted  with  the  tussac  grass, 
Dactylis  ccespitosa.  "  This  remarkable  grass  is 
perennial,  and  forms,  with  its  densely-matted 
roots,  crowded  but  isolated  hillocks,  or  tumuli, 
3  to  6  feet  in  height,  and  3  or  4  feet  in  diameter, 
from  which  the  leaves  and  stems  spring.  Roots 
fibrous,  the  fibres  very  tortuous  ;  stems  or  culms 
numerous,  rising  from  the  hillocks  erect,  branch- 
ed, 3  or  4  feet  long,  smooth,  compressed,  leafy, 
and  pale  yellow,  abounding  in  saccharine  matter, 
and,  when  young,  esculent  even  for  men."  It  was 
observed  in  1842  by  Dr  J.  D.  Hooker  growing 
luxuriantly  on  peaty  seaward  exposures,  and  to 
whom  the  merit  is  due  of  its  introduction  into 
Europe.  It  abounds  on  the  shores  of  the  Falk- 
land Islands,  and  is  much  relished  by  cattle  and 
horses.* 

5973.  Its  cultivation  has  been  attempted  in  the 
Island  of  Lews  by  Mr  Matheson,  and  by  Mr 
Traill  at  Woodwick,  Island  of  Rmsay,  Orkney. 
At  Lewis  it  succeeded  only  at  Holm,  in  1844,  in 
deep  brown  moss  of  medium  dryness,  close  to  the 
sea,  and  on  being  delved  over  was  cut  in  small 
pieces  with  the  spade,  and  the  seeds  of  the 
tussac  grass  were  then  sprinkled  in  and  roughly 
covered  with  a  rake,  and  trampled  in  with  the 
foot.  Its  stools  in  the  second  year  were  almost 
as  strong  as  those  in  its  third,  and  it  shed  its 
seed  in  both  years.  In  the  spring  of  1847,  three 
acres  of  the  same  moss,  whicli  had  been  drained 
with  three  feet  deep  drains  at  twenty  feet  apart, 
with  shoulder  and  wedge  drains,  were  dug  12 
inches  deep;  and  after  it  was  broken  with  a  hoe, 
and  a  sprinkling  of  guano  applied,  single  plants 
of  the  tussac  grass  were  dibbled  in  at  3  feet  4 
inches  apart.  The  plant  was  succulent,  with 
broad  green  leaves,  and  three  feet  long,  the 
second  as  well  as  the  third  year,  and  many  of  the 
stools  when  planted  out  were  found  to  have  500 
plants.  The  moss  should  be  dug  in  January, 
and  the  plants  set  in  February,  March,  and 
April,  with  a  slight  spreading  of  moss  thrown 
over  them  to  prevent  the  sun  drying  the  moss  too 
much,  and  May  and  June  are  too  late  for  their 
transplantation.  Sea-ware  spread  on  the  surface 
keeps  the  leaf  greener,  and  the  peat  safer  ;  and 
the  plants  must  not  be  more  than  a  quarter  of  a 
mile  from  the  sea,  to  receive  its  spray. 

5974.  The  nutritive  matter  contained  in  tussac 
grass  is  as  follows  : — 

Anal>-9ed     Analysed  by  Dr  Voelcker,  Sept. 


5975.  The  composition  of  the  tussac  grass  is 
as  follows : — 


by  Dr 
Fromberg, 
•      Sept.  1846, 
100  parts  of  the  grass. 
Water,  45.50 

Watery  extract,  9.40 

lOO  parts  dried  at  212°. 
Watery  extract,       17.24 


Lower 
part. 


86.09 
4.34 


31.17 


Upper 
part. 


75.27 
3.64 


Whole 
plant. 


80.68 
3,99 


Recbmt  State      Drird  at  330*. 


Lower  Upper     Lower    Upper 

part.  part,        part.      part. 

Protein  compounds,        .        .      2.47  4,79    17.81 

Sugar,  gum,    and  extracting  \   „  „„  „„,     „„  „„ 

matter,  e.\tracted  by  water,  /  ''■"*''  "'•''*    ^'^■°° 
Otlier    nutritious    substances  ■» 

insoluble  in  water,  but  ex-  [■  1,30  3.07      9,20    18.63 

tracted  by  potash,         .         ) 

Woody  fibre,  (ctllulose  with  a\    e  ^a  ii  oc 

little  albumen,      .        .  /  ^•°'*  ^'■•^ 

Saline  matter,  (ash,)       .        .      1.14  1.37 

Water,  ....     86,09  75.27 


40,88 
8.23 


19,38 
8.93 


47.94 
5.12 


100.00  100,00  100,00  100.00 


5976.  Its  ash  afiFords  these  proportions  of  in- 
gredients : — 


Chloride  of  sodium,         .        .        .        ^ 
Chloride  of  potassium,  .        , 

Sulphate  of  potasli,         .        .        .        . 

Carbonate  of  potash 

Carbonate  of  lime,  .        .        .        . 

Carbonate  of  magnesia. 

Phosphate  of  magnesia,  and  a  little  phos- 

pliate  of  lime 

Phosphate  of  iron,          .        .        .        . 
Silica, 


Percentage  of  ash, 


12,21 
36.01 
14.34 
14.16 
4.42 
0.41 


From  Mr 
Law6on*s 
K  ursery, 

2.62 
17.29 
12,69 
17,98 
14.37 

5.84 


14.74      12,96 


1,64 
3.09 


4.15 
11.84 


101.02      99,74 
7.79 


34.72        22.94 


The  proportions  of  alkaline  salts  in  both  is  very 
large  ;  in  this  they  agree  with  the  turnip.  The 
proportion  of  phosphates  is  small  compared  with 
grass  ;  in  this  they  resemble  turnips  and  fruits. 
The  quantity  of  silica  is  small  for  a  grass.  The 
differences  of  the  two  specimens  are  consider- 
able; the  Lews  gives  more  alkalis  and  chlorides, 
and  less  lime  and  silica,  than  Mr  Lawson's,  which 
might  have  been  expected  from  the  difference  of 
locality.f 


ON  TRENCH  AND  SUBSOIL  PLOUGHING. 

5977.  Since  the  general  draining  of 
the  soil  received  the  assent  of  the  agricul- 
tural community,  deep  ploughing  has  pre- 
sented itself  to  the  attention  of  the  farmer 
in  a  favourable  light.  It  was  at  once 
imagined,  that,  if  the  soil  were  stirred  to 
a  greater  deptli  than  the  common  plough 
reached,  the  drains  would  operate  to  dry 
the  laud  sooner  and  more  effectually.  In 
this  opinion,  I  conceive,  is  involved  an 
erroneous  view  of  the  effects  of  deep 
ploughing.  Stirring  the  ground  to  a 
greater  depth  would  make  the  rain  that 
fell  on  its  surface  to  descend  more  quickly 
to  that  depth  ;  but  the   accumulation  of 


*  Lawson  On  the  Cultivated  Grasses,  p.  18. 

+  Transactions  of  the  Highland  and  Agricultural  Society,  March  1848,  p.  247-50. 
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water  there  would  not  cause  tlie  drains  to 
dry  the  land  the  sooner,  unless  the  plough- 
ing had  been  as  deep  as  the  depth  of  the 
drains,  which  is  impracticahle:  they  would 
therefore  only  carry  off  the  water  that 
came  to  them,  and  no  more  would  reach 
them  in  the  course  of  the  year  than  the 
ordinary  proportion  of  the  rain  that 
annually  falls,  which  is  just  the  same 
after  the  land  had  been  deep-ploughed  as 
it  was  before.  Deep-ploughing,  therefore, 
has  another  and  higher  object  than  to 
convey  water  more  quickly  to  drains. 

5978.  The  great  object  of  deep-plough- 
ing ought  to  be  to  increase  the  depth  and 
pulverise  the  soil  to  a  finer  state,  in  order 
to  give  the  plants  cultivated  a  larger  range 
for  their  roots  to  search  for  natural,  in 
addition  to  the  artificial  food  supplied 
them ;  and,  in  my  opinion,  the  pulverisa- 
tion will  be  better  and  easier  effected  by 
the  deep-ploughing,  after  the  drains  have 
rendered  the  land  as  dry  as  they  can,  than 
before  that  event  has  taken  place.  So 
far,  therefore,  ought  deep-plougiiing  to  be 
made  an  auxiliary  to  drains.  As  a  duct  for 
the  conveyance  of  water,  it  ouglit  to  be 
deferred  until  the  drains  have  performe«l 
their  legitimate  office  of  drying  the  land, 
when  deep-ploughing  will  come  in  with 
powerful  effect  to  deepen  and  jjulverise 
it  into  a  state  in  which  it  will  continue 
for  a  considerable  time  thereafter.  To 
attempt  to  j)ulverise  soil,  before  it  has 
been  thoroughly  dried  by  draining,  is  to 
begin  at  the  wrong  end  of  the  process. 

5979.  Various  forms  of  implements  have 
been  devised  to  descend  as  far  into  the 
soil  as  to  stir  the  subsoil  effectually,  and 
they  have  obtained  the  name  of  subsoil 
and  trench  ploughs,  according  as  tiiey 
affect  the  subsoil.  The  subsoil-ploughs 
stir  the  subsoil  lying  under  the  active  soil, 
without  affecting  their  relative  positions, 
whereas    the    trench -ploughs   commingle 


more  or  less  of  the  subsoil  with  the  active 
soil  of  the  surface. 

5980.  The  subsoil-plough,  which  was 
first  tried  as  a  modern  invention,  was  the 
one  produced  by  the  late  Mr  Smith  of 
Deauston  in  1829.  It  was  an  implement 
of  the  great  weight  of  5  cwt.  Uecent 
improvements  upon  it,  and  particularly 
those  effected  by  Mr  Slight  of  Edinburgh, 
reduced  its  weight  to  from  2  to  3  cwt. 
As  other  subsoil-ploughs  of  recent  intro- 
duction have  superseded  it,  it  is  unneces- 
sary to  do  more  than  give  its  form  in  fig. 
547,  drawn  by  four  horses. 

5981.  The  effect  of  subsoil-ploughing 
with  Smith's  plough,  being  merely  to  stir 
the  subsoil  without  affecting  its  relative 
position  with  the  upper  soil,  the  best  way 
of  performing  the  operation  is,  as  I  con- 
ceive, in  the  following  manner  ;  and  it 
may  be  executed  either  in  winter  or  in 
summer,  according  as  it  is  made  to  form  a 
part  of  the  spring  or  summer's  oj)erations. 
It  is  best  executed  across  the  ridyes :  let, 
therefore,  a  feerinjr  of  30  yards  in  width 
be  opened  across  them  with  the  common 
plough  along  the  upper  fence  of  the  field 
— ami  parallel  and  close  to  it,  if  it  be 
straight — and  another  at  30  paces  distant, 
the  subsoil -plough  following  in  both  the 
open  fecrings,  with  4  horses — one  man 
holding  it  while  the  horses  are  driven  by 
another.  The  common  jtlongii  then  closes 
the  feerings,  and  ploughs  from  one  feering 
to  another  until  the  open  furrow  is  formed 
in  the  middle  of  the  feering,  follow^ed  im- 
plicitly all  the  time  by  the  subsoil-plough. 
Feering  after  feering  is  thus  made  and 
ploughed  with  the  common  plough,  fol- 
lowed by  the  subsoil,  until  the  whole 
field  is  gone  over,  with  the  exception 
of  rather  more  than  the  breadth  of  a 
ridge  at  each  side  of  the  field,  upon 
which  the  horses  had  turned.  Fig.  547 
gives   a  representation  of    this   mode   of 


Fig.  547. 
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snbeoil-plougliing,  where  the  ploughs  and 
horses  appear  in  black,  and  where  the 
common  plough  with  2  horses  precedes 
the  subsoil  one  with  4.  The  depth  taken 
by  tiie  common  plough  is  the  usual  one  of 
8  inches  in  stubble,  which  is  seen  as  the 
upper  furrow,  succeeded  by  the  subsoil- 
plough,  which  takes  usually  8  inches  more, 
and  whose  furrow  is  seen  in  section  below 
that  of  the  other  plough,  making  both 
furrows  16  inches  deep.  Care  should  be 
taken  not  to  bring  the  subsoil-plough  with- 
in 3  inches  of  the  covering  of  any  drain, 
otherwise  the  materials  of  the  drain  will  be 
injured.  The  drains  in  the  figure  are  sup- 
posed to  be  36  inches  deep,  filled  12  inches 
with  duct  and  small  stones,  and  placed  in 
every  open  furrow  at  15  feet — the  breadth 
of  the  ridges.  This  figure  is  not  meant  to 
give  the  exactly  relative  proportions  of 
the  difierent  objects  composing  it. 

5982.  The  unsteady  action  of  the  Dean- 
ston  subsoil-plough  rendering  it  difficult 
to  bold,  and  the  same  cause  rendering  its 


action  in  the  subsoil  uncertain,  it  is  more 
than  probable  that  the  surface  which  it 
leaves  upon  the  plane  on  which  its  sole 
moves  is  uneven,  both  in  the  direction  of 
the  length  of  the  furrow,  and  in  the  rela- 
tion which  the  sole  of  one  furrow  bears  to 
that  of  another.  It  is  evident  that,  if  its 
furrow-sole  in  its  length  is  undulating,  and 
that  one  furrow-sole,  in  its  breadth,  is 
higher  and  lower  than  the  contiguous  ones, 
the  plane  of  the  furrow-sole  across  the 
ridges  will  be  so  irregular  that  the  water, 
descending  the  inclination  of  the  ground, 
will  be  interrupted  in  its  progress  to  the 
drains.  To  give  the  plane  of  the  sole  a 
uniform  depth,  it  is  only  necessary  to  in- 
troduce wheels  upon  the  beam,  which  will 
cause  the  sole- furrow  to  preserve  a  paral- 
lelism with  the  furrow-sole  left  by  the 
preceding  common  plough.  This  obvious 
means  of  steadying  the  action  of  the  sub- 
soil-plough was  introduced  into  a  subsoil- 
plough  invented  by  Mr  Read,  which  is 
represented  in  fig.  548  as  improved  by  Mr 
Slight,  and  where  the  alteration  will  be 


•"C^D-tf^'. — . ■ *— 


read's  subsoil-plough. 


observed  to  have  converted  the  plough  into 
the  form  of  a  grubber.  The  implement  con- 
sists of  a  malleable  iron  beam,  6/,  to  which, 
at  one  end,/,  are  attached  two  handles,  </, 
in  the  same  manner  as  those  of  the  Dean- 
ston  subsoil-plough,  in  tig.  547.  To  the 
other  end  is  welded  an  iron  slot,  Z-,  placed 
perpendicularly,  and  punched  with  holes, 
into  any  one  of  which  the  bridle  g  may  be 
fastened  by  means  of  a  bolt  and  cotrel. 
The  bridle^  is  winged  to  the  land-side,  in 
order  that  the  two  or  four  horses  which 
are  employed  to  draw  the  plough  may 
walk  upon  the  hard  ground ;  and  to  sus- 
tain their  lateral  draught,  one  end  of  a 
chain  is  affixed  to  the  extremity  of  the 
wing  of  the  bridle  carrying  the  drauirht- 
hook,  and  the  other  is  attached  to  the 
beam  at  h.     The  wheels  d  and  c,  coupled 


in  pairs  on  axles,  are  attached  to  shanks 
which  pass  thi'ough  boxes  in  the  beam, 
the  same  as  the  coulter-head  in  the  com- 
ni(m  plough.  The  shank  of  the  double- 
feathered  share  e  is  affixed  in  the  same 
manner  as  the  wheels  to  the  beam.  The 
dotted  line  below  c  rf shows  the  line  of  the 
furrow-sole  made  by  the  plough  which 
preceded  this  implement  in  the  work  of 
subsoiling;  and  it  should  never  be  less 
than  8  or  9  inches  below  the  surface  of 
the  ground.  The  dotted  line  behind  the 
share  e  shows  its  line  of  motion,  and  the 
distance  between  these  lines  is  regulated 
by  the  depth  given  to  the  axles  of 
the  wheels  c  and  d  below  the  beam  S/, 
which  may  vary  from  6  to  9  inches.  The 
beam  resting  on  the  two  pairs  of  wheels 
c  and  d,  and  the  ploughman  in  the  bottom 
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of  the  furrow  made  by  the  preceding 
plough,  with  a  hold  of  the  handles  a, 
afford  so  steady  a  motion  to  the  share  e 
that  it  may  be  regarded  as  uniform,  and 
its  work  will  be  much  better  performed 
than  that  by  the  Deanston  subsoil-plough. 

5983.  In  1849,  theMarquisofTweeddale 
effected   an   important    improvement   on 

Fig 


Read's  subsoil-plough,  that,  while  its  use- 
ful form  was  retained,  its  action  was 
altered  from  a  simple  subsoiler,  which 
merely  stirs  the  subsoil,  and  leaves  it 
where  it  found  it,  to  a  trenching-subsoiler, 
which  effects  a  mixture  of  the  subsoil  with 
the  surface  soil.  The  implement  is  repre- 
sented by  fig.  549,  by  which  it  will  be 
seen  that  the  frame  of  the  implement  is 

549. 


THE  TWEEDDALK  SLBSOll.  TRENCU-PLOIGH. 


preserved  exactly  to  Read's  form,  as  im- 
proved by  Mr  Slight,  and  the  important 
alteration  is  exhibited  in  the  share  and 
its  appendages.  These  consist  of  the  share 
h  c  attached  to  a  shank  a  b,  and  produced 
hindwards  into  the  tail-board  or  elevator 
d.  Tlie  shank  is  a  bar  of  the  best  scrap- 
iron,  and  at  bottom  is  forged  with  a  club- 
end,  fitted  to  receive  the  attachment  of 
the  body  of  the  share  by  welding  or  by 
rivetting ;  and  to  the  hind  part  of  the 
latter  the  tail-board  is  strongly  fixed  by 
bolts. 

5984.  The  Tweeddale  subsoil  trench- 
plough  having  a  share  14  inches  in  width, 
a  common  plough  is  inadequate  to  go  be- 
fore it,  to  open  a  sufficient  furrrow  for  its 
passage.  Lord  Tweeddale  supplied  the 
want  by  the  true  phih>sophical  mode  of  in- 
duction, with  numerous  and  untiring  expe- 
riments on  a  large  scale.  By  these  he  con- 
structed a  plough  having  its  mould-board 
formed  upon  a  new  system  of  lines  and 

Fig. 


of  dimensions,  that  render  the  plough 
capable  of  taking  a  furrow-slice  12  inches 
wide  and  13  inches  defip  in  the  most 
effective  manner.  This  plough,  named 
the  Tweeddale  Plough,  leaves  a  clean 
and  flat-soled  furrow  ;  but  the  furrow- 
slice  taken  by  it,  in  place  of  being  turned 
over  in  an  entire  form,  in  the  manner 
effected  by  our  /f«<'-working  ploughs,  is 
only  so  far  turned,  and  at  the  same  time 
broken  up,  as  serves  to  present  the  soil  in 
the  best  possible  state  to  the  ameliorating 
effects  of  atmospheric  influences.  In  this 
respect  the  plough  seems  to  stand  unri- 
valled ;  and  since  the  extinction  of  the  old 
Scottish  wooden  plough,  no  implement  has 
approached  the  point  to  which  this  has 
attained,  for  enlarging  the  extent  of  sur- 
face exposed  to  the  atmosphere. 

5983.    A    sectional    elevation   of  both 
ploughs,  as  they  appear  in  actual  opera- 
tion, is  represented  in  fig.  550,  where  the 
Tweeddale  plough  b  is  taking  its  furrow 
550. 


THE  TWEEDDALE  SfBSOIL  TRENCH-PLOUGH  AND  THE  TWEEDDALE  PLOUGH  IN  OPERATION. 


of  13  inches  in  depth,  followed  by  the 
trenching  subsoil-plough  a  going  6  inches 
deeper,  making  the  trench-subsoiling  19 
inches  deep.  The  wheels  of  the  trenching- 
plough  are  seen  resting  upon  the  sole  of  the 
furrow  just  taken  out  by  the  Tweeddale 


plough,  while  the  tail-board  appears  do- 
ing its  office  of  elevating  the  slice  of  sub- 
soil, forming  a  continuous  succession  of 
the  void  space  c  under  its  extremity.  This 
void  is  with  equal  continuity  filled  in, 
partly  with  portions   of  the  upper  soil, 
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which  fall  down  between  the  edges  of  the 
tail-board  and  the  sides  of  the  open  fur- 
row, the  remainder  being  filled  up  by  the 
return  of  part  of  the  elevated  subsoil,  bro- 
ken and  pulverised  by  falling  over  the 
end  of  the  tail-board,  as  the  implement 
passes  from  under  the  subsoil,  while  other 
portions  of  the  elevated  matter  remain 
intermixed  with  the  upper  soil.  The 
trenching  and  subsoiling  effected  by  these 
two  ploughs  is  much  more  complete  than 
that  done  by  the  spade,  and  also  by  the 
fork,  since  the  usual  trenching  effected  by 
these  leaves  the  relative  positions  of  the  soil 
and  subsoil  the  same  as  they  found  them, 
though  each  may  be  respectively  broken 
and  pulverised.  In  this  double  process 
M'ith  the  ploughs,  the  subsoil  is  not  elevated 
entirely  to  the  surface,  but  to  within  4  or  5 
inches  of  it,  and,  in  its  elevation  by  the 
trenching-plough,  becomes  very  intimately 
mixed  with  a  portion  of  the  surface-soil 
turned  over  by  the  preceding  Tweeddale 
plough  ;  and  so  intimate  is  the  commin- 
gling of  the  Soil  and  subsoil,  that,  in  digging 
to  the  bottom  of  tiie  ploughed  ground  u  ith 
a  spade,  they  can  scarcely  be  distinguished. 
The  distinction,  in  fact,  can  only  be  ob- 
served when  the  subsoil  happens  to  be  of 
an  uncommonly  dark  red  or  bright  yellow 
colour;  and  when  of  blue,  green,  black, 
or  grey,  the  mixture  is  not  discernible. 

5986.  One  point  of  excellence  attend- 
ing this  o{)eration  is  the  leaving  the  fur- 
row-sole quite  flat  and  even,  as  has  been 
demonstrated  by  the  removal  of  the  loose 
soil  to  the  bottom  of  the  furrow,  whereas 
ordinary  subsoil-ploughs  leave  it  ribbed. 

5987.  The  breadth  of  the  share  of  the 
subsoil-trencher  being  14  inches  in  wndth, 
and  that  of  the  Tweeddale  plough  only  12 
inches,  it  follows  that  an  inch  of  each 
side  of  the  furrow-sole  is  twice  ploughed, 
and  consequently  that  no  ribs  are  left 
in  the  subsoil  on  either  side  of  the 
furrow-sole,  which  will  thus  be  made 
quite  smooth  and  flat — an  immense  ad- 
vantage over  every  other  form  of  subsoil- 
ploughing. 

5988.  Ordinary  subsoiling  is  recom- 
mended because  the  air  is  admitted  to  the 
subsoil  which  is  kept  below  and  only 
brought  up,  if  ever,  after  it  is  supposed  to 
have  become  ameliorated ;    whereas,   in 


trench  -  subsoiling,  it  is  at  once  mixed 
with  the  upper  soil,  and  operates  with  it  as 
so  much  fresh  soil.  The  terror  expressed 
by  many  farmers  of  bringing  up  the  subsoil 
near  the  surface  I  deem  wholly  chimerical, 
for  although  injury  may  have  been  sus- 
tained, in  some  instances,  by  bringing  up 
the  subsoil  at  an  improper  period  of  the 
rotation — when  a  white  crop,  for  instance, 
was  to  be  taken,  or  before  the  land  had 
been  thorough-drained — no  instance,  that 
I  am  aware  of,  can  be  adduced  of  injury 
having  been  sustained  after  thorough- 
drainage,  by  any  green  crop,  which  ought 
always  to  be  taken  after  trenching  and 
subsoiling. 

5989.  One  great  advantage  attending 
this  mode  of  trenching  and  subsoiling 
is,  that  in  treating  the  soil  so  in  autumn, 
the  soil  requires  very  little  working  ia 
spring  to  prepare  it  for  a  green  crop  ;  and 
should  circumstances  prevent  the  working 
of  the  land  for  turnips,  such  a  trenching 
may  he  given  within  three  weeks  of  the 
time  for  sowing  turnips,  with  marked  suc- 
ce-'^s.  When  a  facility  such  as  this  is 
put  into  the  power  of  the  farmer,  to  work 
his  land  in  a  short  time,  and  in  the  most 
efficient  manner,  two  good  results  must 
ensue — the  whole  of  the  fallow-break  may 
be  devoted  to  a  green  crop,  and  a  smaller 
strength  of  horses  will  do  all  the  work 
that  is  at  present  done. 

5990.  I  have  had  repeated  opportuni- 
ties of  observing  the  progress  of  improve- 
ments effected  by  these  valuable  imple- 
ments on  the  farms  in  the  Marquis  of 
Tweeddale's  own  hands,  of  Yester  Mains 
and  Broadwoodside.  The  latter  farm  has 
been  managed  for  the  last  six  years  under 
the  system  of  deep  ploughing ;  and  it  is 
consistent  with  my  own  knowledge  that, 
at  the  commencement  of  a  six  years'  course 
of  improvement,  the  land  on  that  farm 
was  not  worth  more  than  7s.  or  83.  per 
acre.  The  present  value  may  safely  be 
taken  at  £2  per  acre.  The  rationale  of 
this  enhancement  of  value  is  to  bo 
found  in  a  perfect  system  of  drainage,  fol- 
lowed soine  years  afterwards  by  the  deep 
ploughing.  The  manuring  application  has 
not  been  more  expensive  than  is  c(»mmonly 
followed  by  every  judicious  farmer.  The 
general  results  may  challenge  comparison 
with  those  of  the  best  land  in  the  country. 
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In  1849  the  turnips  were  superior  to  the 
general  crop,  and  in  1850  they  are  superb, 
while  the  wheat  crop  was  hoth  bulky  and 
abundant.* 

5991.  Upon  every  farm  commanding 
the  services  of  4  pairs  of  horses,  this  pro- 
cess might  be  conducted  on  the  same  scale 
of  depth  as  the  Marquis  of  Tweeddale  pur- 
sues ;  but  where  there  are  only  3  pairs,  the 
Tweeddale  plough  that  precedes  the  sub- 
soil-trencliingone  being  drawn  by  one  pair, 
the  trenching  would  be  executed  to  the 
depth  of  15  inches.  The  subsoil-plough 
should  always  be  drawn  by  two  pairs  of 
Lorses,  to  do  justice  to  its  searching  and 
effective  powers.  The  two  ploughs  easily 
turn  over  an  acre  a-day,  eitiier  in  autumn 
or  spring,  the  horses  are  not  oppressed,  and 
the  men  are  quite  able  for  the  work. 

5992.  A  great  element  of  fertility  has 
lately  been  put  into  the  Marquis  of  Tweed- 
dale's  possession,  in  the  vegetable  matter 
obtained  by  draining  the  loch  at  Danskin. 
It  can  be  put  into  carts  out  of  the  basin 
of  the  loch  by  steam  power  for  2d.  ))or  1  ^ 
cubic  yard,  and  it  is  applied  to  the  land  at 
not  less  than  100  cart-loads  to  the  aero. 
When  spread,  it  is  reduced  small  by  the 
action  of  the  Norwegian  harrow,  fig  246, 
and  then  ploughed  in  with  a  ileep  furrow 
by  three  horses  abreast.  Hitherto  the 
effectsof  that  quantity,  in  both  the  field  and 
tlie  garden,  have  been  equal  to  the  ordinary 
quantity  of  farmyard  dung. 

5993.  So  very  diversified  is  the  opinion  of 
farmer  on  the  effects  of  ordinary  snbsoil-plonjjh- 
ing,  tliat  I  snspect  some  error  is  committed  by 
one  or  otlier  party  iu  condncting  the  pr.icess. 
One  likely  ern»r  iu  the  performance  of  the  pro- 
cess is  in  being  too  soon  after  the  draining. 
The  late  Mr  Smith  recommended  one  year  to 
elapse  between  the  draining  and  the  snbsuiling. 
I  should  say  one  rotation  ouglit  to  intervene. 
Be  that  as  it  may,  tlie  diversity  of  effects  experi- 
enced by  it  warns  me  not  to  adduce  any  instance 
of  failure  or  success,  in  case  they  might  mislead 
parties  into  error. 

5994.  Trenching  with  the  fork  is  more  efficient 
than  ordinary  subsoil-ploughing  as  regards  the 
stirring  of  the  soil  and  subsoil  ;  and  it  is  a  more 
perfect  operation,  inasmuch  as  it  exposes  the  sub- 
soil to  view,  breaks  every  portion  of  it  to  a  greater 
depth,  and  frees  it  of  every  stone  that,  from  its 
size,  would  injure  the  implements  iu  any  future 
operation  of  culture. 


5995.  It  was  stated  on  the  occasion  of  the 
sliow  of  the  Highland  and  Agricultural  Society 
at  Glasgow  in  1844,  when  fork  trenching  was 
exhibited  under  the  direction  of  Mr  Houston,  of 
Joluistone  Castle,  Renfrewsliire,  that  men  under- 
took to  trench  the  ground  with  the  fork  for 
£2,  8s.  per  acre — which  would  be  very  clieap  for 
that  efficient  mode  of  bringing  iu  rouqh  ground. 
But  i[i  one  instance  tried  in  1847,  by  Mr  Milne 
of  Milue-Graden,  Berwickshire,  the  cost  of  fork- 
trenching  20  inches  in  depth  was  £6,  14s.  5d. 
per  acre — whicli  is  a  nearer  approximation  to 
the  truth,  I  suspect,  than  the  other  sum. 

5996.  It  would  appear,  from  the  large  results 
obtained  at  Yester,  after  the  application  of  the 
ordinary  quantity  of  manure,  tliat  it  is  to  the 
deepening  and  pulverisation, and  perhaps  also  ia 
part  to  the  freshening  of  the  soil,  by  the  mixture 
of  subsoil  and  surface-soil,  that  the  increased 
return  is  to  be  ascribed  ;  and  if  so,  (and  no  other 
reason  seems  at  hand  to  account  for  the  enlarged 
increase,)  it  should  be  tlie  farmer's  endeavour  to 
keep  the  soil  in  a  constant  state  of  pulveri.-ation 
and  deepness,  by  a  repetition  of  the  same  process 
that  attained  those  ends  at  first.  It  may  be 
questioned  that  the  process  will  continue  to  pro- 
duce as  good  results  for  an  indefinite  length  of 
time.  Jethro  Tull,  we  know,  believed  that  pul- 
verisation and  exposure  to  the  air  was  all  that 
soil  recjuired  to  produce  crops  as  long  as  he 
pleased  ;  but  his  opinion  did  not  outlive  his  own 
experience  :  and  had  it  been  otherwise,  we  can- 
not doubt  but  that  it  would  have  been  adopted 
by  some  practical  man,  and  put  to  the  test  of 
experience,  long  ere  this  period.  Even  if  expe- 
rience went  a  long  way  to  establish  the  efRcacy 
of  pnlvi-risation  of  the  soil,  it  would  be  unwise 
to  neglect  the  assistance  of  good  manure  ;  and 
the  very  utmost  we  can  endeavour,  to  become 
independent  of  manure,  is  to  prove  that  the  farm 
can  every  year  produce  a  sufficiency  to  maintain 
its  own  Tertility  for  an  indefinite  period.  If  the 
air,  as  an  element,  supplies  every  year  as  much 
of  the  produce  as  to  compensate  for  what  is  dis- 
posed off  the  farm,  the  support  of  the  farm  is  as 
much  as  we  can  expect  from  the  soil  by  any 
method  of  culture.  At  Yester,  the  source  of 
perpetual  fertility  to  the  soil  is  available  at  a 
cheap  rate,  in  the  possession  of  the  vegetable 
mould  at  Danskin  and  elsewhere;  and  tiie  best 
way  of  using  it  seems  to  me  to  put  a  large  doze 
of  it  in  the  subsoil  by  the  subsoiling  jirocess, 
while  the  surface-soil  is  sustained  by  the  ordinary 
manure. 

5997.  I  have  heard  it  alleged  that  there  is 
sometliing  particularly  good  in  the  subsoil  at 
Yester,  wliiuh  causes  it  to  produce  the  effects  it 
does.  My  opinion  of  that  sub.-oil  is,  that  it  is 
about  the  worst  I  ever  ."^avv.  It  consists  of  clay, 
and  sand,  and  stones;  the  earthy  matter  being  of 
different  colours,  the  blue  and  the  red  perhaps 
prevailing;  while  patches  of  yellow,  black,  and 
grey  are  occasionally  turned  up.  Why  such  a 
subsoil  should  be  particularly  good,  it  is  difficult 
to  believe.    Had  subsoils  and  surface-soils  always 
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been  commixed,  as  is  done  by  the  Yester  process, 
the  apprehension  about  the  bringing  up  of  the 
subsoil  would  have  subsided.  1  express  myself 
thus,  because,  having  used  the  trench-plough 
drawn  by  four  horses  very  much  in  the  ploughing 
of  my  own  land,  and  having  brought  up  in  that 
process  much  of  very  ill-looking  subsoil,  and 
experiencing  no  harm,  but  a  great  deal  of  good, 
from  it,  I  feel  no  apprehension  in  the  result  from 
any  subsoil.  The  only  precaution  I  ever  saw 
necessary  was  to  mix  the  soils  only  when  a 
green  crop  was  about  to  be  taken,  and  never 
when  a  white  one. 

5998.  The  subsoil  of  three  of  the  fields  at 
Broadwoodside  was  analysed  by  Dr  Ander- 
son, at  the  Highland  and  Agricultural  Society's 
laboratory  in  Edinburgh.  The  specimen  No.  I. 
was  taken  from  land  not  good,  especially  for 
wheat  ;  No.  II.  from  poor  soil  and  stiff  to  work  ; 
and  No.  III.  from  land  best  adapted  for  wheat, 
the  stiffest  of  the  three,  and  consequently  not 
adapted  for  turnips.  The  last  specimen  had  a 
light  colour,  while  the  other  two  were  red. 

No.  I.  No.  II.  No.  III. 

Water,           .    .                1.52  1.82  1.04 

Peroxide  of  iron,    5.49  X   „  „„  6.36  \   „  .„  1.25  \   „  „. 

Alumii.a,            .    2.»7/   °-^°  2.23/   ^^^  2.11/   ^-^^ 

Insoluble  matter,             86.39  80.66  91.94 


91.07 


96.34 


The  remaining  constituents,  organic  matter,  lime, 
magnesia,  alkali  and  iron,  were  not  determined — 
the  object  being  to  ascertain  the  nature  of  the  clay. 
No.  III.  contains  a  much  Inrger  amount  of  sandy 
matter,  and  smaller  quantity  of  clay,  than  the 
Other  two.  The  sum  of  the  peroxide  of  iron  and 
alumina,  which  are  specified  above,  may  be  taken 
as  the  measure  of  the  clay,  which  amounts  to 
above  8  per  cent  in  No.  I.  and  II.,  and  only  a 
little  above  3  per  cent  in  No.  III.,  which  lies 
under  the  heaviest  soil.  The  advantage  of  mix- 
ing the  subsoil  and  surface  soil  is  here  obvious. 
All  the  soils  are  poor,  and  on  Nos.  1.  and  II. 
turnips  might  be  grown,  but  not  wheat ;  and 
wheat  but  not  turnips  in  No.  III.,  which  was  too 
stiff.  Now  that  the  commixture  of  subsoil  and 
soil  has  taken  place,  all  the  tliree  fields  are 
rendered  capable  of  growing  both  wheat  and 
turnips.  Such  an  investigation  of  the  subsoil  of 
other  localities  might  produce  equally  good  results. 

5999.  The  vegetable  mould  from  the  bottom 
of  the  drained  loch  at  Danskin,  has  also  been 
analysed  by  Dr  Anderson,  with  the  view  of 
ascertaining  the  quantity  of  nitrogen  and  huniine 
contained  in  it.  No.  I.  was  taken  from  the  sur- 
face, and  No.  II.  from  the  bottom  of  the  deposit, 
which  is  there  about  8  feet  in  thickness.  It  is 
necessarily  wet  when  first  spaded  ;  but  that  sub- 
jected to  analysis  was  rendered,  what  in  common 
language  may  be  termed  dry,  but  nevertheless  it 
contained  a  large  proportion  of  water,  thus  : 


Water, 

Nitrogen, 

Humine, 


No.  I. 

31.78 
0.8.9 
fi.OO 


No.  11. 

49.49 

0.85 

1682 


The   nitrogen   present   is    to   be  considered   as 
decidedly  large,  amounting  to  1.5  per  cent  as  the 


substance  was  examined;  but  when  the  matter  is 
applied  as  taken  from  its  site  the  proportion 
must  be  so  much  the  less.  Little  doubt,  how- 
ever, can  exist  of  the  importance  of  the  matter 
when  added  to  a  poor  soil,  supplying  as  it  does 
by  no  means  an  inconsiderable  amount  of  nitrogen. 
Ihis  vegetable  matter,  when  fresh  cut  by  the 
spade,  IS  of  a  brown  colour,  but  changes  to  an 
intense  black  on  exposure  to  the  air. 

6000.  Lord  James  Hay  of  Seaton,  Aberdeen- 
shire, has  lately  invented  a  subsoil-plough,  the 
working  part  of  which  consists  only  of  a  coulter 
or  shank  brought  forward  to  a  point,  and  fur- 
nished with  a  slightly  raised  feather  on  each 
side.  It  IS  fastened  into  a  box  in  the  beam,  like 
the  coulter  of  the  common  plough.  The  beam 
consists  of  a  bar  of  malleable  iron,  resting  on  the 
fore  part  upon  an  axle,  connecting  two  some- 
what high  wheels,  and  furnished  at  the  end  with 
a  slot,  to  which  the  bridle  is  attached  by  a  bolt. 
A  pair  of  handles  run  up  from  the  hinder  part  of 
the  beam.  To  allow  of  the  coulter  being  sent 
deeper  into  the  soil,  the  beam  can  be  attached 
to  the  under  side  of  the  axle.  The  action  of  this 
implement  must  be  confined  to  the  making  of  » 
single  rut  in  the  subsoil  when  following  a  com- 
mon plough  in  the  bottom  of  its  furrow,  and  one 
such  rut  111  the  bottom  of  any  furrow  must,  I 
conceive,  leave  a  series  of  ridglets  in  the  bottom 
of  the  subsoiled  furrow  — a  state  exactly  the 
opposite  left  by  the  subsoil-trencher  of  the 
Marquis  ot  Tweeddale,  which  we  have  been  con- 
sidering. 

6001.  Trenching  is  practised  in  Flanders,  aa 
we    do   subsoiling,   in    the   ordinary    course    of 
cropping.      "This    remarkable    practice,"   says 
Dr   Radchff,  'Ms   confined   to   the   lighter  soils, 
and  IS   unused    where   the  strong  clay  prevails. 
In   the    districts  in    which    it    is    adopted,    the 
depth  of  the  operation  varies  with  that   of  the 
soil  ;  but  till  this  shall  have   arrived  at  nearly 
2    feet    of    mellow    surface,   a    little   is   added 
to   It    each    trenching,    by    bringing  to  the  top 
a    certain    proportion    of    the    under    stratum, 
which,  being  exposed  to  the  action  of  the  atmo- 
sphere, and  minutely  mixed  with  a  soil  already 
fertilised,  gradually  augments  the  staple  till  the 
soiiglit-for  depth  be  acquired.     In  the  Pays  de 
Waes  there  seems  to  be  little  necessity  for  any 
farther  deepening;  but  the  repetition  of  the  prac- 
tice itself  is  as  periodical  as  the  recommencement 
of  the  rotation.     It  is  performed  with  a  spade, 
the  iron  of  which   is  15  inches,  and  the  handle  2 
feet   in  length.     The  labourer  standing  on  the 
last  formed   trench,  with   his   left  hand   at   the 
bottom  of  the  handle,  and  his  right  near  the  top, 
by   the   weight  of  his    body,   and  without   the 
assistance  of  his  foot,  sinks  the  spade  about  18 
inches,  and,  standing  sideways,    throws  off  the 
soil  with  a  peculiar  sleight  and  turn  of  the  wrist, 
so  as  to  lodge  it  in  an  oblique  position  in  the 
trench,  and  against  the  preceding  line  of  work, 
retiring  as  he  casts  it  from  the  spade,  and  there- 
by efi'ecting    some    little    mixture    of    the    two 
strata,  though  tlie   upper  surface  is,  at  the  same 
time,  placed  below  the  other.     The  object  of  this 
practice  is  not  only  to  let  a  surface  rest  that  has 
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been  7  or  8  years  employed  in  the  production  of 
rarious  crop?,  but  to  bring  another  into  action, 
which  lias  not  merely  had  the  advantage  of  re- 
pose, but  the  enrichment  of  a  considerable  por- 
tion of  manure,  which,  in  a  porous  soil,  cannot 
have  failed  to  tind  its  way  to  the  lower  stratum. 
To  the  universality  of  the  habit  fur  ages  back, 
much  of  the  fertility  of  the  Pays  de  Waes  is  to 
be  attributed.  It  is  particularly  observable,  that 
in  any  district  where  trenching  takes  place,  the 
quantum  of  manure  is  diminished,  and  the  num- 
ber of  ploughings  are  less,  so  that,  eventually,  it 
is  not  so  expensive  a  process  as  at  first  view  it 
may  appear :  nevertheless,  a  fair  proportion  of 
manure  is  considered  essential  in  the  first  season; 
for  though  the  under  stratum  has  not  only  had  a 
long  exemption  from  duty,  as  well  as  the  annual 
acquisition  of  such  parts  of  the  manure  as  may 
have  been  drained  through  the  upper  soil,  yet  it 
possesses  a  colduess  which  requires  a  stimulant 
to  bring  it  into  action.  The  soil  which  has  under- 
gone this  operation  is  easily  workea,  and  the 
trenching  seems  to  go  forward  expeditiously  ; 
indeed,  in  any  of  the  light  and  deep  soils,  the 
labour  is  not  severe.  In  the  Pays  de  Waes  it  is 
performed  by  the  piece,  to  the  depth  of  16  inches, 
for  about  L.l,  12s.  the  English  acre.  The  cheap- 
ness of  the  execution  is  a  great  encouragement 
to  the  practice  ;  but  this  turns  upon  the  price  of 
labour,  which,  in  this  district,  is  15d.  a-day,and 
chiefly  upon  the  facility  of  a  loose  and  pulverised 
soil.  Some  have  sought  to  economise,  by  the  use 
of  two  ploughs,  the  second  working  t-o  a  con- 
siderable depth  ;  but  the  objection  made  to  this 
by  skilful  farmers  in  the  vicinity  of  St  Nicolas 
was,  that  sufficient  depth  was  not  thereby  at- 
tained, nor  were  the  two  strata  by  this  operation 
Bnfficientjy  blended  ;  for  though,  by  the  spade, 
they  are  made  to  change  places,  yet  by  the 
oblique  manner  in  which  the  mould  is  placed  in 
the  trench,  a  certain  degree  of  mixture  of  the 
upper  and  under  soil  is  effected,  which  is  con- 
Bdered  of  importance.''* 

6002.  Digging  soil  with  the  spade  will  cost 
from  1  Id.  to  2d.  per  perch,  or  from  20s.  to  26s.  8d. 
per  acre  ;  digging  lea  at  25d.  per  perch,  or 
33s.  4d.  per  acre ;  and  trenching  lea,  12  inches 
deep,  5d.  per  perch,  or  66s.  8d.  per  acre  ;  at  all 
which  rates  the  men  will  earn  each  from  Is.  6d. 
to  2s.  aday.  In  digging  light  soil,  or  any  soil 
in  a  friable  state,  ihe  spade  should  be  driven  to 
the  head  into  tlie  ground  by  one  pressure  of  the 
foot,  and  thus  20  cuts  may  be  made  in  one 
minute.  In  Ireland  a  perch  of  soil  is  dug  nine 
inches  deep,  at  the  same  cost  that  half  a  perch 
of  drain,  2  j  feet  deep,  is  cast  out ;  but  more  w  ages 
should  be  obtained  for  casting  drains  than 
digging  soil,  to  provide  against  the  extra  tear 
and  wear  of  shoes  and  clothes,  and  the  risk  of 
injuring  health  by  cold  and  wet.  The  most 
economical  way  of  digging  a  large  piece  of  land 
is  to  set  from  20  to  30  diggers  at  work  together, 
at  so  much  per  acre,  and  place  a  confidential 
man  over  them  to  see  that  every  spadeful  is 
properly  formed  and  turned  over.f 
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6003.  Snbsoil- ploughs,  and  indeed  all  ploughs, 
should  always  be  provided  with  a  useful  append- 
age, an  iron  hammer,  fig.  551.     The  head   and 

handle      are 
I^»g**'-  forged  in  one 

piece  of  mal- 
leable iron, 
the  latter 
part  being 
formed  into 
a  nut-key. 
With  this 
simple  bnt 
useful  tool 
the  plough- 
man has  always  at  hand  the  means  by  which 
he  can,  without  loss  of  time, alter  and  adjust  the 
position  of  his  plough-irons, — the  coulter  and 
share, —  and  perform  other  little  operations,  which 
circumstances  or  accident  may  require, — for  the 
performance  of  which  most  ploughmen  are  under 
the  necessity  of  taking  advantage  of  the  first 
stone  they  can  find,  merely  from  the  want  of  this 
simple  instrument.  The  hammer  is  slung  in  a 
staple  fixed  in  the  side  of  the  beam  in  any 
convenient  position.  This  little  appendage  ia 
confidently  recommended  to  all  ploughmen, 
as  an  essential  part  of  the  furniture  of  the 
plongh. 

6004.  In  removing  ploughs  from  one  field  to 
another,  or  along  a  hard  road  to  a  field,  instead 
of  sliding  them  upon  their  sole-shoe,  which  is  diffi- 
cult to  do  when  they  have  no  hold  of  the  ground, 
or  upon  the  edge  of  the  feather  of  the  sock  and 
the  side  of  the  mould-board — which  is  a  more 
easy  mode  for  the  ploughman  than  the  former, 
and  is  consequently  more  commonly  taken  — 
every  ploughman  should  be  provided  with  a 
plough-slide,  a  simple  and  not  costly  implement, 
as  represented  in  fig.  552.     It  consists  of  a  piece 

of      hard       wood 
board    3    feet    4 

J __-,g- finches      long,      8 

inches  broad,  and 
2  inches  thick, 
in  which  a  long 
staple,  a,  is  driven 
to  take  in  the  point  of  the  sock  ;  and  at  b  are 
fastened  two  small  bars  of  wood,  longways, 
and  at  such  distance  from  one  another  as  to 
take  between  them  the  heel  of  the  sole-shoe 
of  the  plough.  On  the  underside  of  the  board  is 
nailed  two  pieces  of  flat  bar  iron,  to  act  as  skeds 
to  the  slide.  Upon  this  implement  the  plough 
may  be  conveyed  with  comparative  ease  along 
any  road  or  headridge. 

6005.  In  like  manner,  a  slide  or  carriage 
should  also  be  provided  for  removing  harrows 
from  one  field  to  another.  The  nsual  practice 
is  to  put  them  as  they  are  coupled  together 
upon  a  cart  one  above  another,  and  the  proba- 
bility will  be  that  one  or  more  of  the  tines  are 
lost  in  the  conveyance.  A  much  sater  and 
more  convenient  mode  of  carrying  them  is  on 


Fig.  552. 


THE  Pl-OfOH-SLIDE. 


•  Jl&ilcWS's  Agriculture  of  Flan<1ert,  p.  166-9. 
t  Yule  On  Spade  Huthandry,  p.  86,  2d  edition. 
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a  carriage  such  as  is  represented  in  fig.  553, 

which  consists  of  a  frame  of  wood   sparred,  in 

leugth  to  take  on  a  pair  of  harrows  coupled  with 

Fig.  553. 


THE  CARRIAGB  FOR  CONVEYING  HARROWS,  &C. 

their  master  swing-tree,  and  in  breadth  perhaps 
34  feet.  The  hind  part  of  the  frame  rests  on 
crutches  supported  upou  the  axle  of  two  wheels, 
the  upper  part  of  the  rim  of  which  is  below  the 
level  of  the  top  part  of  the  frame;  and  the  fore 
part  rests  upon  a  castor  which  allows  the 
carriage  to  be  turned  when  desired.  A  horse  is 
yoked  to  two  eyes  in  the  fore-bar  of  the  frame 
by  the  hooks  of  the  plough-chains,  to  draw  the 
carriage  by.  The  harrows  are  piled  one  above 
the  other  upon  the  framing.  Such  a  carriage 
luay  convey  other  articles  to  and  from  the  fields. 

6006.  The  Tweeddale  subsoil-trench -plough  is 
well  adapted  for  the  breaking  up  of  moorband 
pan  in  the  subsoil.  I  have  not  had  much  experi- 
ence of  the  obduracy  of  this  substance,  as  in  any 
case  within  my  experience  it  did  not  exceed  2 
or  3  inches  in  thickness,  which  were  easily  ripped 
up  with  the  4-horse  plough,  and  as  easily  moul- 
dered down  to  dust  on  exposure  to  the  winter's 
frost;  yet  there  are  places  in  Aberdeenshire  and 
Morayshire  wliere  it  is  so  thick  and  hard  that 
extraordinary  means  are  required  to  break  it  up 
A  remarkable  and  extensive  baud  of  this  sub- 
stance was  encountered  by  Mr  Roderick  Gray, 
Peterhead,  when  improving  part  of  th«  waste 
land  of  the  property  of  the  Governors  of  the 
Merchant  Maidens'  Hospital  of  Edinburgh  in 
that  neighbourhood.  The  moory  surface  was 
ploughed  with  4  horses.  "  At  first  the  plough 
ran  upon  the  pan,  which  it  seemed  impossible  to 
penetrate  ;  various  trials  were  made,  and  the 
plan  which  ultimately  succeeded  was  to  have  4 
men  employed  at  the  plough,  and  tliese  were 
engaged  as  follows  : — One  with  a  pick  and  spade 
made  a  hole  where  necessary,  until  it  reached 
below  the  pan,  and  entered  tlie  plough  at  this 
hole  ;  another  held  the  plough  ;  the  third  held 
down  the  beam,  and  kept  the  plough  below  the 
pan  ;  and  the  fourth  took  care  of  the  horses.  In 
this  way  the  upper  stratum  and  pan  were  broken, 
and  afterwards  they  were  brought  into  a  sort  of 
mould  by  tlie  grubber  and  harrows."*  However 
obdurate  this  substance  may  be  to  break  up,  it 
will  yield  to  the  air,  and  moulder  down  into  an 
innocuous  powder  of  sand  and  gravel. 

6007.  Professor  Johnston  thus  explains  the 
formation  of  moorband  pan.  "  It  is  to  tlie 
lingering  of  unwholesome  waters  beneath,  that 
the  origin  of  many  of  our  moorlands,  especially 
on  higher  grounds,  is  in  a  great  measure  to  be 
attributed.       A    calcareous    or    a    ferruginous 


spring  sends  up  its  water  into  the  subsoil.  The 
slow  access  of  air  from  above,  or  it  may  be  the 
escape  of  air  from  the  water  itself,  causes  a  more 
or  less  ochrey  deposit,  which  adheres  to  and 
gradually  cements  the  stones  or  earthy  particles 
among  which  the  water  is  lodged.  It  the  water 
contains  sulphate  of  iron,  the  air  from  above  will 
impart  to  its  iron  an  additional  quantity  of 
oxygen,  and  cause  a  portion  of  it  to  fall  in  a 
state  of  peroxide.  If  the  iron  and  lime  be  pre- 
sent in  a  state  of  6i-carbonate,  the  escape  of 
carbonic  acid  from  the  water  will  cause  a  deposit 
of  carbonate  of  iron  or  of  lime.  Any  of  these 
deposits  will  cement  the  earthy  or  chiy  particles 
together.  Iron,  however,  is  often  held  in  solu- 
tion by  an  organic  acid  (the  creiiic  acid)  which 
becomes  insoluble,  and  falls  along  with  the  iron 
when  the  latter  has  absorbed  more  oxygen  from 
the  atmosphere.  Hence  the  large  quantity  of 
organic  matter  which  bog  iron  ores,  moorband  pans, 
and  deposits  from  springs  and  drains,  so  often 
contain.  Thus  a  layer  of  solid  stone  is  gradually 
formed — the  moorband  pan  of  many  districts — 
which  will  allow  neither  the  roots  of  plants  to 
descend,  nor  the  surface  water  to  escape.  Hope- 
less barrenness,  therefore,  slowly  ensues.  Coarse 
grasses,  mosses,  and  heath  grow  and  accumulate 
upon  soils  not  originally  inclined  to  nourish 
them,  and  by  which  a  better  herbage  had  previ- 
ously been  long  sustained. "t 


ON  THE  LIMING  OF  LAND. 

6008.  Lime  has  been  directly  applied 
to  tlie  land  in  the  agriculture  of  this 
country  for  a  very  long  [)eriud  of  years. 
Tlie  object  of  applying  it  has  always  been 
the  same — to  increase  the  crops  by  stimu- 
lating the  action  of  the  soil.  It  was  sup- 
posed to  act  in  two  ways— directly  upon 
the  vegetable  matter  in  the  soil,  and  di- 
rectly upon  the  soil  itself,  by  altering  its 
texture.  When  wanted  to  act  upon  vege- 
table matter,  it  was  applied  to  boggy  soil 
after  it  had  been  drained,  or  to  deaf  soil 
that  had  long  been  under  an  exhausting 
course  of  husbandry,  and  which  had  never 
been  limed,  for  it  is  known  that  soil 
never  becomes  deaf  that  had  been  occa- 
sionally limed.  When  the  texture  was 
desired  to  be  altered  from  a  stift*  to  a 
friable  state,  or  from  a  very  loose  to  a 
Hrmcr  state,  lime  was  applied.  Stiff  clay 
soils  were  those  which  were  rendered  pul- 
verable  by  lime,  aij^d  loose  gravelly  soils 
were  rendered  firmer  by  its  action.  The 
most  conveuienA  period  for  applying  lime 
to  the  laud  iH|KXVlien  the  soil  had  been 


»  Prize  Essays  of  the  Highland  and  Agricultural  Society,  vol.  viii.  p.  169. 
t  Johnston's  Lectures  on  Agricultural  Chemistry,  2d  edition,  p.  556. 
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bare-fallowed;  and  as  that  process  was 
extensively  practised,  tlie  lime  was  always 
laid  on  in  summer.  It  was  the  most 
favourite  practice  with  farmers  to  apply 
lime  in  a  caustic  state,  because,  being  then 
in  a  state  of  finest  powder,  it  mixed  best 
with  every  sort  of  soil. 

600.9.  Experience  having  confirmed  all 
these  practices  in  regard  to  the  application 
of  lime,  it  is  doubtful  that  many  farmers  of 
the  present  day  know  more  about  the  nature 
of  lime  and  its  action  than  what  is  implied 
in  the  above  statement,  and  consequently 
the  practice  now  is  what  it  was  then. 

6010.  When  lime  is  obtained  direct 
from  the  kiln,  or  from  shipboard,  it 
is  in  lumps,  called  shells,  and  light 
in  weight.  Limeshells  are  difl'erently 
treated  by  different  farmers  in  their 
preparation  of  it  for  the  soil.  Some  lay 
down  the  shells  in  small  heaps  upon 
the  feered  ridges,  while  others  lay  theu' 
in  large  heaps  uj)on  the  upper  head-ridge. 
It  is  clear  that  the  mode  of  laying  shells 
at  once  upon  tiie  land  cannot  be  adopted 
until  the  land  had  previously  been  suffi- 
ciently fallowed  ;  and  as  fallowing  occu- 
pies a  considerable  time  to  be  done  in 
a  proper  manner,  it  is  also  clear  that  no 
considerable  quantity  of  lime  can  be 
driven,  after  the  fallow  is  ready,  unless 
the  kilns  happen  to  be  near ;  and,  at  all 
events,  it  is  unnecessary  to  lay  the  lime 
upon  the  fallowed  land  until  only  a  short 
period  before  the  wheat  is  sown.  Besides, 
when  shells  are  placed  in  heaj)s  nn  the 
ridges,  they  must  remain  a  considerable 
time  there  to  be  reduced  to  powder  by  the 
air,  when  the  lime  will  have  lost  a  consi- 
derable portion  of  its  causticity  by  union 
with  the  carbonic  acid  of  the  air,  unless  a 
good  deal  c)f  ruin  shall  have  fallen  to  has- 
ten its  slaking.  To  preserve  the  shells 
intact,  till  nee<!ed,  they  should  be  put  in 
large  heaps,  the  outer  surface  of  which 
may  become  neutralised  by  the  action  of 
the  air,  but  the  interior  of  which  will  not 
be  so  affected.  While  the  heaps  are  thus 
occupying  a  head-ridge,  the  land  may  be 
worked  as  opportunity  offers. 

6011.  A  week  or  so  before  the  lime  is 
applied,  water  should  be  poured  on  the 
large  heaps  of  shells  to  reduce  them  to  a 
state  of  fine  powder.     The  water  will  all 


be  absorbed  by  the  lime,  which  neverthe- 
less continues  quite  dry,  thereby  indicating 
that  it  has  been  taken  up  in  chemical 
union  with  tiie  lime,  which  then  becomes 
in  the  state  of  a  hydrate.  A  great  heat 
is  evolved  during  tiie  time  the  lime  takes 
to  fall  to  powder;  and  when  it  attains  that 
state,  the  heaps  will  have  swelled  to  more 
than  three  times  their  former  bulk.  The 
lime  is  then  said  to  be  slaked,  and  is  in 
its  most  caustic  state. 

6012.  While  the  slaking  is  proceeding, 
the  land  thr.t  was  manured  in  drills  (4172) 
is  cross- harrowed  a  double  tine,  to  make 
it  fiat;  after  which  the  ridges  are  feered; 
and  the  lime  is  then  spread  along  the 
feered  ridges. 

6013.  The  lime  is  spread  in  this  man- 
ner : — Frying-pan  shovels,  fig.  233,  are 
the  best  implements  for  filling  carts  with, 
and  spreading  lime  upon  land.  A  calm 
day  should  be  chosen  for  the  purpose, 
but  should  there  be  the  least  wind,  the 
single-horse  carts  should  be  so  placed  at 
the  heaps  as  that  the  lime-powder  which 
rises  into  the  air  should  be  blown  away 
from  the  horses  and  men.  Powdered  lime 
is  heavy  ;  but  all  that  can  lie  upon  a  shovel 
is  so  light  in  weight  that  each  ph)ughmaa 
takes  a  heap,  and  with  one  of  his  horses  in 
a  cart,  for  a  yoking  at  a  time,  fills  his  own 
cart,  and  spreads  the  lime  from  it  upon 
the  ridges  allotted  to  him.  The  direction  in 
liming shoidd  have  the  wind  a  little  ahead; 
and  when  a  number  of  men  take  from  diffe- 
rent heaps,  they  slumld  so  arrange  them- 
selves along  the  ridges  as  that  the  cart 
farthest  down  the  wind  take  the  leail  in 
spreading.  In  spreading  lime,  the  man 
walks  along  the  miildle  of  the  feered  ridge, 
and  casts  the  shovelfuls  right  ami  left  from 
the  middle  towards  the  feered  furrows, 
which  will  bee  mie,  by  ploughing,  the 
crowns  of  the  future  ridges.  The  man 
who  can  cast  the  shovelfuls  with  either 
hand  will  spreail  lime  better  than  one  who 
is  right  or  left  handed  otdy.  The  lime 
should  be  sj)read  evenly  over  the  surface; 
but  it  may  be  spread  thicker  on  one  part 
of  the  field  than  another,  according  to  the 
wants  of  the  soil.  On  light  knolls  it  may 
be  spread  thinner  than  in  hollows,  where 
the  soil  is  either  deejier  or  stronger. 
Whenever  rain  falls,  the  liming  should  be 
discontinued. 
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6014.  It  is  proper  to  put  a  cloth  over 
the  horse's  back  and  the  harness  ;  and  the 
Men  should  cover  their  face  with  crape, 
*o  save  it  from  the  cauterising  eiFects  of 
the  quicklime.  The  horses,  whenever 
loosened  from  work,  slioiild  be  thoroughly 
wisped  down  and  brushed,  to  free  the  liair 
of  any  lime  that  may  have  found  its  way 
into  it;  and,  should  ihe  men  feel  a  smart- 
ing in  their  eyes  or  nose,  sweet  thick 
cream  is  the  best  emollient. 

6015.  Progressively  as  the  lime  is  spread, 
ridge  after  ridge,  it  is  harrowed  in  a  double 
tine,  and  mixed  with  the  soil ;  and  imme- 
diately on  the  entire  field  being  limed,  the 
ridges  are  ploughed  with  a  li^ht  furrow, 
to  bury  the  lime  as  little  as  possible,  and 
which  constitutes  the  seed-furrow  of  the 
future  crop. 

6016.  The  quantity  of  lime  that  should 
be  applied  depends  on  the  nature  of  the 
soil,  the  lighter  soils  requiring  the  less, 
and  the  stronger  the  greater  quantity.  On 
light  turnip  soils,  some  think  120  bushels 
per  acre  sufficient,  whilst  I  have  used  150 
bushels  with  benefit.  I  have  seen  as 
much  as  510  bushels  applied  to  the  acre 
of  wheat  land,  with  manifest  advantasfe. 
But  perhaps  from  150  to  240  bushels  may 
be  considered  average  quantities,  from  the 
lightest  to  the  heaviest  soils.  On  weak 
moory  soils,  75  bushels  are  enough  with 
which  to  commence  its  improvement. 

6017.  The  sort  of  lime  should  deter- 
mine the  quantity  applied,  the  stronger 
being  used  in  less  quantity  than  the  weak. 
The  English  linie  is  much  more  caustic 
than  the  Scotch.  Lime  with  any  magnesia 
in  it  is  unfit  for  the  land. 

6018.  It  is  not  customary  to  apply  lime 
often  to  land,  it  being  inexpedient  to 
apply  it  oftener  than  once  in  a  lease  of 
19  years,  on  account  of  its  expense. 

6019.  Its  common  price  is  3s.  per  boll 
of  6  bushels,  consequently  its  entire  cost, 
at  the  above  quantities,  will  be  from 
£3,  15s.  to  £6  per  acre  for  the  best  sea- 
borne English  lime,  exclusive  of  carriage; 
the  Scotch  sells  fur  10s.  per  cart-load  of 
4  bolls  of  6  bushels  each,  including  car- 
riage for  10  miles,  whiuh  makes  the  cost 
from  £3,  2s.  6d.  to  £5  per  acre. 


6020.  Lime  weighs  from  75  lb.  to 
nearly  1  cwt.  per  bushel,  which  indicates 
that  it  ought  not  to  be  laid  on  by  the 
measure  alone,  but  by  njeasure  and  weight 
combined,  giving  the  preference  to  the 
lightest  weight. 

6021.  Lime  is  applied  at  difl^erent 
periods  of  the  year,  according  to  the  state 
of  the  land.  On  summer-fallow  it  is 
applied  immediately  before  the  wheat  is 
sown  in  autumn.  It  is  also  used  for  wheat 
immediately  after  taking  up  the  potato 
crop  in  autumn.  It  is  applied  to  the  land 
cleared  of  turnips  by  sheep,  just  before 
the  sowing  of  the  barley-seed  in  spring. 
It  is  also  applied  before  the  turnip-seed  is 
sown  in  the  beginning  of  summer.  It 
may  be  applied  to  lea  immediately  before 
being  ploughed  for  oats  in  early  spring.  I 
do  not  say  it  is  immaterial  to  the  proper 
use  of  lime  to  choose  the  season  in  which 
it  is  applied,  convenience  often  determin- 
ing the  point  as  much  as  propriety ;  but 
experience  has  decided  that  it  is  used  to 
the  best  advantage  on  summer-fallow,  and 
after  turnips  have  been  eaten  off  by  sheep. 

6022.  The  effects  of  lime  are  manifested 
in  a  rather  remarkable  manner.  When 
ploughed  down  with  an  ordinary  furrow 
by  i;self,  no  effect  is  observed  on  the  first 
crop;  and  when  ploughed  in  deep,  a  rota- 
tion may  pass  l)efore  it  shows  any  effect. 
When  harrowed  in,  and  the  land  ribbed 
for  barley  after  turnips  eaten  off  by  sheep, 
it  has  effect  at  once.  When  ploughed 
with  a  light  furrow  above  the  dung  in 
summer- fallow,  even  after  the  lapse  of  a 
few  weeks  it  has  a  sensible  effect  on  the 
first  crop.  It  has  the  best  effect  on  the 
grass  of  any  crop  in  the  rotation,  and  most 
upon  the  clover.  It  has  an  injurious  effect 
on  the  potato  crop.  It  loses  its  effect  on 
the  same  land  after  several  repetitions. 
It  has  little  effect  on  soils  in  the  neigh- 
bourhood of  large  towns.  It  has  always 
a  good  effect  on  fresh  soil,  as  also  on  moss 
that  has  been  thoroughly  drained.  It  has 
a  good  effect  on  all  drained  soils,  and  is 
wasted  on  undrained  ones. 

6023.  Lime  is  usually  procured  in  sum- 
mer and  autumn,  as  the  kilns  are  only 
kept  in  activity  in  those  seasons  ;  so  when 
it  is  intended  to  apply  it  in  spring,  it  is 
necessary  to  procure  it  in   autumn,  and 
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keep  it  all  winter.  And  to  preserve  it  in  a 
desirable  state  in  winter,  the  lieaps  of 
shells  should  be  covered  with  a  thick  coat- 
intr  of  earth,  and  every  crevice  that  appears 
in  it  should  be  immediately  filled  up. 

6024.  I  am  aware  of  the'  opinion  of 
some  farmers,  that  lime  is  equally  effica- 
cious in  the  soil  in  the  effete  as  in  the 
caustic  state,  and  Lord  Karnes  was  of  that 
opinion ;  and,  therefore,  precautions  to 
preserve  it  in  a  caustic  state  in  winter 
may,  by  them,  be  deemed  unnecessary;  but 
as  the  general  opinion  is  in  favour  of  quick- 
lime, and  which  I  support,  I  have  treated 
the  subject  accordingly,  until  experience 
shall  instruct  us  better.  There  is  the 
advantage,  however,  in  using  quick-lime, 
that  it  is  much  more  easily  spread  upon, 
ploughed  into,  and  mixed  with  the  soil 
than  effete  lime;  and  if  pulverisation  be  of 
any  use  to  it  at  all,  it  should  mix  with 
the  soil,  and  act  with  it  more  quickly  than 
in  an  effete  state. 

6025.  To  the  ordinary  use  of  lime,  as  I 
have  described  it,  chemistry  niight  object 
to  its  application  so  close  to  farmyard 
manure  as  it  is  in  summer-fallow.  It  is 
entirely  right  avoiding  to  apply  it  with  or 
near  guano,  as  it  will  entirely  defirive  it 
of  its  aramoniacal  ingredients.  But  it  is 
not  easy  to  avoid  its  proximity  to  manure, 
when  it  is  considered  that  it  cannot  be 
applied  at  any  time  in  the  course  of  a 
rotation,  and  that  a  considerable  time  is 
required  to  collect  as  much  of  it  as  will 
spread  over  a  large  space  of  ground  ;  and 
that  if  a  large  space  is  not  limed  when  it 
is  applied,  time  will  not  be  afforded  the 
tenant  to  lime  all  his  farm,  and  derive  all 
the  advantages  from  it,  in  the  course 
of  a  19  years'  lease.  Supyiose  that  he 
limes  the  entire  fallow-break  every  year, 
be  cannot  go  over  his  farm  in  less  time 
than  four  or  five  years,  and  this  space  is 
as  much  as  he  can  lime  in  the  course  of 
a  year  and  carry  on  the  culture  of  the 
farm  at  the  same  time. 

6026.  If  we  take  the  time  the  farmer 
has  to  apply  lime,  we  shall  see  that  he  can 
scarcely  avoid  applying  it  near  a  recent 
period  of  manuring.  When  it  is  applied  on 
bare-fallow,  it  must  be  immediately  above 
the  manure;  when  placed  below  it,  the 
lime  sinks  out  of  reach.    When  applied  to 


the  potato  land  after  the  crop  has  been 
lifted,  it  follows  the  large  manuring  the 
potatoes  had  received  late  in  spring.  The 
liming  land  after  turnips  in  spring  follows 
the  large  manuring  which  the  turnij)S  re- 
ceived in  the  early  part  of  the  preceding 
summer.  When  put  upon  land  that  has 
been  manured  by  sheep  eating  off  turnips, 
it  is  placed  still  nearer  the  manure.  Lim- 
ing land  in  preparation  of  the  turnip  crop 
in  the  early  part  of  summer,  places  it  as 
near  the  manure.  Lime  cannot  be  applied 
to  any  of  the  cereal  crops  when  they  are 
growing,  and  it  cannot  be  put  on  grass 
land  that  is  to  be  sown  or  pastured  in  the 
same  season.  Thus,  neither  in  spring, 
summer,  nor  autumn,  can  lime  be  applied 
to  the  soil  without  coming  into  near  con- 
tact with  manure ;  and  as  to  applying  it 
in  winter,  it  is  out  of  the  question  when  a 
large  quantity  is  to  be  used.  Then  rain 
and  snow  and  frost  may  prevent  its  being 
harrowed  in  after  being  spread,  and  bad 
weather  may  prevent  the  liming  proceed- 
ing at  all  after  a  portion  of  the  field  had 
been  limed.  After  all,  as  lime  is  applied 
only  once  in  a  lease,  it  matters  little  that 
it  be  put  upon  the  land  near  a  manuring; 
the  important  point  is  to  apply  it  at  the 
best  an<l  most  convenient  time,  which  is 
on  the  fallow  ;  and  experience  has  obtained 
the  best  return  from  its  use  thus,  both  in 
grain  and  straw. 

6027.  A  top-dressing  of  chalk  is  one 
method  adopted  in  several  districts  of 
England — in  Essex,  Hampshire,  Wiltshire, 
Lincolnshire,  Yorkshire,  for  affording  cal- 
careous matter  to  the  soil.  It  has  a  strik- 
ing effect  at  first,  particularly  upon  fresh 
new  broken  up  land ;  but  at  length  it 
seems  to  lose  its  efficacy.  It  is  applied 
again  whenever  its  effect  becomes  inert. 

6028.  The  solid  chalk  of  the  lower 
stratum  is  preferred  to  the  more  porous 
substance  near  the  surface.  It  is  taken 
out  of  pits  in  lumps,  which  are  put  upon 
the  ground  to  be  limed  ;  and,  the  lumps 
being  wet,  the  frost  in  winter  causes  them 
to  fall  down  into  a  powder,  which  is  then 
spread  over  the  surface  of  the  ground.  Dry 
chalk  will  not  fall  down,  and  is  therefore 
useless  for  the  purpose.  Chalk  is  used  in 
Hampshire  to  render  the  soil  more  loose, 
and  in  the  wolds  of  Yorkshire  more  firm. 
I  would  conclude  from  this  that  the  Hamp- 
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shire  soil  is  clayey,  and  thai  of  the  wolds 
of  Yorkshire  silicious. 

6029.  The  quantities  applied  vary  in 
different  districts.  In  Essex,  in  the  clay- 
land  district,  about  15  cart-loads,  of 
40  bushels  each,  are  considered  a  full 
dressing  per  acre,  at  6s.  per  load,  and 
3s.  6d.  for  carting  one  mile;  but  here 
the  expense  does  not  bear  carriage  fartiier 
than  four  to  six  miles,  beyond  which  lime 
is  preferred.  In  Lincolnshire  80  cubic 
yards  of  chalk  are  applied  to  the  acre,  at  a 
cost  of  66s.  In  Hampshire  it  is  dug  out  of 
pits  as  deep  as  20  feet,  and  2000  bushels 
are  wheeled  on  the  land  in  barrows  at  a 
cost  of  about  45s.  per  acre.  In  the  district 
of  Windsor,  where  it  has  to  be  carted  ten 
miles,  it  costs  about  £8  per  acre.* 

6030.  I  have  already  referred  to  shell- 
marl  as  a  manure,  in  (4999.)  The  com- 
position of  peat  shell-marl  of  Logie,  in 
Forfarshire — a  county  which  at  one  time 
afforded  and  used  a  large  quantity  of  this 
substance  in  its  agriculture,  to  a  degree  to 
be  positively  detrimental  to  the  soil,  some 
of  wliich  has  not  recovered  its  effects  to 
this  day — is  as  follows  : — 


Carbonate  of  lime,    . 

Oxide  of  iron  and  alumina, 

Organic  matter, 

Insoluble,  chiefly  silicious  matter. 


From  the 

From  the 

top  of  tlie 

bottom  of 

bed. 

the  bed. 

77.6 

81.7 

J.« 

0.6 

14.6 

14.6 

6.0 

3.1 

100.0         100.0 


Bog-marl  retards  the  ripening  of  the  grain 
crops,  while  lime  hastens  their  maturity. 

6031.  The  process  of  marling  as  prac- 
tised in  England  is  very  similar  to  that  of 
gaulting  or  claying,  already  described  in 
(2119.)  The  marl  is  a  clay  containing 
particles  of  chalk,  which  are  quite  visible 
in  the  mass  of  clay.  The  marl  is  applied 
both  to  heavy  and  light  land.  On  heavy 
land  it  is  used  on  new  broken  up  pasture 
and  mixed  with  farmyard  manure  in 
compost.  On  light  soils  it  is  more  exten- 
sively employed,  and  its  benefits  are  chiefly 
derived  from  an  improved  texture  of  the 
soil.  From  40  to  50  cubic  yards  are 
applied  per  acre,  at  a  cost  of  7d.  per  cubic 


yard  if  not  driven  farther  than  a  furlonc, 
and  beyond  that  distance  one  penny  per 
furlong  is  paid.  Its  action  produces  better 
quality  of  grain  and  regularity  of  crop. 
The  excess  of  organic  matter  in  a  new  soil 
loosens  it,  which  the  marling  corrects  ;  the 
dry  and  loose  texture  of  sand  is  rendered 
more  adhesive  and  retentive  of  moisture ; 
and  peat  is  benefited  by  consolidation  and 
the  supply  of  inorganic  matter.t 

6032.  The  following  analysis  may  give 
a  fair  idea  of  the  composition  of  a  clay 
marl.  This  specimen  was  found  in  Ayr- 
shire : — 


Carbonate  of  lime, 

8.4 

Oxide  of  iron  and  alumina, 

2.2 

Organic  matter, 

2.8 

Clay  and  silicious  matter. 

.      84.9 

Water, 

1.4 

99.7  t 

6033.  The  lime  used  in  the  agriculture  of  this 
country  is  chiefly  derived  from  the  mountain 
limestone  of  the  carboniferous  series,  as  also 
that  of  the  coal  formation.  The  rock  forms 
a  broad  belt  across  the  centre  of  Scotland,  along 
the  centre  of  England,  and  in  the  whole  of  the 
centre  of  Ireland.  Lime  in  Scotland  is  mostly 
derived  from  the  coal  formation,  where  it  is  asso- 
ciated with  shales,  sandstones,  and  ironstones. 

6034.  In  Ireland  large  beds  and  knolls  of 
limestone  nodules,  in  the  form  of  gravel,  are 
found  in  many  districts.  The  gravel,  when  laid 
upon  the  land,  acts  as  lime  in  the  course  of  time  ; 
and  it  affords  a  very  ready  means  of  reclaiming 
drained  bogs,  and  of  reducing  their  vegetable  into 
earthy  matter,  (5891.) 

6035.  The  composition  of  some  good  limestones 
•for  agricultural  purposes  is  here  given  : — 


Carluke. 

Cockermouth. 

Kilnhead. 

Relig. 

Carbonate  of  lime, 
Sulphate  of  lime. 
Phosphate  of  lime 
Carbonate  of  mag- 
nesia. 

93.91 
0.S5 
1.14 

}   2  06 

94.86 
0.23 

1.26 

95.89 
0.32 

0.54 

93.97 
1.32 

Alumina  and  oxide 
of  iron, 

}  1,63 

0.73 

1.20 

1.57 

Silica. 

0.41 

2.92 

2.05 

3.14 

100.00     100.00 

6036.  Limestone,  on  being  broken  into  handy 
lumps,  is  packed  in  alternate  layers  with  coal  in 
kilns  and  burned,  when  a  very  material  effect  is 
produced  upon  its  appearance  and  character. 
From  being  a  close-grained,  hard,  heavy  stone, 
It  is  reduced  to  a  porous,  light,  splintery  cinder. 
One  ton  of  limestone,  when  thus  burned,  yields 


Journal  of  the  Agricultural  Society  of  England,  vol.  iii.  p.  183,  and  vol.  v.  p.  34. 
f  Journal  of  the  Agricultural  Society  of  England,  vol.  viii.  p.  312. 
X  Johnston  On  the  U$e  of  Lime  in  Agriculture,  p.  11. 
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1 1  cwt.  of  the  cinder.  The  cinder  is  called  lime- 
ihells.  The  burning  has  the  effect  of  driving  off 
water  and  carbonic  acid  from  the  limestone  ;  of 
forming  gypsum  with  the  sulphur  of  the  coal, 
and  with  the  pyrites  of  the  limestone  ;  and  silicate 
of  lime  with  the  silicious  matter  present  in  the 
limestone  and  the  coal. 

6037.  Limeshells  have  a  strong  affinity  for 
water  :  they  will  extract  it  from  the  atmosphere 
and  become  in  time  slaked,  which  is  the  end 
aimed  at  in  putting  limeshells  on  the  land  in  small 
heaps  along  the  ridges  ;  but  they  are  more  com- 
monly slaked  by  water  being  poured  upon  them. 
The  pouring  water  too  quickly  upon  the  shells 
causes  the  lime  to  be  gritty,  and  to  contain  many 
small  lumps  which  refuse  to  be  slaked.  The 
spontaneous  slaking  is  attended  with  the  least 
trouble  as  usually  practised,  but  in  effect  it 
chills  the  surface  and  produces  much  gritty  lime  ,- 
and  it  gives  sufficient  time  for  much  of  the 
powdered  lime  to  absorb  carbonic  acid  from  the 
air,  and  go  back  to  the  state  of  curbonate  and 
become  effete.  To  succeed  well  with  the 
spontaneous  mode  of  slaking  the  heaps  should  be 
covered  with  sods,  which  is  a  trouble  which  no 
farmer  will  undertake  with  heaps  lying  on  the . 
field.  Farmers  will  willingly  cover  large 
heaps  of  limeshells  that  are  to  remain  over 
winter,  to  be  spread  upon  the  land  in  spring,  by 
which  time  most  of  the  lime  will  be  found  slaked 
in  an  excellent  state  for  mixing  with  the  soil. 

6038.  In  slaking  limeshells,  an  intense  heat  is 
produced,  a  large  quantity  of  water  is  absorbed, 
much  increase  of  bulk  ensues,  and  a  fine  powder 
is  obtained,  which  is  called  quick-lime,  cauttic- 
lime,  hot-lime.  The  heat  in  some  cases  might 
ignite  gunpowder  ;  the  lime  absorbs  about  one 
fourth  of  its  weight  of  water  ;  it  increases  from 
2J  to  3^  times  its  bulk  ;  and  the  powder  has  strong 
caustic  and  alkaline  properties.  The  ultimate 
results  are,  that  the  slaked  lime  consists  partly  of 
caustic  lime,  partly  of  carbonate  of  lime,  and 
partly  of  hydrate  of  lime,  somewhat  in  these  pro- 
portions in  the  ton  : — 


Carbonate  of  lime. 
Hydrate  uf  lime, 


Per  cent. 
57.4-4 
/lime,     32.4\,,^>c 
1  water,  10.2)^2.6  J 

lOO.O 


Cwt. 
8* 


20* 


6039.  The  composition  of  the  limes  obtained 
from  the  limestones  mentioned  above,  (6035,) 
with  the  exception  of  that  of  Relig,  is  as 
follows : — 

I/inarVshire,  Cumberland,  Dumfrieiah, 
Carluke,    Cockermouth,  Kilnhcad, 


Lime,              .            .  b9.78 

Sulphate  of  lime,  (gypsum,)  1.4.) 

Phosphate  of  lime,     .  1.93 

Magnesia,        .  1.69 

Aluiiiirwi  and  o.xide  of  iron,  2.76 

Silica  in  the  state  of  silicate,  0.70 

Carbonic  acid  and  moisture,  1.69 

100.00 


89.77 
0.38 

1.02 
1.23 
4.!«2 
2.68 


88.64 

o.;i 

o!43 

1.98 

5.05 


100.00         1(10.00^ 


6040.  The    purer    lime    is   it    is    considered 


the  better  for  agricultural  purposes  :  it  is  then 
said  to  be  in  the  fattest  and  strongest  state. 
Of  the  limes  whose  analysis  appear  above,  it 
would  seem  to  me  that  the  Kihihead  is  the 
best  for  applying  to  the  land.  Plasterers  like  " 
fat  lime,  as  it  runs  best  and  makes  the 
strongest  putty.  When  a  considerable  pro- 
portion of  sand  occurs  it  is  the  better  adapted  for 
common  building  purposes,  as  it  then  requires 
less  sand  to  convert  it  into  good  mortar,  and  the 
natural  union  of  silicious  matter  is  much  better 
than  any  artificial  method  of  adding  it  can  be 
devised.  Of  these  the  Cockermouth  is  the  best 
for  buildings.  Much  magnesia  in  lime  is  hurtful 
to  vegetation,  and  is  therefore  unsuited  for  the 
land  ;  but  it  is  a  useful  ingredient  in  lime  in- 
tended for  buildings  under  water,  such  as  piers 
and  docks,  where  it  becomes  very  hard,  and  on 
that  account  is  called  hydraulic  lime.  Of 
these  limes  the  Carluke  would  seem  best 
suited  for  building  piers;  but  the  proportion  of 
magnesia  in  it  is  but  small  compared  to  many 
of  the  magnesian  limes  of  England,  as  at 
Hartlepool,  where  it  contains  about  45  per  cent 
of  the  carbonate  of  magnesia,  a  ton  of  which 
affording  no  less  a  quantity  of  the  calcined 
magnesia  of  the  shops  than  9|  cwts. 

6041.  The  practice  hitherto  has  been  to 
apply  a  large  dose  of  lime  at  once,  and  not  to 
repeat  it  during  the  lease.  The  motive  for  this 
practice  I  would  look  for  more  to  the  circum- 
stances in  which  the  farmer  is  placed  in  regard 
to  the  tenure  of  his  farm,  than  to  any  reasonable 
expectation  entertained  by  him  of  the  action  of 
lime  upon  the  soil  in  large  quantity.  It  is  felt 
with  the  application  of  lime  as  with  the  draining 
of  the  farm —  the  sooner  it  is  done,  and  the  seldomer 
done,  the  greater  profit  to  him  who  does  it.  The 
opinion  is  gaining  ground,  however,  that  it  is 
better  for  the  tenant's  interest  to  lime  in  less 
quantity  at  a  time,  and  more  frequently.  It 
would  appear,  taking  the  aveiage  of  the  quan- 
tities of  lime  applied  in  different  districts  of 
the  country,  that  about  8  or  10  bushels  per  acre 
per  annum  are  applied  to  su[>ply  the  supposed 
requirements  of  the  land.  It  might,  therefore, 
be  better  for  the  crops,  and  more  prudent  for  the 
purse  of  the  tenant,  to  apply  8  or  10  bushels  per 
acre  on  the  fallow  every  year  during  the  lease, 
than  1 60  to  200  bushels  per  acre  at  one  time 
at  its  commenceD'.ent. 

6042.  There  is  no  doubt  that  lime  is  an  ex- 
hausting substance  for  the  land.  Long  ago  it 
was  quite  common  in  Scotland  for  tenants,  who 
grudged  to  purchase  manure,  to  procure  lime  and 
apply  it  as  manure,  just  as  the  bog-marl  was 
used,  until  the  land  was  rendered  almost  incap- 
able of  growing  any  crop,  when  it  was  laid 
down  to  grass  to  rest  for  a  number  of  years. 
The  various  substances  of  the  soil,  organic  and 
inorganic,  are  more  rapidly  set  free  after  lime  has 
been  applied  than  before;  and,  on  being  set  free, 
the  roots  of  plants  obtain  them  ilie  more  readily 
and  in  ;;reater  abundance;  and  then,  as  the  plants 
themselves  grow  more  rapidly  and  to  a  larger 


*  Johnston  On  the  Use  of  Lime  in  A<jriculture,  p.  44. 
+  Transactions  of  the  Highland  and  Agricultural  Society,  July  1848,  p.  299. 
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size,  and  perfect  all  their  parts  more  completely, 
they  will  carry  off  a  larger  quantity  of  matter 
from  the  soil,  which,  if  not  replaced  in  some  way, 
the  soil  must  become  exhausted.  If  more  lime 
is  applied  to  correct  the  evil,  the  exhaustion  will 
become  the  more  severe. 

6043.  Over-liming  was  an  evil  which  the  land 
suffered  in  a  former  generation  more  tlian  in  this; 
and  wlien  it  occurred  was  confined  to  poor  weak 
soil,  that  was  soon  rendered  too  loose  by  the  use 
of  the  plough.  It  is  therefore  quite  correct  what 
Professor  Johnston  says,  that  "  the  evil  called 
overlimiiig  is  a  mechanical,  not  a  chemical  one. 
The  extreme  openness  of  the  soil  has  been  brought 
on  by  prolonged  ploughing,  and  too  frequent 
cropping  of  corn.  An  opposite  procedure  must 
therefore  be  adopted,  and  mechanical  means 
employed,  by  which  a  gradual  solidification  may 
be  effected,"  among  which  none  is  more  effective 
than  the  eating  off  turnips  by  sheep  on  the  land. 

6044.  A  compost  of  lime  and  earth  is  a  better 
top-dressing  for  grass  land  than  either  separately. 


would  be  purchased  at  a  cost  beyond  their 
intriusic  worth.  A  third  consideration,  of 
an  important  nature  too,  is,  wiiether  you 
have  a  riirht  to  take  as  much  of  the  water 
of  a  rivulet,  which  may  form  the  boundary 
of  the  estate  in  which  your  farm  is  situate, 
as  your  water-meadow  will  require  ?  You 
can  use  the  water  of  a  brook  which  wholly 
passes  through  your  farm  as  you  please, 
provided  it  be  not  injured  in  its  quality, 
nor  directed  out  of  its  natural  channel 
when  it  enters  the  property  below ;  but 
you  cannot  appropriate  to  your  particular 
use  more  than  half  the  water  of  a  march 
burn.  If  half  the  water  afi'orded  by  it  is 
not  sufficient  for  the  purpose  of  irrigation, 
you  should  either  abandon  the  idea  of  form- 
ing a  water-meadow — for  a.  dry  traii^r  mea- 
dow is  a  vexation  in  fact,  as  much  as  a 
contradiction  in  terms — or  negotiate  with 


Such  a  compost  is  usually  made  too  weak  of  youj.  neighbour  for  the  use  of  the  whole ; 

lime:  the  proportion  should  be  one  cubic  yard  of  f^,^    j^  ^^^^,,j   y^^  ^      -j     ^^  render  all  the 

lime  to  three  cubic  yards  of  earth.      Ihe  mixing  ^              ,           i                    vi                ^ 

of  such  a  compost  costs  Id.  per  cubic  yard  of  the  ^^ter  useless,    because   either   party  can 

mixture.  legally  use  only  one  half  of  it. 


6045.  The  appearance  of  the  white  clover, 
Trifolium  repens,  on  top-dressing  healthy  soil 
with  lime,  is  a  well-known  and  remarkable  pheno- 
menon. Lime  extirpates  the  corn  marigold, 
Clirijsanthemum  segetum,  but  it  encourages  the  red 
poppy,  Papaver  Rhens;  and  on  sinking  into  strong 
clay  soil  it  favours  the  growth  ofcolt's-foot,  7tts»t- 
lago  farfara. 


ON   FORMING   WATER-MEADOW.S. 

6046.  ScA'eral  considerations  should  be 
carefully  attended  to  ere  the  formation  of 
a  water-meadow  is  determined  on,  the 
principal  of  which  is,  wlietlier  there  be  a 
eufficient  supply  of  water  in  a  dry  season 
to  irrigate  the  meadow  thoroughly  ;  and  if 
there  be  not,  the  desire  for  possessing  a 
water-meadow  should  be  abandoned,  or  its 
extent  confined  to  suit  the  water  at  com- 
mand. Another  important  consideration 
is,  whether  the  water  can  be  spared  for 
irrigation,  without  depriving  other  as  im- 
portant purposes  of  its  use,  as  the  thrashing 
of  grain  and  the  watering  of  live  stock  in 
grass- fields.  If  the  water  can  be  used  in 
irrigation  before  it  is  wanted  for,  or  after 
it  has  been  used  by,  the  thrashing-machine, 
when  the  water  can  be  conveniently  em- 
phyed  for  the  thrashiujir  power,  then  it  may 
profitably  be  employed  for  irrigation  ;  but 
otherwise,   the   advantages   of  irrigation 


6047.  Allowing  the  quantity  of  water 
to  be  ample  for  your  extent  of  irrigation, 
it  is  better  to  take  it  direct  from  the  brook 
than  to  erect  a  dam  across  it,  to  collect  the 
water,  even  though  you  siiould  possess  the 
power  to  do  so  ;  because,  the  nearer  the 
bottom  of  the  brook  the  water  is  obtained 
from,  the  better  it  is  for  the  purpose  of 
irrigation,  on  account  of  the  sedimentary 
matter  which  it  contains  ;  and  the  more  of 
clay  and  vegetable  matter  the  sediment 
consists  of,  the  more  richly  it  will  manure 
irrigated  j)lants.  It  may  cost  more  to 
make  a  channel  for  the  water  obtained 
direct  from  the  brotdv,  than  to  construct  a 
dam  across  the  same  brook,  though  that  is 
even  improbable  ;  fur  unless  a  dam  is  very 
substantially  made,  so  as  to  resist  the  force 
of  the  brook  under  every  state  of  flood,  it 
will  cost  much  for  repairs,  besides  exciting 
the  constant  apprehension  of  blowing  from 
below,  or  bursting  out  at  the  sides- 

6048.  Sluices  should  be  formed  to  pre- 
vent the  water  reaching  the  meadows  when 
not  wanted,  and  also  to  allow  one  portion 
of  the  meadows  to  be  watered  at  a  time, 
while  the  other  parts  are  kept  dry.  All 
sluices  should  be  substantially  and  amply 
built  with  stone  and  lime,  of  which  the 
foundations  should  be  sunk  to  a  depth  be- 
low that  which  the  water  has  any  chance 
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of  reacliin?.  The  masonry  in  direct  con- 
tact with  the  operating  sluice-boards  should 
be  formed  of  droved  ashlar.  No  doubt, 
sluices  of  this  construction  are  expensive  ; 
but  unless  the  entire  appointments  in  con- 
nection wiiii  water  are  constructed  in  a 
substantial  manner  at  the  commencen)ent, 
and  on  correct  principles,  their  repair  will 
be  incessant,  and  use  unsatisfactory. 

604.9.  The  land  to  be  converted  into 
water-meadowshould  be  thorough-drained, 
unless  the  subsoil  consists  naturally  of 
gravel,  which  is  rarely  the  case ;  because, 
if  irrigating  water  finds  its  way  through 
the  soil  to  a  retentive  subsoil,  it  will  re- 
main there  in  a  stagnant  state,  where  no 
drains  are  at  hand  to  carry  it  off;  and  the 
consequence  will  be,  the  sward  of  the 
meadow  will  in  a  short  time  be  composed 
of  coarse  subaquatic  plants,  instead  of  fine 
meadow-grasses.  The  best  sort  of  materials 
for  filling  the  drains  of  water-meaduws  are 
pipe-tiles  ;  and  in  case  the  meadow  should 
afterwards  be  converted  into  arable  hus- 
bandry, the  drains  should  be  made  at  least 


3  feet  deep.  The  drains  should  be  placed 
apart  at  distances  corresponding  to  the 
breadth  proposed  to  be  given  to  the  bed- 
work  of  the  meadow,  that  every  bed  may 
have  the  same  advantage  in  regard  to 
drainage.  In  practice,  it  will  be  found 
that  but  a  very  small  proportion  of  the 
water  finds  its  way  into  the  drains  ;  never- 
theless, it  is  necessary  to  have  a  suflacient 
number  of  drains  to  carry  off  all  the  water 
that  may  find  its  way  into  them  from  any 
quarter;  and,  to  insure  this  result,  a  drain 
should  be  accessible  from  every  bed. 

6050.  These  preliminaries  being  deter- 
mined, the  next  business  is  giving  proper 
form  to  the  water-meadow.  Taking,  in 
the  first  instance,  the  simplest  case  of 
water-meadow,  having  a  very  gentle  slope 
from  one  side  to  the  other  of  the  field,  and 
also  from  one  end  of  it  to  the  other,  the 
first  business  is  to  make  the  ditch,  which 
is  to  conduct  the  water  from  the  brook,  to 
the  highest  corner  of  the  field.  Where 
this  water-course  or  lead  enters  the  field, 
a  sluice  a,  fig.  .554,  should  be  put  across  it, 


Fig.  554. 


THE  BED-WORK  WATER-MKADOW. 


to  prevent  the  water  flowing  when  it  is 
not  wanted.  The  first  operation  within 
the  field  is  to  form  the  main  conductor  of 
the  water  a  h  along  the  upper  side,  not  on 
a  dead  level,  but  with  a  very  gentle 
descent.  It  should  be  made  capacious 
enough  to  pass  as  much  water  as  will 
cover,  at  one  time,  the  entire  surface  of  the 
field  with  running  water  ;  and  in  order  to 
give  it  the  power  to  overflow  at  all  points 


alike,  it  should  be  made  narrower  towards 
6,  that,  on  the  water  going  into  the  lateral 
feeders  in  succession,  no  more  may  find  its 
way  to  i,  at  the  termination,  than  is 
required  to  irrigate  the  ground  frum  that 
point;  and  the  water  ought  to  flow  along 
the  whole  of  a  6,  as  always  to  have  the 
water  at  the  same  height  in  it.  The 
bottom  and  edges  of  the  conductor  should 
be  made  with  a  uniform  smoothness  and 
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inclination.  The  earth  which  comes  out 
of  the  conductor  ia  wheeled  away  to  other 
parts  of  the  field,  lo  fill  up  hollows. 

6051.  The  next  channel  made  is  the 
main-drain  c  d,  whose  province  is  to 
carry  the  water  out  of  the  field,  after  it 
has  served  its  purpose  in  irrigation,  and, 
on  that  account,  its  dimensions  should  be 
exactly  equal  to  that  of  the  main-conduc- 
tor, but  its  position  and  form  the  opposite 
at  the  lowest  side  of  the  field.  It  should 
also  have  the  same  uniform  inclination 
and  smoothness  down  to  its  largest  outlet 
at  d. 

6052.  Whilst  these  two  principal  chan- 
nels are  forming  with  the  greatest  care 
and  exactness,  the  intermediate  ground  of 
the  field  should  be  preparing  to  be  occu- 
pied with  another  species  of  channels,  and 
the  preparation  for  them  is  made  accord- 
ing to  the  state  of  the  ground.  If  the  field 
has  been  under  culture,  the  ground  should 
be  plouglie<l  and  harrowed,  and  the  weeds 
hand-picked,  as  in  summer-fallow,  (4 1  65,) 
and  the  plough  used  to  gatlier  it  into 
ridges,  (749.)  The  crowns  of  these  ridges 
are  marked  by  the  lines  e,  /J  <?,  A,  i,  ^•,  /, 
and  they  may  be  at  a  distance  of  30  feet 
from  each  other,  the  breadtii  of  two  ordi- 
nary ridges  of  15  feet.  One  gathering 
may  probably  not  suffice,  as  the  crowns 
should  be  1  foot  higher  than  the  open  fur- 
rows. This  is  all  the  assistance  the  plough 
can  give  in  the  making  of  water-meadows, 
and  the  rest  should  be  done  with  the  spade 
and  wheelbarrow;  and  by  their  means  the 
channels  ^, /, y,  /^,  i,  k^  I,  are  made  with  a 
nniform  inclination  from  the  main-conduc- 
tor a  b  to  their  respective  terminaticjns. 
These  chaimels  are  called  feed  rs,  and 
they  occupy  the  crowns  of  the  ridges, 
now  named  beds,  having  a  width  of  20 
inches  at  their  junction  with,  and  at 
right  angles  from,  the  main-conductor  a  i, 
should  tliey  extend  as  far  as  200  yards 
in  length,  ami  a  width  of  12  iiiciies  at 
their  termination.  Of  similar  dimensions 
are  the  channels  m,  ?i,  o, ;:>,§',  r,  s,  ?,  called 
drains,  formed  in  the  hollows  of  the  open 
furrows  ;  because  their  province  is  to  carry 
off  the  water  from  the  feeders,  for  which 
purpose  they  should  be  formed  in  the  oppo- 
site direction,  having  their  widest  end 
at  their  junction  with  the  main-drain  c  d. 
These   channels   being  parallel   to    each 
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other,  and  of  uniform  inclination  from 
end  to  end,  the  drains  7n,  n,  o,  p,  q,  r,  *,  t, 
are  uniformly  1  foot  below  the  level  of 
the  feeders  e,  /,  y,  h,  i,  k,  I.  The  soil  be- 
tween them  is  worked  smooth  aud  even 
with  the  spade,  hollows  being  filled  up, 
and  heights  removed  to  a  uniform  inclina- 
tion. 

6053.  The  ground  is  now  ready  to  be 
sown  with  the  seeds  of  the  natural  grasses, 
which  should  always  be  without  a  corn 
crop,  to  secure  a  fine  and  early  sward. 
The  following  is  a  good  proportion  of 
such  seeds,  per  acre,  for  water-meadows, 
for  the  ditferentconditions  of  light,  medium, 
and  heavy  soils  : — 


With 

sut  a  Corn  Crop. 

On 

On 

On 

Botanical  and  KngUsh  Names. 

Light 

Medium 

Heavy 

Soils. 

Soils. 

Soils, 

Lb. 

Lb. 

Lb. 

Agrostis  stolonifera. 

Marsh  creeping  bent-grass  or 

florin,  2i 

2i 

2t 

Alupecurus  pr.iterisis. 

Meadow  fo\-tail  grass, 

U 

li 

1» 

Festuca  loliacra. 

Darnel-S|iike<1  fescue-grass, 

1 

2 

3 

FiSluca  prateiisis. 

Mtatlow  firscuegrass, 

2J 

2i 

2i 

Festuca  eUUior. 

Tatl  fescue-grass, 

li 

2 

2 

Glyceria  fluitans. 

Floating  sweet- grass,    . 

2i 

2* 

n 

Lolium  Italicum. 

Itiilian  rye  grass. 

6 

6 

6 

Lolium  perawi'. 

Perennial  ryegrass. 

7 

7 

7 

Phalaris  aruiidiiiacea. 

Reed  canary-grass. 

1 

H 

n 

Phlfum  prntense. 

Timothy,  or  cat's-taU, 

2 

3 

H 

Poa  Irivialis. 

lloiigh -stalked  meadow-grass, 

2} 

3 

3i 

Lotus  major. 

Greater  bird's-foot  trefoil. 

2 

2 

2 

31J        35i 


38 


To  protect  the  young  plants,  1  bushel  per 
acre  of  rye  may  be  sown  along  with  the 
seeds,  if  sown  in  autumn,  and  1  bushel  of 
barley,  if  sown  in  spring.  The  entire  cost 
of  these  seeds  is  27s.  9d.  on  light,  32s.  3d. 
on  medium,  and  36s.  on  lieavy  soils. 
"■  When  desirable,''  says  Mr  Lawsoii,  "  the 
original  expense  of  the  above  mixture  may 
be  decreased  from  4s.  to  5s.  per  acre,  by 
excluding  the  Alopecurus prutensis,  which 
is  only  recommended  in  consideration  of 
its  eailiness,  and  half  of  the  Lotus  major; 
under  most  circumstances,  however,  it  will 
be  advisable  to  retain  the  full  quantity 
of  the  latter,  not  only  from  its  being  the 
best  adapted  of  the  clover  tribe  for  with- 
standing excess  of  moisture,  but  also  from 
its  attaining   to  full  maturity  at   a  late 

2u 
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period  of  the  season,  when  the  growth 
of  the  grasses  generally  becomes  less  vigor- 
ous." * 

6054.  When  the  field  to  be  con  verted  into 
water-meadow  has  been  in  permanent  pas- 
ture, the  turf  should  all  be  carefully  taken 
off,  in  a  handy,  well-prepared  form,  (5746,) 
and  laid  aside  for  use.  The  bared  surface 
should  then  be  ploughed  and  wrought  with 
the  spade  in  the  manner  similar  to  that  de- 
scribed above  (6052);  and  when  theground 
has  been  properly  prepared,  instead  of  be- 
ing sown,  the  turf  is  replaced,  and  beaten 
smooth  with  the  back  of  the  spade.  This 
proceeding  makes  by  far  the  best  finish  for 
a  water-meadow,  and  is,  in  the  end,  most 
economical,  inasmuch  as  the  expense  of 
the  grass-seeds  is  saved,  and  the  meadow 
is  ready  for  taking  on  water  at  once,  and 
will  yield  a  good  crop  of  meadow-grass 
the  ensuing  season ;  whereas  a  meadow 
sown  with  grass-seeds  cannot  be  watered 
with  impunity  for  two  years — and  even 
longer,  if  the  grass-seeds  had  been  sown 
down  with  a  corn  crop.  When  the  turfing 
of  the  meadow  is  finished,  the  water 
should  be  let  into  the  main-conductor,  and 
thence  into  each  of  the  feeders  and  drains 
into  the  main-drain,  and  discharged  off 
the  field  for  a  shorter  or  longer  time, 
according  as  the  soil  is  dry  or  otherwise, 
in  order  to  consolidate  the  soil  and  the 
turfing,  that  any  inequality  thereby  indi- 
cated on  the  surface  may  be  rectified 
before  the  turfs  have  grown  together. 

6055.  This  is  the  simplest  as  well  as 
the  most  perfect  form  of  water-meadow  , 
but  examples  of  ground  of  so  much  unifor- 
mity of  surface  as  now  supposed  is  of  so 
rare  occurrence,  that  modifications  must  be 
made  in  the  position  of  the  feeders  and 
drains,  to  suit  the  form  of  the  ground. 
For  example,  if  the  ground  falls  more 
suddenly  from  a  to  6,  fig.  554,  than  from 
a  to  c,  the  feeders  <?,  /,  ^,  A,  i,  k^  and  /, 
instead  of  being  made  on  the  middle  of 
the  beds,  should  be  placed  a  little  towards 
rt,  the  higher  part  of  the  ground,  making 
the  lower  side  of  the  beds  broader  than 
the  higher,  as  gravity  will  easily  carry 
the  water  down  the  broader  sides  into  tlie 
drains  wt,  n^  o,  j»,  ^,  r,  s,  and  t.  Still,  in 
each  a  case,  the  most  elevated  line  of  the 


beds  —  their  crowns — should  be  formed 
where  the  feeders  are  made,  wherever  that 
may  be.  Should  the  ground  fall  suddenly 
from  a  to  c,  the  water  will  run  too  fust 
down  the  feeders,  as  made  in  fig.  554, 
to  avoid  which  inconvenience,  they 
should  go  off  at  such  an  acute  angle  from 
the  main-conductor  a  b  as  that  the  water 
shall  flow  in  them  as  slowly  and  uniformly 
as  in  the  more  level  case  of  the  ground ; 
and  this  angle  can  only  be  determined  by 
the  spirit-level,  fig.  493,  to  which  angle 
the  beds  should  be  ridged  up,  and  the 
drains  7rt,  n,  o,  /?,  g,  r,  s,  t,  made  to  occupy 
the  parallel  and  intermediate  spaces  at  the 
proportionate  lower  level  (6052.) 

6056.  Another  form  of  water-meadow 
is  what  is  technically  termed  catch-work, 
from  the  circumstance  of  a  lower  set  of 
feeders  catching  the  water  in  its  rapid 
descent  down  steep  ground,  from  a  higher, 
thus  causing  the  same  channels  to  act  the 
part  of  feeders  and  drains  at  one  and  the 
same  time.  This  is  necessarily  an  imper- 
fect mode  of  irrigation,  and  should  never 
be  resorted  to  but  from  necessity  arising 
from  an  irreparably  irregular  form  of  the 
ground  ;  so  tiiat  "to  give  exact  directions 
for  the  formation  of  catch-work,"  as  is 
well  remarked  by  the  late  Mr  Stephens, 
"  is  beyond  the  ingenuity  of  man  ;  for  uo 
two  pieces  of  land  are  precisely  alike, 
which  renders  it  impossible  fur  the  irri- 
gator to  follow  the  same  plan  in  one  field 
that  he  has  done  in  another.  Each  mea- 
dow, therefore,  requires  a  different  design, 
and  the  construction  to  be  varied  accord- 
ing to  the  nature  of  the  ground  and  the 
quality  and  quantity  of  the  water."  Ira- 
pressed  with  the  difficulty  of  conveying 
useful  information  on  this  sort  of  water- 
meadows,  I  shall  only  give  one  supposable 
case  as  an  illustration  of  the  irregulari- 
ties that  may  be  found  on  some  grounds ; 
but  the  expediency  of  attempting  the 
formation  of  water-meadows,  where  the 
ground  is  so  irregular  as  to  seem  unsuited 
for  them,  is  doubtful.  I  conceive  that  the 
original .  trouble  and  expense  of  making 
them,  and  the  consequent  risk  of  injuring 
the  ground  by  an  injudicious  distrihution 
of  the  water,  winild  more  than  counter- 
balance all  the  advantages  likely  to  be 
derived  from  so  imperfect  a  structure.     If 
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the  opinion  of  Mr  Stephens,  that  "the 
benefit  of  irrigation  depends  so  much  upon 
the  good  management  and  patient  perse- 
venince  of  those  wiio  have  the  superin- 
tendence of  a  water-meadow,  that  I  do 


not  wonder  it  has  so  often  proved  unsuo- 
cessful"  is  applicable  to  bed- work,  how 
much  more  so  to  catch-work  irrigation  ! 


6057.  A  main-conductor,  a  5,  fig.  555^ 


Pig.  55o. 


A   CATCH-WORK   WATER-MEADOW. 


is  as  necessary  in  catcli-work,  to  convey 
the  water  to  the  different  parts  of  the 
field,  as  in  the  most  perfect  bed -work; 
and  as  it  should  have  the  same  gradual 
fall  in  its  course  as  in  that  case,  it  may 
have  to  be  carried  along  numerous  curves. 
On  the  water  reaching  its  extremity  at  i, 
necessarily  the  highest  part  of  the  ground, 
it  should  flow,  on  the  one  hand,  along  the 
feeder  h  c,  and,  on  the  other,  along  the 
feeder  h  rf,  both  being  true  feeders,  and 
not  <Irains.  In  their  oveiflow  the  water 
finds  its  way  to  the  drain  e  J\  which  col- 
lects all  that  comes  from  c  to  «?;  but  it 
is,  at  the  same  time,  a  feeder,  and  dis- 
poses of  its  surplus  water  down  the 
descent  to  g  /«,  which  in  its  turn  sends  it 
to  t,  and  i  sends  it  to^,  which  lastly  sends 
it  to  the  main-drain  u  in.  Part  of  the 
water  finds  its  way  to  the  drain  «,  which 
conveys  it  into  the  main-drain  at  in. 
Also,  the  water  issues  out  of  the  main- 
conductor  a  b  into  the  sub-conductor  o  /), 
from  which  it  flows  to  the  right  down  the 
feeders  y,  r,«,  t;  and  on  the  left  down  those 
of  »,  «?,  .tr,  y,  and  z,  to  both  of  which  classes 
of  feeders  /  u  acts  as  a  main-drain. 


6058.  It  is  obvious  that  the  water  in 
c  d  will  impart  most  of  its  sedimentary 
constituents  to  the  ground  between  it  and 
/<?,  and  by  the  time  the  water  has  reached 
k,  very  little  foreign  matter  will  be  left  in 
it,  so  that  the  grass  in  this  upper  part  of 
the  meadow  will  be  better  nourished  than 
that  in  the  lower;  but,  the  sub-conductor 

0  p  carrying  the  water  from  the  main- 
conductor  a  b  directly  to  all  the  feeders 
in   connection   with  the  main-drain  from 

1  to  M,  the  water  will  bestovv  equal  advan- 
tage to  every  portion  of  that  part  of  the 
meadow.  In  catch-work,  as  in  bed-work, 
each  feeder  may  supply  water  for  30  feet 
of  ground  in  breadth,  if  the  descent  ia 
gradual  ;  but  if  more  sudden,  the  breadth 
may  be  increased  to  40  feet. 

6059.  Where  water  flows  unequally, 
whether  in  conductors  or  feeders,  stops 
are  placed  in  them  to  retard  the  velocity 
of  the  water.  The  stops  are  made  of  vari- 
ous materials — of  pieces  of  the  natural'soil 
left  untouched,  of  pins  of  wood  driven  into 
the  middle  of  the  channels,  of  sods  pinned 
down,  of  one  stone  or  of  stones  piled  in 
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heap,  and  of  short  boards  tlirust  into  the 
edges  of  the  channels  at  an  angle.  In  all 
cases  of  regular  bed- work,  fig.  554,  the 
surface  being  uniform  in  its  descent,  no 
stops  are  necessary,  nor  are  they  required 
even  in  catcli-work,  where  ihe  water  flows 
direct  to  an  overflow,  as  in  b  c  and  b  </,  fig. 
555  ;  but  where  water  is  supplied  down  the 
steep  sub-conductor  o/»,  they  are  requisite 
to  guide  it  equally  into  the  entrance  of 
each  of  the  feeders  q,  r,  *,  t,  and  v,  w,  x, 
y,  z.  But  all  the  kinds  of  stops  just 
enumerated  are  objectionable,  because 
pins  collect  straws  and  sticks  brought  by 
the  water ;  stones  and  turfs  cause  holes  to 
be  formed  in  the  channels  by  the  water 
falling  over  them  ;  and  notch-boards  in- 
jure the  edges  of  the  feeders,  besides 
causing  deep  holes  by  the  fall  of  the 
water  over  them.  The  best  form  of  stops 
consists  of  a  piece  of  wood  forming  two 
wedges  with  their  bases  united ;  because, 
when  placed  firmly  to  the  bottom  between 
the  edges  of  a  conductor  or  feeder,  the 
water  flows  over  them  in  an  unbroken  mass, 
with  a  retarded  velocity.  A  number  of 
sucii  stops  of  unequal  breadth  fit  any  size 
of  channel. 

6060.  Where  the  natural  fall  of  the 
ground  admits  of  the  arrangement,  it  is 
quite  possible  to  convey  the  water  in  a 
lead  from  the  lowest  main -drain  of  one 
water-meadow  to  the  main-conductor  of 
another  at  a  lower  level  ;  but,  as  the 
water  would  then  be  almost  deprived  of 
its  manuring  properties,  where  tliere  is  a 
large  supply  of  water,  it  would  be  better 
to  convey  it  at  once  to  the  lower  meadow; 
anil  where  there  is  no  surplus  water,  liquid- 
manure  should  be  ]>ut  into  the  lead,  and 
the  water,  as  it  left  the  one  meadow,  could 
carry  it  by  the  main-conductor  to  the 
other.  In  my  opinion,  liquid-manure 
would  be  much  more  profitably  applied  in 
this  way  than  by  direct  sprinkling  on  the 
soil,  as  the  extraordinary  effects  produced 
by  the  foul -water  irrigation  in  the  neigh- 
bourhood of  Edinburgh  fully  demonstrate. 

6061.  The  expense  of  converting  land 
into  water-meadow  varies  according  to 
circumstances,  and  is  often  very  great. 
Where  the  ground  is  nearly  level,  and  the 
surface  covered  with  turf,  the  turf  may  be 
taken  up,  the  ground  properly  shaped,  and 
the  turf  replaced  for  £3  per  acre,  as  was 


instanced  in  one  case  belonging  to  the  late- 
Sir  Charles  Stuart  Menteath  of  Clobeburn^* 
in  1826  ;  whereas,  in  a  case  of  Mr  Lawson 
of  Cairnmuir,  in  Peeblesshire,  the  cost 
was  iJl2  per  acre.  In  one  case  it  cost 
Mr  Simpson  of  Glenythan,  Aberdeenshire, 
about  jf  7,  and  in  another  case  only  36s.  9d. 
per  acre.  From  £7  to  £9  per  acre  may 
be  taken  as  a  fair  average.  Unless  the 
advantage  to  be  derived  were  considerable, 
such  an  expense  would  not  be  justifiable  ; 
but  in  all  cases  where  meadows  have  been 
well  managed,  the  yield  has  at  least 
doubled ;  and  the  land  that  was  not  worth 
more  of  rent  than  from  .5s.  to  ]  5s.  an  acre, 
increased  in  value  to  nearer  £3  per  acn. 
From  the  nature  of  the  work  connectel 
with  their  formation,  it  cannot  be  otherwise 
than  expensive,  as  Mr  Stephens  justlj 
remarks  :  "However simple  the  c<mstruc- 
ti(in  of  a  water-meadow  may  appear  in  a 
superficial  view,  those  who  enter  minutely 
into  the  detail  will  find  it  much  more 
difficult  than  is  commonly  imagined.  It 
is  not  an  easy  task  to  give  an  irregular 
surface  the  equal  slope  requisite  for  the 
overflowing  of  water.  It  is  very  neces- 
sary for  the  irrigator  to  have  just  ideas  of 
levels  ;  a  knowledge  of  superficial  forms 
will  not  be  suflScient.  Few  people  unac- 
quainted with  the  art  of  irrigation,  and 
the  regularity  of  form  which  the  adjust- 
ment of  water  requires,  have  any  idea  of 
the  expense  of  modelling  the  surface  of  a 
field." 

6062.  Great  as  are  the  benefits  derivable  from 
water-meadows  in  the  low  country,  such  mea- 
dows would  prove  of  incalculably  more  advantage 
to  our  Highland  districts,  vrhere  hay  is  the  most 
valuable  food  for  stock  in  winter  that  can  be 
rais.d  at  .such  altitudes.  That  the  formation  of 
water-meadows  is  quite  practicable  in  all  our 
Highland  glens  is  apparent  from  these  senti- 
ments of  Mr  Stephens,  with  which  I  cordially 
acquiesce,  and  earnestly  press  upon  the  consider- 
ation of  such  of  you  as  may  betake  yourselves  to 
hill-farming.  "  Fallaws-meadow,  on  Sir  George 
Montgomery's  large  sheep-farm,  containing  15 
acres,  was  enclosed  from  moorland  in  1816,  and, 
by  collecting  the  water  from  the  surrounding 
sheep-drains,  5  acres  are  partially  irrigated,  and 
the  remaining  10  are  top-dressed  with  the 
manure  made  from  part  of  the  produce,  which  is 
consumed  in  winter  by  the  sheep  of  the  farm  in 
a  wooden  shed  near  the  meadow.  By  this  simple 
method  of  improvement,  IS  acres  of  common 
sheep-pasture  land  gave  the  proprietor  from  3500 
to  4000  stones  of  hay  per  annum,  averaging  6d. 
per  stone.  In  that  year  of  drought,  1826,  the 
hay  of  this  meadow  was  sold  from  Is.  to  Is.  3d. 
per  stone.     What  an  immense  advantage  to  a 
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sheep-farmer!    By  this  simple  process  of  enclos-  in   all   the  feeders   is  arliusted.      Let   the 

ing  and  cutting  a  few  small  feeders  and  drains,  ^eds  of  a  water-nieadou-   be  ever  so  well 

the  owner  IS  enabled  to  provide  food  for  his  flock,  r           ,         .    ,                    ,             .   ,  . 

when  his  less  fortunate  neighbours'  sheep  must  ^f'^ined,  yet,  by  some  places  sinknig  more 

either  starve  or  be  supplied  from  the  farmyard  ;  than  others,  or  by  tiie  ice  raising  the  sur- 

but  I  am  afraid  there  are  few  sheep-farmers  who  face  of   the   ground,   although   the   water 

are  so  l^ortunate  as  to  have  any  hay  over  and  along  the  banks  of  the  feeders   has  been 

above  what  IS  reqnisite  for  stock  at  home.     Sir     „„„„  „ ;  „i         r     i    j    -^      r         i 

George  fed  the  same  number  of  sheep  on  the  farm  7^^  ^?  "'^^'^   adjusted,  it  often    happens, 

as  he  did  before  the  meadow  was  cut  off  and  that  there  may  be  some  places  between 

-enclosed,   and  I  am  fully   persuaded    that  the  the  feeders  and  drains  with  too  little  water, 

same  improvement  might  be   made  on   almost  when  it  will  be  advisable  for  the  manager 

every  sheep-farm  in  Tweeddale  ;  for,  in  almost  to  make  a  third  round,  redressing  inequlli- 

all  of  them,  there  are  siturstions  where  5,  10,  or  *•         f  .i             r                    .        •      °        ^ 

15  acres  might  be  enclosed  and  partially  i.ri-  ^'^.^  "l  *'f  ^'"^f^^«  ^^  ^^  to  give  ecety  spot 

ghietl,  as  in   every  pastoral  district   there  are  ^  ""^^  «<'f/'  <>/  ^ater.     Every  part  of  the 

numerous  rills  which   might  be  easily  collected,  works   being  regulated,  the  water  should 

a<id  used  to  the  greatest  advantage,  at  a  very  be  allowed  to   run   throu'-'h    the   whole  of 

trifling  expense;  so  that,  instead  of  being  obliged,  October,  November,  December,  and  Janu- 

ir  snow-storms,  to  send  oOjOOO  sheep  to  a  milder  f          ic        o      j                     •         "^  Y 

climate  of  the  southern  parts  of  Dumfriesshire,  '?'T^  ti"^'",  15  to  20  days  at  a  time  without 

where  the  owners  are  obliged  to  beat  the  mercy  intermission.     At  the   expiration    of  each 

o/' their  southern  neighbours — not  to  mention  the  of    these    periods,   the  ground    should    be 

T.dry  serious  injury  the  flocks  receive  by  so  long  ^ade   completely  dry  for   5  or  6  days    to 

and  fatiguing  a  journey — by  adoj^ing  the  above  .,:-.„  u   ^;„  .   r  .  i\     '             e                •        e 

system  of  improvement,  a  considerable  portion  ^l''^  '^  "''  '     '1' ,^''«'*^  ^''^  ^^'''   ^P^^^'^s  of 

or  the  losses  generally  sustained  would  be  pre-  the  grasses  winch  furiu  the  most  nutritive 

Tented,"*  (1027)  and  (1041.)  part  of  tlie    iicrbage    (if    water-meadows, 

that  will  long  exist  under  an  entire  immer- 
sion   of  water.       Moreover,    if   the    frost 

ON  IRRIGATION.  should  be  severe  and  the  water  begin  to 

freeze,  the  watering  must  be  discontinued, 

:■    6063.  "  At  the  beginning  of  the  month  otlierwi.<e  tiie  whulo  surface  will  become 

«of  October,"  says    Mr    Stephens,    "each  one  sheet   of   ice;  and    ich.enevcr  the   ice 

*|eeder  and  drain  should  be  cleanse<l,  and  tcdes  hold  of  the  yniss^  it  tcill  undoubt- 

tbe   banks  of  the  feeders  repaired  where  edlj/  draw    it  into  heaps,  which   is   very 

they  have  received  damage  by  the  tread-  injurious  to  meadows.     The  object  of  this 

ing  of  cattle."     A  thorough  rejiair  of  tiiis  early  watering  of  the  meadows  is  to  take 

isort  every  year   will  cost  about  9s.  per  advantage  of  the  autumnal  floods,  which 

acre.  bring  along  witli  tbeni  a  variety  of  putres- 
cent matter,  which  is  found  very  enriching 

6064.  "Thewholeworksbeing  repaired,  to   land.     It   is   the    chief   object  of   the 

and  there  being  generally  water  enough  irrigator,  in   those    months,  to   c(dlect   as 

at  this  season  either  for  the  whole  or  for  much  of  this  manure  as  possible,  and  at 

part,  the  sluice  should   be   drawn,   when,  the  same  time  to  shelter  the  land  from  the 

in  the  course  of  half-an-hour,  the  conduc-  severity  of  frosty  nights.     It  is  therefore 

tor  and  the  upper  part  of  the  feeders  will  requisite  to  use  as  much  water  as  the  hind 

be  nearly  filled.     The  first  operation   of  will  oii'ry  without  guttering .      I  believe 

the  irrigator  is  to  adjust  the  water  in  the  it  would  be  diflicult  to  give  land,  with  a 

conductor;  or,  if  the  meadow  is  in  more  dry  subsoil  and  considerable  descent,  too 

parts  than  one,  the  water  in  each  conductor  much   water  before  the  weather  begins  to 

must   be  first  regulated.     Tiien  he  com-  get  warm.  It  is  necessary,  in  those  months, 

niences  anew,  by  regulating  the  stops  in  that  the   meadows   be  inspected   at  least 

the  first  feeder;  but  should  there  not  be  once  in  3  or  4  days,  to  see  that  the  equal 

sufficient  water  in  the  feeder,  a  little  more  distribution  of  the  water  is  not  obstructed 

must  be  let    in,  by  making  the  aperture  by  the  accumulation  of  weeds,"  t&c, 
wider  or  deeper,  till  the  water  flows  reiru- 

larly  over  the  sides  from  one  end  to  the  6065.  Simple   as  these    directions  are, 

other.     From  the  first  he  proceeds  to  the  the  actual  management  of  the  water  of 

second  feeder,  and  so  on,  until  the  water  meadows  is  not  unattended  with  difficulty, 

*  Stephens'  Practical  Irrigator,  p.  82. 
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and  requires  the  exercise  of  considerable 
iud<,'ment  and  great  attention.  "  Tlie  ad- 
justment of  water  flowini,'  over  tlie  surface 
of  land,"  observes  Mr  Stepliens,  "  fur  the 
purpose  of  improving  the  herbage,  is  a  very 
nice  operation;  it  requires  aperfect  know- 
ledge of  levels  and  the  vegetation  of  grasses, 
and  OHff/it  nerer  to  be  intrusted  to  an  un- 
skilful maiiac/er.  When  the  supply  of 
water  is,  in  any  state  of  the  stream  that 
supplies  it,  sutKeient  for  the  whole  or  one- 
half  of  the  meadow  at  once,  the  manage- 
ment becomes  pretty  easy ;  for  after  the 
works  are  cleaned,  and  the  water  regulated 
in  the  autumn,  the  sluices  should  be  fixed 
at  such  a  height  as  to  let  in  the  exact 
quantity  of  water  required,  when  it  is 
allowed  to  run,  according  to  the  state  of 
the  weather  and  the  season  of  the  year, 
for  2,  6,  10,  or  15  days,  without  any 
alteration  ;  and  it  will  he  found  (unless 
tlie  water  has  carried  along  with  it  weeds, 
sticks,  or  wrack  of  any  kind)  to  run 
during  that  whole  period  nearly  as  equally 
over  the  surface  as  when  first  ])ut  on.  But 
when  the  stream  is  small,  and  rising  and 
falling  with  every  shower  of  rain,  the 
management  becomes  so  much  the  more 
ditticiTlt,  that  it  will  require  every  possible 
attention  of  the  irrigator  to  watch  and 
change  the  water  from  one  part  of  the 
meadow  to  another,  or  from  one  bed  to 
another,  according  to  its  abundance  or 
deficiency.  Such  meadotcs  are  indeed  ill 
managed^  although  half-an -hour's  work 
ill  a  day  icould put  every  thing  to  rights. 
Indeed,  let  the  formation  of  the  meadow 
be  ever  so  perfect,  and  the  supply  of  water 
constant  and  uniform,  yet  it  is  necessary 
that  the  manager  should  survey  the  whole 
every  3  or  4  days,  to  remedy  any  defect 
occasioned  by  the  accumulation  of  weeds, 
or  by  a  stop  being  was-hed  away,  and 
thereby  cause  some  places  to  have  too 
much  water,  and  others  too  little  ;  so  that, 
in  the  former  case,  the  grasses  might 
either  be  killed  or  very  much  injured  by 
the  generation  of  scum,  or,  in  tlie  latter 
case,  there  would  be  little  or  no  ])rodtict 
of  grass.  Small  streams  are  certainly 
much  more  at  command  than  larire ;  but 
if  the  manager,  as  is  too  often  the  cat^e  with 
a  young  practitioner,  vainly  endeavours 
to  water  too  much  ground  at  a  time,  he 
may  give  one  part  too  much  water,  and 


another  too  little ;  for  on  the  alteration  of 
the  apertures,  and  adjustment  of  the  water, 
greatly  depends  not  only  the  quality  but 
the  quantity  of  the  crop.'' 

6066.  There  are  many  ways  of  mii- 
manuging  water-meadows,  such  as  retain- 
ing a  moist  subsoil,  or  allowing  the  grass 
to  stand  too  long  before  cutting;  but  tliere 
is  an  error  committed  at  this  period  of  the 
year,  to  which  I  wish  to  direct  your  atten- 
tion, and  which  is  thus  characterised  by 
Mr  Stephens.  "Another  great  error 
generally  committed  is,  allowing  the  water 
to  run  too  long  at  a  time,  without  properly 
drying  the  ground.  I  know  some  in- 
stances where  the  ground  is  not  attempted 
to  be  dried  from  the  time  the  water  is  put 
on  the  meadows  in  autumn  till  8  or  10 
days  before  the  cutting  of  the  hay  ;  the 
consequence  is,  that  the  grass  is  of  the 
coarsest  quality,  and  the  groimd  becomes 
so  very  boggy  that  the  whole  crop  of  grass 
is  obliged  to  be  carried  by  people  to  some 
other  place,  to  be  made  into  hay.  .  .  All 
dry  soils  require  more  attention  than  moist 
ones  ;  for,  if  the  water  in  moist  soils  should 
not  be  so  nicely  regulated  as  on  sandy  or 
dry  land,  the  crop  of  grass  will  not  be  so 
defective  as  on  porous  soils,  tchere  the 
management  has  been  negL-ctid.  I  pre- 
sume that  all  dry  land  that  has  been  con- 
verted into  water-meadows,  in  countries 
where  the  art  of  irrigation  is  not  well 
known,  and  the  supply  of  water  not  abun- 
dant or  regular,  is  liable  to  more  injury, 
from  imperfect  treatment,  than  land  of  a 
moist  nature ;  for  plants  must  have  their 
food  at  stated  times  as  well  as  animals, 
but  this  cannot  be  the  case  when  the  water 
is  irregularly  applied."* 

6067.  It  is  the  practice  of  some,  that 
when  a  deficiency  of  plants  is  observed, 
in  a  meadow  tiiat  had  been  made  from  (dd 
pasture,  to  allow  the  grass  to  shed  its  seed 
in  the  ensuing  season  in  order  to  thicken 
the  sward.  This  should  never  be  done, 
because  very  many  of  those  plants  which 
have  shed  their  seed  will  die  out.  An 
idea  much  prevails,  that,  because  pastures 
are  permanent,  the  lives  of  the  grasses 
which  compose  it  are  permanent  also ; 
but  the  fact  is  otherwise.  Most  of  the 
grasses  are  perennial,  but  not  permanent; 


•  Stephens'  Practical  Irrigator,  p.  20-7. 
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water  was  let  upon  each  for  a  few  days 

at  a  time. 

6070.  The  produce  in  the  two  seasons 
was  as  follows  from  the  same  piece  of 
ground  :— 


1844. 

1845. 

Cart-load3. 

Cart-load*. 

lit  in  June, 

12 

13 

...     July, 

32 

36 

August, 

34 

43 

...     September, 

30 

42 

...     October, 

11 

8 

119 


142 


and  we  do  not  know  the  longevity  of  the 
decidual  plants  of  grass  which  constitute 
a  permanent  pasture,  though  observation 
would  instruct  us,  that  on  permanent  pas- 
ture the  older  plants  die  out  and  young 
ones  take  their  place.  For  aught  we 
know,  then,  in  regard  to  the  age  of  any 
portion  of  a  permanent  pasture,  that  the 
one  we  have  selected  for  shedding  its 
seed,  for  the  purpose  of  filling  up  gaps, 
may  be  the  very  one  which  contains  the 
oldest  plants,  wliich  will  die  out  after 
having  shed  their  seed.  The  sure  course 
for  the  owner  of  a  water-meadow  to 
pursue,  when  he  desires  to  fill  up  the 
gaps  of  grass  in  it,  is  to  sow  the  bare  spots 
of  earth  with  new  seed,  which  will  assist 
the  grass  to  cover  the  ground  entirely, 
instead  of  imposing  upon  the  existing 
plants  the  exaction  to  fill  up  the  gaps  for 
him. 

6068.  The  returns  from  irrigation  are 
surprising,  even  from  unpropitious  circum- 
stances. Mr  Simpson  of  Glenythan  in 
Aberdeenshire  tells  us,  in  regard  to  the 
state  of  the  ground  which  he  converted 
into  water-meadow,  that,  "  previous  to  the 
ground  being  operated  upon  for  the  pur- 
poses of  irrigation,  the  burn  ran  through 
the  den  in  a  winding  course,  'ihe ground, 
at  the  top  of  the  den,  consisted  of  a  few 
mossy  hillocks  ;  and  the  other  part  of  the 
ground  was  pretty  level,  of  a  dry  nature, 
and  covered  with  a  short  grass.  The 
ground  was  never  cropped  with  grass,  and 
the  grass  was  not  in  use  to  be  cut.  The 
cattle  were  occasionally  turned  out  upon 
it,  when  pasture  was  scarce  in  the  other 
parts  of  the  farm.  The  soil,  generally, 
except  the  mossy  part,  is  alluvial  in  some 
places,  and  at  others  gravelly."  There 
are  many  such  places  as  this  in  Scotland, 
that  miglitbe converted  into  water-meadows 
where  there  is  a  command  of  water. 

6069.  After  irrigation  from  November 
1843  to  the  beginning  of  May  1844,  this 
meadow  was  cut  for  the  first  time  cm  the 
14tii  of  June  following,  and  was  continued 
to  be  cut  until  the  October  of  the  same 
year.  In  November  1844,  irrigation  was 
again    commenced,  and   continued     until 

April  1S45.     In  both  summers,  after  the       _  ___._. 

meadow    had    been    cut    in    portions,   the     is  not  the  sediment  in  the  water  that  alnue  pro- 

*  Transactions  of  the  Hujhland  and  Apricultural  Society,  July  1847,  p.  44-8, 
t  Stephens'  Practical  Irrigator,  p.  82. 


Each  cart-load  of  grass  weighed  6  cwt., 
and  the  load  that  was  made  into  hay  in 
1844,  by  way  of  experiment,  yielded  2 
cwt.  104  lbs. ;  so  that  the  4  acres,  1  rood, 
38  poles  of  meadow  would  have  yielded 
2788  stones  of  hay  of  14  lb.  to  the  stone, 
or  652  stones  per  acre,  which  in  1845  was 
increased  to  778  stones=495  stoTies  of  22 
lbs.  to  the  stone,  the  ordinary  method  of 
estin)ating  the  weight  of  hay  in  Scotland. 
Estimating  the  495  stones  of  hay  at  6d. 
each,  the  value  amounts  to  £\'2^  7s.  6d. 
jier  acre,  or  £52,  17s.  6d.  over  the  whole 
ground,  being  £21,  9s.  3d.  more  than 
the  ground  cost  to  convert  into  a  water- 
meadow.* 

6071.  As  it  is  impracticable  to  irrigate 
meadows  in  winter  in  liighland  districts,  that 
process  should  be  delayed  till  every  chance  of 
frost  has  subsided — until  May,  after  which  there 
will  still  be  sufficient  time  for  a  crop  of  natural 
hay  to  yrow,  be  cut  down,  and  won,  before  the 
departure  of  summer.  Such  a  meadow  is  useful 
in  a  backward  spring  for  the  support  of  ewes  and 
lambs  ;  and  the  sheep  belonging  to  Sir  George 
Montgomery  would  have  inevitably  perished  in 
the  Cold  and  backward  spring  of  1826,  had  it 
not  been  for  the  grass  afforded  by  a  water- 
meadow  from  the  middle  of  April  to  the  begin- 
ning of  May  ;  after  which  latter  period  the 
meadow  was  irrigated,  and  produced  nearly  300 
stones  per  acre.  The  attention  of  hill-f'arraera 
cannot,  therefore,  be  too  strongly  drawn  to  the 
subject  of  water-meadows.  Any  attempt  to  irri- 
gate meadows  in  such  situations  in  winter,  and 
to  pasture  them  in  early  spring,  would  but  injure 
the  meadow  by  means  of  frost,  and,  at  the  same 
time,  rot  the  sheep  ;  but  sheep  may  be  pastured, 
if  necessary,  in  perfect  safety  on  dry  meadow- 
land  ill  spring,  and  the  meadow,  on  being  after- 
wards irrigated,  might  yield  a  good  crop  of  hay.+ 

6072.  The  mode  in  which  water  acts,  in  pro- 
ducing the  effects  witnessed  in  water-meadows, 
has  not  yet  been  satisfactorily   ascertained.     It 
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duces  the  effect,  for  clear  water  produces  similar 
effects  ;  tliougli,  no  doubt,  enricliiiig  ingredients 
carried  by  the  water  encourage  the  growth  of 
plants  more  rapidly  than  clear  water.  Professor 
Low  has  these  observations  on  the  theory  of  the 
process.  "  The  theori/  of  the  proces-s  of  irriga- 
tion has  not  been  satisfactorily  exi>lalned.  That 
the  effect  is  not  produced  by  the  mere  supply  of 
deficient  water,  appears  not  only  from  the  period 
at  which  the  water  is  admitted,  and  wl.en  in  our 
climate  the  soil  is  always  saturated  with  the 
fluid,  but  from  the  circumstance,  that  the  effi'cl  is 
not  produced  irhen  the  water  is  allowed  to  stagnate, 
and  sink  down  in  the  soil,  but  when  it  is  kept  in 
a  current  over  it.  When  the  water  is  suffered  to 
stagnate,  the  soil  tends  to  produce  carices,  junci, 
and  other  sub-aquatic  plants  ;  but  when  it  is 
kept  in  motion,  and  drained  off  at  intervals,  the 
finest  grasses  peculiar  to  the  soil  and  climate  are 
produced.  Neither  does  the  fact  of  the  deposi- 
tion of  mud,  or  other  fertilising  sediment,  explain 
the  phenomenon  ;  for  however  such  depositions 
may  increase  the  effect,  it  is  likewise  found  that 
water,  without  the  least  perceptible  sediment, 
may  be  employed  with  success.  It  has  been  sup- 
posed that  the  water  acts  beneficially,  by  main- 
taining the  soil  at  a  higher  temperature.  Water, 
at  a  temperature  of  40°  is  of  greater  specific 
gravity  than  at  a  lower  temperature  ;  and  hence, 
as  the  water  tends  to  the  freezing  point,  the 
warmer  portion  of  it  is  next  the  ground.  Much, 
therefore,  cannot  be  ascribed  to  this  cause,  in  a 
current  so  shallow  and  constant  as  that  which 
passes  over  the  watered  meadow.  It  is  proba- 
ble, therefore,  that  the  main  effect  is  produced  by 
a  mechanical  action  of  the  water,  acting  upon 
and  bringing  nourishment  to  the  fibrous  roots  of 
the  plants."* 

6073.  The  late  Professor  Rennie,  of  King's 
College,  London,  explained  the  phenomena  of 
irrigation  by  reference  to  the  excretion  of  plants. 
He  supposed  it  to  be  probable  that  every  species 
of  grass  is  not  alike  affected  by  its  own  or  the 
excretory  matters  from  other  grasses,  and  there- 
fore some  species  withstood  the  poison  better 
than  others  ;  but  that  the  water  of  irrigation,  in 
its  descent  through  the  soil,  washed  and  carried 
away  this  matter,  and  on  thereby  cleansing  the 
soil  they  grow  the  more  freely  by  it.  Hence  the 
perennial  verdure  of  irrigated  meadows  (5107.)  t 

6074.  Sir  Humphry  Davy's  opinion  was,  that 
"  in  the  artificial  watering  of  meadows,  the  bene- 
ficial effects  depend  upon  many  different  causes, 
some  chemical,  some  mechanical."  X  Now,  chemi- 
cal action  only  commences  after  the  act  of  irriga- 
tion has  ceased.  No  doubt,  the  effects  of  the 
substances,  whatever  they  may  be,  which  are  de- 
posited by  the  water  of  irrigation,  may  be  chemi- 
cal, as  well  as  those  are  of  manure  applied  to 
grass  by  the  hand  of  man.  But  the  act  of  the 
water,  in  depositing  fertilised  materials,  can  no 
more  be  chemical  than  that  of  the  instruments 


used  in  spreading  dung  upon  the  soil.  The  fact 
seems  to  be,  that  whenever  the  water  of  irriga- 
tion, or  the  substances  contained  in  it,  act  chemi- 
cally upon  the  grass  or  soil,  while  subjected  to 
the  process,  that  instant  irrigation  proves  injuri- 
ous to  tlie  plants  ;  and  the  injury  is  evinceil  by 
the  existence  of  a  white  scum  floating  upon  the 
water,  which  is  generated  when  the  water  has 
been  too  long  retained  upon  the  grass  in  a  state 
of  the  atmosphere  tending  to  too  high  a  temper- 
ature for  the  season. 

6075.  I  proposed,  some  years  ago,  a  conjunc- 
tion of  the  two  theories,  mechanical  and  excre- 
tory ;  and  the  compound  theory  seems  to  explain 
these  four  great  points  in  irrigation,  namely, 
that  it  supplies  moisture  to  the  soil  in  dry  seasons 
and  in  tropical  climates  ;  it  affords  protection  to 
plants  against  the  extremes  of  heat  and  cold  ;  it 
disseminate.^  manure  in  the  most  minute  manner 
to  plants  ;  and  it  washes  away  injurious  matter 
from  the  roots  of  plants.  The  benefits  derived 
from  irrigation  I  therefore  maintained,  are  purely 
mechanical.  1  stated  the  case  in  these  terms  : — 
"  The  operation  of  water  bringing  matter  into 
minute  subdivision  ;  the  sediment  which  it  con- 
tains when  used  in  irrigation  being  minutely  dis- 
tributed around  the  stems  of  the  plants  ;  water 
protecting  plants  in  irrigation  against  the  ex- 
tremes of  heat  and  cold,  by  completely  covering 
and  embracing  every  stem  and  leaf  ;  and  the 
supplying  of  moisture  to  the  soil  and  washing 
excirenientitious  matter  out  of  it,  are  all  purely 
mechanical  operations.''  So  that, "  cvuld  the  hand 
of  man  distiibute  the  manure  around  the  roots 
and  stems  of  grass  as  minutely  and  as  incessantly 
as  turbid  water  ;  could  it  place  a  covering  of 
woollen  texture  upon  each  blade  and  around  each 
stem  of  grass,  to  keep  it  warm,  as  completely 
as  water  embraces  each  plant  ;  could  it  water 
the  grass  as  quietly  and  constantly  as  the  slow 
current  of  irrigation  ;  and  could  it  wash  away 
hurtful  matter  from  the  soil  as  delicately  from 
the  fibres  of  the  roots  of  grass  as  irrigating 
water,  there  would  be  no  need  of  irrhjation  ;  the 
husbandman  could  then  comn>and  verdant  pas- 
turage for  his  flocks  and  herds  throughout  the 
year,  and  in  the  driest  season  ;  his  mechani- 
cal agency  would  be  as  effective  as  irrigation: 
but,  as  the  relation  stands  at  present  between 
man  and  the  action  of  physical  laws,  he  em- 
ploys irrigation  as  an  instrument  of  his  will, 
and  induces  nature  to  assist  him  in  maintaining 
his  live-stock  by  her  peculiar  mode  of  acting, 
in  which  she  undoubtedly  displays  in  this  parti- 
cular, as  in  every  other  thing,  her  superiority 
over  him,  both  iit  perseverance  and  dexterity.'  § 


ON  THE  TUEATMENT  OP  DRAUGHT 
STALLIONS. 

607G.  We  have  now  considered  every 


Low's  Elements  of  Practical  Agriculture,  p.  470,  4th  edition, 
t  (Quarterly  Journal  of  A(iriculture,  vol.  v.  p.  24. 
X  Davy's  Agricultural  Chemltry,  p.  305. 
§  Encyclopcedia  Britannioa,  7th  edition — art.  Irrigation, 
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Bubject  connected  with  the  culture  of  the 
soil.  It  now  remains  to  attend  to  some 
particulars  relating  to  the  treatment 
of  live-stock,  which  only  present  them- 
selves to  notice  occasionally,  but  which 
nevertheless  are  as  incumbent  on  you  to 
become  acquainted  with  as  with  the  more 
common  proceedingsof  the  farm.  One  of  the 
subjects  to  which  I  allude  is  the  treatment 
of  stallions.  For  all  the  foals  that  any 
farmer  requires  to  rear  in  any  year,  in 
order  to  fill  up  the  blanks  that  may  be 
occasioned  by  death  amongst  his  draught 
horses,  he  would  never  require  to  keep  a 
stallion  for  the  use  of  his  own  mares  alune; 
but  whenever  a  superior  colt  foal  is  drop- 
ped by  a  mare  of  superior  quality,  he  may 
be  induced  to  rear  it  as  a  stallion,  notwitii- 
Sianding  the  trouble  which  it  may  impose 
upon  him,  the  danger  involved  in  keeping 
it  about  the  steadiug,  and  the  expense 
incurred  in  maintaining  it  in  the  condi- 
tion it  ought  to  be.  Taking  all  these 
points  into  consideration,  very  few  fanners 
rearstallions ;  they  prefer  engaging  the  ser- 
vices of  one  which  travels  the  country,  with 
an  owner  who  makes  it  his  business  either 
to  breed  them,  or  to  purchase  an  entire 
colt  likely  to  turn  out  a  good  stallion. 

6077.  But  supposing  you  wish  to  rear  a 
stallion,  it  is  necessary  that  the  colt  should 
p()ssess  such  properties  as  to  render  it 
probable  that  it  will  become  a  good  horse. 
A  foal  does  not  present  many  of  the  points 
found  in  a  good  horse ;  but  as  it  is  kept 
until  a  year  old  before  being  castrated, 
time  is  allowed  to  show  whether  or  not  it 
is  likely  to  possess  the  requisite  points. 

6078.  However  many  good  points  a  colt 
may  possess,  if  one  or  more  of  the  follow- 
ing diseases  be  indicated  it  should  be 
rejected  as  a  stallion — namely,  contracted 
feet,  founder,  sand-cracks,  ringbone,  bone- 
spavin,  curb,  bog-spavin,  diseases  of  the 
eye,  broken  wind,  roaring,  wind-sucking. 

6079.  When  a  colt  with  promising 
appearances  is  determined  to  be  kept  as 
a  stallion,  it  should  be  placed  under  the 
care  of  a  man  who  will  work  and  attend 
upon  it  at  all  times.  While  the  stallion  is 
young,  say  I  year  old,  it  should  he  bridled 
in  spring,  and  taught  to  be  handled  and 
led,  and  in  summer  get  a  run  on  good 
grass,  in  company  with  colts.     The  next 


winter  it  should  have  a  loose-box  to  it- 
self, as  M  in  the  work-horse  stable  O,  Plate 
II.,  or  a  loose-house,  and  supported  nn  the 
best  food,  prepared  for  it  according  to 
the  directions  given  in  (1431.)  Next 
spring  it  should  be  broke  in  by  an  experi- 
enced horse-breaker,  and  taught  to  work; 
and  although  its  work  should  never  ex- 
ceed its  ability,  in  case  its  shape  should 
be  injured,  a  little  of  it,  even  at  an  early 
age,  encourages  the  growth  of  bone  and 
nmscle,  and  renders  a  colt  more  easily 
handled  and  commanded.  In  spring,  when 
in  hands,  it  may  be  exhibited  at  a  show 
as  an  entire  2  year-old  colt,  tt)  assist  in 
making  it  known,  if  its  figure  be  good; 
if  not,  it  had  better  be  castrated  at  once. 
A  run  at  good  grass,  for  a  couple  of  months, 
after  this  discipline,  in  a  securely  fenced 
field,  in  comjiany  with  colts,  is  of  great 
service  ;  but  if  the  fences  are  not  trust- 
worthy, it  should  be  supplied  with  cut 
grass  in  one  of  the  hammels  or  courts. 
When  thus  confined,  everything  loose 
should  be  removed  from  the  court  or  ham- 
niel,  that  it  may  not  blemish  its  legs  by 
an  accidental  stroke  upon  them.  In  the  fol- 
lowing winter  it  should  be  siip[torted 
on  the  best  food,  in  a  loose-box  ( 1 557  ;)  and 
towards  spring  be  weil  kept,  groomed, 
and  clothed,  to  keep  it  clean  from  dust; 
and  regularly  exercised,  to  put  it  in 
high  order  and  condition  by  April,  in  time 
to  be  exhihiietl  for  a  prize.  When  at  this 
age,  not  exceeding  3  years,  it  may  ap- 
pear leggy,  and  want  middle  in  compari- 
son with  (dder  horses,  and  may  therefore 
be  defeated  in  competition  ;  but  if  it  have 
a  good  shape  and  well-balanced  quarters, 
it  may  get  a  few  mares  to  serve ;  and 
should  it  obtain  a  district  by  a  preniium, 
it  should  not  serve  beyond  the  allotted 
nund)er  of  mares.  Many  farmers  object  to  a 
3-year-old  stallion  serving  at  all ;  and,  in 
ordinary  circumstances,  it  is  better  to  re- 
frain from  service  until  next  year,  when 
as  a  4-year-old  it  will  be  in  great  vigour, 
and  display  great  increase  of  substance. 

6080.  When  a  stallion  undertakes  to 
travel  a  district  as  a  premium  horse,  or  on 
its  own  account,  it  should  be  provided 
with  a  sheet  and  roller,  with  a  liglit  wallet 
strapped  across  its  back  containing  corn 
and  beans,  a  few  cleansing  instruments, 
such  as  curry-comb  and  brush,  water- 
brush    and    foot-pick,    mane-comb    and 
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sponge,  figs.  116  and  310.  Besides  a 
bridle  witli  a  curb-l»ar,  to  keep  it  in 
check,  it  should  be  provided  with  a  stall- 
coliur  and  water-chain,  to  fasten  it  at 
night  in  a  stall  when  a  loose-box  cannot 
be  had.  Its  shoes  should  be  liglit,  and, 
lobe  durable,  they  should  be  steeled  in  the 
fore-bits  and  heels — the  former  being  only 
a  thickening,  and  the  latter  a  little  turn- 
ing up  of  the  outsides.  The  shoes  usually 
worn  by  stallions  are  very  clumsy,  and, 
in  case  of  excited  action,  are  apt  to  cause 
ti-aniping,  (1546)  to  (1556.) 

6081.  It  is  too  much  fatigue  for  a  man 
to  walk  with  a  stallion  in  all  his  journeys 
during  a  season,  the  only  remedy  for  which 
is  a  pony  gelding  to  ride  upon  ;  but  should 
the  possession  of  a  pony  induce  him  at 
any  time  to  trot  the  stallion  along  the  hard 
road,  to  make  up  for  time  spent  in  his  own 
indulgence,  or  to  overwalk  it  in  too 
long  journeys,  the  man  who  so  far  forgets 
his  duty  should  either  be  dismissed  or 
caused  to  walk,  and  be  forbid  to  mount 
the  horse's  back.  If  the  leader  has  a 
proper  idea  of  his  work,  he  will  divide  the 
district  so  as  to  go  over  it  all  in  regular 
order  in  the  time  a  mare  would  come  again 
into  heat  should  she  prove  not  in  foal. 
He  should  keep  a  book  and  enter  the  ser- 
vices of  the  horse  day  by  day,  not  merely 
as  a  memorandum,  but  as  a  detailed  docu- 
ment, by  which  to  make  up  his  accounts 
correctly,  and,  in  case  of  dispute  arising 
from  alleged  negligence  of  service,  to  |)rove 
the  regularity  of  his  attendance.  I  have 
witnessed  disagreeable  disputes  arise  from 
the  leader  neglecting  to  keep  an  account 
of  the  services  of  the  horse. 

6082.  It  is  customary,  when  the  farmer 
affords  a  night's  quarters,  to  do  so  gratui- 
tously, and  even  supply  the  corn  ;  but  un- 
less otherwise  arranged,  the  understanding 
is  that  the  inan  supplies  the  corn  and 
beans  from  his  own  store.  A  stallion  in 
its  travels  requires  at  least  5  feeds  or  1 
stone  of  corn  a-day,  with  a  proportionate 
quantity  of  beans,  at  5  se|)arate  times.  It 
should  always  rest  at  noon.  It  should  be 
supplied  frequently  with  water  during  the 
day.  Whenever  it  halts,  its  skin  should 
be  wisped  and  brusheil,  and  its  tail  and 
mane  combed.  Every  night  it  should 
have  its  feet  searched  with  the  foot-pick, 
and  washed   clean  with  the  water-brush 


and  sponge ;  and  should  they  feel  hot  and 
hard  when  travelling  in  dry  weather  ou 
dusty  roads,  a  stuffing  of  cow-dung  and 
clay  forms  a  nice  cooling  poultice.  A 
bran-mash  at  night,  twice,  or  at  least 
once  a-week,  on  Saturday  night,  with  1  oz. 
of  nitre,  proves  an  excellent  alterative. 
Its  litter  should  be  ample  to  encourage 
it  to  lie  down  and  rest  at  night.  It 
should  always  be  borne  in  mind  to  give 
its  food  at  stated  hours  every  day,  along  ^ 
with  the  conviction,  that  it  is  its  food  % 
alone  which  enables  the  horse  to  maintain 
its  condition,  and  consequent  spirit,  on  its 
very  exhausting  travels.  A  stallion  that 
loses  condition  and  spirit  to  a  considerable 
degree  on  its  travels — one,  in  short,  that 
wants  bottom  —  is  unworthy  of  servinjj 
draught  mares,  for  its  progeny  will  as- 
suredly prove  as  soft  as  itself. 

6083.  The  number  of  mares  limited  to  a 
horse  which  obtains  a  prize  is  commonly 
60,  at  1  guinea  a  n)are;  but  the  number  is 
seldom  adhered  to,  because  many  farmers, 
instead  of  paying  the  guinea,  make  a  bar- 
gain, offering  les.s  money,  or  only  agreeing 
to  pay  even  the  lesser  sum,  should  the 
mare  prove  in  foal  ;  and  to  secure  a  good 
season,  the  leader  of  the  horse  agrees  to 
the  terms,  and  makes  up  the  gross  sum  he 
is  entitled  by  the  rules  of  competition  to 
receive,  by  either  taking  more  mares  than 
the  stipulated  number,  or  by  travelling 
beyond  the  district,  or  by  doing  both  ;  and 
he  is  blameless  under  the  temptation. 
In  this,  as  in  many  similar  matters,  far- 
mers are  shortsighted,  in  attempting  tj 
save  a  few  shillings,  they  run  the  risk  cf 
losing  a  foal,  by  making  their  ngreemenls 
on  such  comWin^ns  SiS  compel  the  horse  to  ie 
OBerworkt'.d,  The  owners  of  horses  whicA 
fail  of  obtaining  a  prize  choose  <lisiricts  fcr 
theintelves,  and  bargain  for  any  amount  cf 
fee;  and  it  is  their  conduct  which  some 
farmers  use  as  a  means  to  beat  down  the 
fee  of  the  prize-horse. 

6084.  The  mode  of  putting  a  horse  to 
the  maro  will  be  found  in  (3676,)  (3677,) 
and  (3678.) 

6085.  When  (he  horse's  season  has  ter- 
minated, from  the  beginning  of  April  to 
the  end  of  June,  it  will  be  found  to  have 
lost  much  condition,  and  no  small  share 
of  spirits.     It  should  be  immediately  put 
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in  fresh  tliougb  not  in  high  condition,  and 
an  excellent  means  of  doing  so  exists  at 
that  season  on  the  cutting  grass,  which  is 
daily  in  hands,  (3869.) 

6086.  Some  owners  object  to  working 
stallions  out  of  the  season,  and  when  they 
have  been  ill  broken-in,  and  not  handled 
when  young,  and  are  therefore  easil}'  excited 
and  put  out  of  temper,  it  is  proper  to  re- 
frain from  working  them ;  and  some  horses 
have  naturally  an  ungovernable  temper, 
that  are  not  safe  to  put  into  the  yoke  ;  but 
whenever  a  stallion  is  quiet  and  obedient, 
work  is  of  use  to  itself,  in  giving  it  exer- 
cise and  food  regularly,  and  inducing  it  to 
rest  at  night.  According  as  the  animal 
works  best  by  itself,  or  in  company 
with  another  horse,  it  should  be  treated. 
Perhaps  single-horse  carting  is  the  work 
most  compatible  with  its  temper  and 
strength  to  be  put  to  most  constantly, 
though  its  loads  ought  to  be  compara- 
tively light  to  its  strength  and  willing- 
ness. At  whatever  work  it  is  employed, 
much  of  the  quietness  and  good  temper  of 
the  horse  depends  on  the  temper  and 
judgment  of  the  person  who  leads  it. 


ON  THE  BREAKING-IN  OP  YOUNG  DRAUGHT 
HORSES. 

6087.  Young  draught  horses  are  never 
broke  in.  Tiiey  are  most  frequently  yoked 
with  an  old  steady  horse  at  once  into  the 
harrows,  accompanied  with  a  few  re- 
strainers  of  reins  and  ropes,  or  an  addi- 
tional hand  or  two  to  assist  the  ploughman 
to  prevent  any  attempt  at  a  run  away ; 
and  no  doubt,  when  colts  have  been  hal- 
tered and  led  about  from  the  time  they 
were  weaned,  by  a  steady  quiet-tempered 
man,  they  will  soon  submit  to  work, 
and  become  quite  tractable  in  the 
course  of  a  few  short  yokings.  But, 
notwithstanding  their  quietness,  they 
cannot  be  said  to  be  broke  in,  in  the 
proper  sense  of  the  term — that  is,  they 
do  not  yield  to  the  guidance  of  the 
ploughman  because  they  know  or 
understand  what  he  mean?,  but 
simply  because  they  feel  they  are 
obliged  to  move  along  with  an  older 
and  a  stronger  horse,  to  which  they 
are  attached,  as  it  may  choose  to 
lead  them.      Their  mouth   is   quite 


insensible  to  the  rein  all  the  time  they 
are  apparently  tractable;  they  seize  the 
bit  with  their  teeth,  and  press  upon  it, 
with  their  head  hanging  down,  their  neck 
arched,  and  their  eyes  set  back,  as  if  sus- 
picious of  an  advantage  being  about  to  be 
taken  of  them.  In  this  position,  in  every 
yoking  they  are  worked  they  look  liker 
objects  of  oppression  and  pity,  than  of 
exultation  to  the  farmer,  while  witnessing 
the  young  noble  steed  he  has  bred  and 
reared  undertaking  its  first  work.  In 
the  end,  the  dull  sulky-looking  colt  is 
confirmed  in  his  natural  doggedness,  and 
the  timid  one  rendered  more  afraid.  No 
doubt,  time  brings  about  a  change;  but  why 
should  the  change  be  allowed  to  be  effected 
by  lapse  of  time,  to  the  discomfort  and 
annoyance  of  the  animal,  when  it  might 
do  his  work  with  comparative  ease  by 
being  broke  in  ? 

6088.  The  easiest  plan  to  make  a 
draught-colt  soon  work  well  is  to  employ 
a  good  horse  breaker  to  bridle,  and  handle, 
and  lunge  him — as  long  as  is  requisite  to 
make  its  mouth  yield  to  the  bit — and  then 
it  will  obey  both  voice  and  rein  ;  and 
while  employing  the  rein,  the  horse- 
breaker  should  be  instructed  to  use  the 
language  that  will  be  spoken  to  it  while 
at  work,  (68?)  to  (694.)  The  harness 
required  for  this  purpose  is  a  breaking- 
bridle,  a  cavesson,  and  pad  for  the  back, 
all  which  the  horse-breaker  brings  with 
him.  Most  of  the  bits  I  have  seen  used  in 
breaking-bridles  seem  to  me  inefficient  for 
the  purpose.  They  are  thick  at  the 
guard,  round,  and  jointed  in  the  middle — 
a  construction  which  gives  the  horse  an 
opportunity  of  seizing  them  with  its  teeth, 
wiien  folded  liack  against  the  sides  of  the 
mouth,  I)y  the  force  of  the  reins  acting  on 

Fig.  556. 
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the  rings.  A  mncli  better  bit,  in  my 
opiiiionris  repie.-ented  in  fig.  536,  wliicli 
I  liave  seen  used  many  years  ago  in  Ber- 
wickshire, by  the  lateTiu.mas  Mifl<lleniiss 
of  N()riiain,'\vho  was  reckoned  in  liis  day 
one  of  the  best  horse-bre:ikers  and  grooms 
that  had  practised  his  useful  art  m  tliat 
part  of  the  ccmntry.  It  consists  of  two 
bits,  one  twisted  and  the  other  square, 
both  Hh  inches  in  length.  The  square  bit 
c  d  is  iialf  an  inch  square,  an<l  so  is  the 
diameter  of  the  twisted  one  a  b,  and  they 
both  have  a  play  of  half  an  inch  beiween  the 
shoulders  of  the  guards  a  c  and  h  d.  The 
guards  «/,  and  g  K  are  7  inches  in  length. 
The  ring  i  on  each  side  is  1\  inches  in 
diameter  over  all,  and  at  k  is  a  l)unch  of 
links  to  lie  upon  the  tongue,  and  make 
the  horse  move  its  jaws.  The  straps  con- 
nected witii  the  bit  are  the  head-stool  ;  the 
hand-reins,  4^  feet  in  length  ;  the  cheek- 
reins  to  keep  the  horse's  head  in  line 
when  strapped  to  the  pad,  and  which  pass 
below  the  neck-strap  of  the  martingale. 
These  three  straps  are  buckled  by  their 
ends  to  the  rings  i  i.  A  martingaie  is 
necessary  to  prevent  tlie  head  being  thrown 
forcibly  up.  The  breadth  of  the  straps  is 
1  inch  ;  that  of  the  counter-strap  of  the 
martingale  1^  inch.  The  bit  can  be 
buckled  on  in  the  reverse  onler  shown  in 
the  cut,  having  the  square  bit  c  d  upper- 
most, and  t!ie  bunch  k  is  then  screwed  to 
the  twisted  bit  a  b.  The  cavesson  is  well 
known,  its  figure  and  appointments  being 
uniformly  the  same. 

6089.  It  is  unnecessary  to  go  through 
all  tlie  discipline  of  breaking  in  a  draught 
colt,  as  is  required  in  the  case  of  a  saddle- 
horse.  The  playiuiT  of  the  mouth  with 
the  bit  for  2  or  3  hours  in  the  stable,  twice 
or  thric-e  a-dav.  the  colt  standing  in  the 
reversed  position  in  the  stall,  has  the 
double  advantage  of  making  the  mouth 
yield  to  the  bit  and  of  keeping  up  the 
horse's  head.  The  bit  is  l)uckled  on  slack 
for  this  puri)ose,  so  as  to  lie  upon  the 
.bare  sj)aces  of  the  gums  of  tlie  lower  jaws 
;  between  the  front  and  back  teeth,  where 
the  square  or  twisted  parts  of  the  bit  rub 
sharply;  while  the  bunch  of  links  X:  makes 
the  lips  and  tongue  play  as  if  desirous 
of  getting  quit  of  the  whole  constraint. 
When  the  head  is  pressed  forward  to  get 
hold  of  the  bit  with  the  hack  teeth,  the 
straps,  being  too  long,  prevent  them  doing 


so  ;    while  the  bunch  k  lies  too  far  for- 
ward upon  the  tongue   to   be  agreeable. 
After  this  di&cipline  in  the  stable  for  two  or 
three  days,  with  occasional  walks  out  of 
the  stable,  according  as  it  is  seen  that  the 
colt  yiehls  to  the  bit,  it  is  led  out  to  icalk 
two  or  tluee  hours  at  a  time  by  the  nose- 
vein  of  the  cavesson,  to  learn  to  step  out, 
and  to  acquire  a  good  pace  ;  and  walking  is 
the  most  useful  pace  for  a  draught-horse. 
A  short  lunge    backwards  and  forwards 
round    a     circle,    on    red    land,    will   be 
useful,  not  to  teach  him  to  trot;  but  the 
trotting   action   makes  him  more   active, 
and  sooner  gives  the  use  of  his  legs  in  cases 
of  difticulty.     It  should  then  be  backed, 
and,  while  guided  by  the  reins,  should  be 
spoken  to  in  the  language  it  will  be  ad- 
dressed in  the  yoke.  After  that,  it  should 
be  guided  along  a  road  with  long  double- 
reins,  while  carrying  the  plough  harness, 
to  accustom  it   to   the   noise  and  to  feel 
the  motions  of  the  plough  chains.     Now- 
all  this  discipline  may  be  gone  through  in 
the  course  of  a  week,  or  8  or  10  days,  ac- 
cording to  the  disposition  of  the  animal, 
the  handling  he  may  have  received  since 
he  was  a  weaned  foal,  and  the  skill  of  the 
horse-breaker.      The   degree   of  exercise 
given    should    be    with    a   discrimination 
suited    to    the    condition    and    physical 
strength  of  the  animal.  The  horse-breaker 
should  groom   the  colt  immediately  after 
exercise,    that   the   animal    may   become 
familiarised  with  the  usages  of  the  stable. 
The  colt's  food,  too,  should  be  so  adminis- 
tered as  to  harden  his  condition  for  labour, 
with    the    understanding   however,   that, 
after  the  busy  season  of  work  is  finished 
in  the  early  part  of  summer,  the  young 
tyro  shall  be  allowed   to  have  a  run  at 
grass  for  a  few  weeks,  and  then  fall  in  to 
take    its    ovvu     share     of    the     regular 
work. 

6090.  After  such  treatment  and  dis- 
cipline from  the  horse-breaker,  the  colt 
will  be  easily  made  to  understand  work. 
The  sort  of  harness  in  which  it  is  first 
investeil  is  that  of  the  plough,  (676)  to 
(6^<5.)  It  is  quite  possible  that  the  break- 
ing received  froni  tlie  horse-breaker  will 
make  the  colt  sufler  at  once  to  be  yoked 
with  an  old  horse  to  the  plough  ;  but  in 
case  of  accidents,  and  to  err  on  the  safe 
side,  it  is  best  to  use  precaution,  and  the 
principal  precaution  is  to  attach  it  to  a 
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strong  steady  horse,  that  will  neither  bite 
nor  kick  it,  and  yet  be  able  to  withstand 
the  plunges  the  colt  may  choose  to  make. 
The  attachment  is  made  by  a  cart-rope 
being  first  fastenetl  round  the  girth  of  the 
old  horse,  and  then  passed  round  that  of 
the  colt,  leaving  as  little  space  between 
their  bodies  as  is  required  for  ploughing ; 
and  to  afford  no  liberty  to  advance  or 
retire  beyond  a  step  or  two  before  or 
behind  the  old  horse.  Beside  the  usual 
rein  employed  by  the  ploughman,  the 
horse-breaker  should  have  another  in  his 
hand  from  the  colt's  head.  Tims  equipped 
in  plough-harness,  the  first  yoking  of  the 
colt  should  be  to  an  old  cart-wheel,  placed 
on  its  dished  face  on  ploughed  land,  fur- 
nished with  a  swing-tree,  with  which  it 
should  be  made  to  draw  it,  while  the 
horse  walks  beside  him ;  and  on  drawing 
this,  the  reins  should  be  used,  and  the 
appropriate  language  spoken,  that  he  may 
associate  the  changes  of  his  motions,  which 
are  indicated  by  the  reins  while  guiding 
him,  with  the  accompanying  sounds. 
Should  the  colt  offer  to  turn  round,  the 
gentlest  means  should  be  used  in  putting 
it  again  in  its  proper  position,  as  the 
start  may  have  been  made  from  fear,  or 
from  the  tickling  of  a  part  of  the  harness. 
When  a  hind-leg  gets  over  a  trace  chain, 
the  chain  should  be  unhooked  from  the 
swing-tree,  and  hooked  on  again  after  the 
colt  has  been  put  in  its  right  position,  and 
the  leg  not  attempted  to  be  lifted  over  the 
trace  chain.  Should  it  offer  to  rear  or 
kick,  from  a  disposition  to  break  away, 
the  old  horse  should  be  urged  in  his  walk, 
and  made  to  pull  it  along,  whilst  a  smart 
tip  of  the  whip  will  take  the  courage  out 
of  it.  According  as  it  evinces  a  dis- 
position to  go  on  quietly  in  the  work,  is 
determined  the  length  of  time  it  should 
work  at  the  wheel.  When  obedient  at 
this,  it  should  be  yoked  to  the  plough, 
and  there  his  sympathy  for  his  companion 
will  soon  be  called  forth  ;  so  that  after  a 
few  landings  he  will  work  with  energy 
and  good-will,  and  should  then  be  kindly 
spoken  to,  encouraged,  and  even  fondled. 
The  probability  is,  that  its  desire  for  the 
draught  may  be  evinced  too  keenly,  in 
which  case  the  pace  of  the  old  horse 
should  be  subdued  and  the  keenness  miti- 
gated by  shortening  the  rein  by  which 
it  is  fastened  to  the  rope  round  the  girth 
of  the  old  horse. 


6091.  The  colt  should  be  broke  in  to 
the  cart  as  well  as  the  plough.  It  is 
yoked  into  a  single-horse  cart,  but  great 
care  should  be  used  on  the  first  yoking  that 
it  gets  no  fright,  by  any  strap  rubbing 
against  it,  or  the  shafts  falling  uf)on  it 
when  raised  up  to  allow  of  its  being  backed 
below  them  ;  for  if  frightened  at  the  first 
yoking  to  a  cart,  a  long  time  will  elapse 
ere  it  will  submit  to  any  yoking  quietly. 
The  horse-breaker  should  stand  in  the  cart 
using  double  reins ;  and  a  rein  should  be 
held  by  a  man  walking  first  on  each  side 
of  its  head,  and  then  at  a  little  distance 
on  the  side  of  the  road.  The  chief  danger 
is  kicking,  and  thereby  injuring  the  hocks 
against  the  front-bar  of  the  cart,  to  pre- 
vent which  a  rope  should  be  placed  across 
the  top  of  the  colt's  rump,  and  fastened  to 
the  harness  there,  and  on  each  side  to 
the  shaft  of  the  cart.  There  is  little 
danger  of  its  running  away  while  all 
the  harness  and  reins  are  good.  It 
will  take  to  the  traces  of  the  cart  more  mm 
readily  at  first  than  with  the  trams,  as 
they,  are  similar  to  the  harness  it  had 
worn  at  the  [dough,  and  it  is  conscious  of 
having  its  companion  behind  it. 

6092.  A  young  horse  may  be  broke  in 
for  work  any  time  in  the  course  of  the 
spring,  from  the  beginning  of  working  the 
turnip-land  to  its  completion.  I  can  affirm 
the  efficiency  of  the  plan  I  have  recom- 
mended by  experience,  and  it  is  one  which 
has  been  unattended  with  the  slightest 
accident  in  its  practice. 

6093.  On  the  first  use  of  harness  by  a 
young  horse,  the  shoulders  and  back  are 
liable  to  become  inflamed,  and  even  the 
skin  to  be  broken  by  the  collar  and  saddle. 
It  should  first  be  ascertained  whether  the 
collar  it  is  to  work  in  fits  it  properly; 
and  if  not,  it  should  be  made  to"  do  so 
before  being  used,  as  the  first  day's  use  may 
injure  its  skin  as  much  to  give  it  pain 
for  weeks  thereafter.  The  usual  affections 
are  heated  swellings  in  the  line  of  the 
collar  and  seat  of  the  saddle.  A  good 
lotion  for  those  parts  whenever  the  colt 
comes  out  of  yoke  is  a  solution  of  common 
salt  in  warm  water,  when  it  becomes  cold, 
and  applied  as  a  fomentation  with  a  sponge. 
The  water  not  only  cools  the  skin,  and 
keeps  down  the  inflammation,  but  the  salt 
hardens  it  for  use ;  and  in  the  course  of  a 
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short  time,  particularly  if  tbe  weather  be 
dry,  tlie  skin  will  become  inured  to  the 
pressure  of  the  harness. 

6094.  It  is  the  usual  practice  to  shoe 
and  dock  the  young  horse  before  putting 
it  to  the  yoke.  I  think  he  should  first 
be  broke  in,  and  then  he  will  suffer  hiin- 
eelf  to  be  shod  the  more  quietly.  At  the 
Jirst  shoeing  it  will  be  useful,  in  making 
it  stand  quietly,  and  in  diverting  its 
attention,  to  take  the  old  horse  it  has  been 
working  with  to  tlie  smithy.  By  nailing 
a  mat  against  the  wall,  and  making  it 
stand  alongside  the  mat,  it  will  save  its 
skin  being  ruffled  should  it  rub  against 
the  wall,  whilst  the  wall  will  form  a  firm 
barrier  against  its  retreating  farther  from 
the  blacksmith.  After  the  fore  and  hind 
feet  of  one  side  have  been  shod,  that  side 
should  be  turned  next  to  the  w;ill  to  get 
its  other  feet  shod.  Gentle  and  coaxing 
means  should  be  used,  though  a  twitch  on 
the  nose  has  a  powerful  command  over 
any  horse.  The  first  shoes  of  a  young 
horse  should  be  light,  with  no  heels,  and 
the  hoofs  should  uit  be  pared  down  much 
at  first.  Rather  renew  tiie  shoes,  and 
pare  the  hoofs  down  again  in  a  short  time, 
than  encumber  a  colt  at  first  with  heavy 
shoes  and  heels,  at  the  risk  of  trampling 
himself,  to  cure  tlie  efl*ects  of  which  may 
cost  much  more  than  the  price  of  several 
sets  of  new  shoes.  A  severe  jiaring  down 
of  the  hoof,  too,  at  once,  and  at  first,  is 
apt  to  superinduce  tenderness  in  the  feet, 
and  may  even  bring  out  corns. 

609.'i.  As  to  docking  a  draught-horse,  I 
think  it  a  necessary  operation,  because  a 
long  rump  is  very  apt  to  be  injured  when 
the  horse  is  yoked  in  the  trams,  by  coming 
against  the  body  of  the  carl ;  and  in  coup- 
carts  especially  it  can  scarcely  escape 
being  nipped  by  the  bcnly  of  the  cart, 
when  brought  down  upon  the  front-bar. 
Besides,  a  draught-horse  with  a  loiiff  tail 
soon  gets  himself  much  dirtied  in  winter, 
both  on  the  land  and  the  road.  A  neat 
swish  is  all  tiiat  is  requisite  at  any  time, 
and  in  winter  even  that  is  apt  to  become 
loa^led  witli  mud  on  dirty  roads.  Some 
writers  affect  to  believe  it  presumptuous 
in  man  to  deprive  any  animal  of  six  of  the 
joints  of  the  ver;ehral  column  which 
nature  has  given  it;  and  no  doubt  were 
our  horses  always  iille,  especially  in  sum- 


mer, when  a  long  tail  is  of  service  in 
whisking  off  flies,  the  vertebrae  ought  to  be 
kept  entire ;  but  no  greater  absurdity 
accompanies  the  docking  off  a  tail  than  in 
the  paring  <if  the  crust  of  the  hoofs,  and 
driving  iron  nails  into  them ;  and  yet, 
witliout  iron  shoes  to  protect  the  horny 
feet  of  the  horse,  they  would  be  beaten  to 
pieces  up(m  hard  roads,  even  at  a  walking 
pace.  No  necessary  cruelty  attends  the 
act  of  docking,  an  operation  of  the  simplest 
form  when  properly  done  in  a  joint  where 
the  wound  easily  heals. 


ON  BREAKING  IN  YOCNO  SADDLE-HORSES. 

6096.  As  you  may  breed  saddle-horses 
as  well  as  draught  ones,  a  few  words  on 
the  breaking  in  of  them  after  their 
treatujent  as  young  horses  in  the 
hammels,  (1430)  and  (1431,)  may  prove 
useful. 

6097.  The  age  of  3  years  seems  a  good 
one  for  breaking  in  a  saddle-horse.  The 
colt  should  be  sent  to  grass  at  the  end  of 
May,  and  taken  in  to  break  by  August  at 
latest,  by  which  time  the  grass  will  have 
operated  beneficially  upon  him  as  medicine; 
and  there  will  be  sutticient  time  to  teach 
it  its  paces  and  put  it  in  a  working 
condition  before  the  fall  of  the  year,  when 
horses  are  apt  to  become  soft,  and  catch 
colds.  But  were  it  kept  longer  at  grass, 
its  condition  might  become  so  fat  as  to  en- 
danger its  constitution,  were  the  fatness 
suddenly  reduced  in  the  breaking  in  to 
working  order. 

6098.  The  first  thing,  in  bringing  a  horse 
into  the  stable,  to  which  it  should  have 
been  accustomed  from  his  foalhood,  is  to 
give  a  gentle  dose  of  medicine  to  clear  the 
bowels  of  grass.  A  second  dose  may  be 
repeated  in  a  week.  A  little  new-made 
hay  with  oats  is  the  best  food  as  a  transi- 
tion from  grass  to  hard  food.  The  first 
treatment  with  thecavessou  and  bridle  are 
the  same  iis  for  the  draught  horse  (6088.) 
Much  lunging  in  a  circle  is  not  advisable 
at  any  time,  and  not  at  all  at  first  for  a 
young  riding-horse,  though  horse-breakers 
are  very  fond  of  giving  it  this  sort  of 
exerci-e,  because  it  saves  themselves  much 
travelling,  while  the  horse  may  have  as 
much    exercise   as    the   breaker  chooses 
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The  evil  of  much  lunging  is,  that  the  con- 
stant motion  round  the  circle  is  apt  to  cause 
a  young  horse  to  contract  a  long  step  and  a 
short.  The  circle  is  most  useful  in  training 
to  canter^  when  a  leading  foot  is  requisite 
in  that  sort  of  action.  The  first  tuition 
should  be  a  straightforward  pace,  on  a  lea- 
field,  and  the  only  pace  a  walk^  which 
should  be  taught  to  be  free  with  an  easy 
bead,  as  well  as  a  short  one  with  a  tight 
rein.  During  the  period  of  the  walking-tui- 
tion, a  great  many  useful  lessons  should  be 
taught  the  colt,  which  circumstances  may 
suggest,  such  as  turning  from  you  and  to 
you — backing,  whether  quickly  or  slowly 
— being  led,  whether  by  the  side  of  the 
lead  with  the  hand  on  the  bridle-bit,  or  in 
front  with  a  slack  rein — standing  still, 
T/hether  for  a  short  or  long  time — siiflfer- 
i-ag  to  be  tied  to  any  object,  such  as  a  gate 
cr  tree — passing  objects  of  terror,  or  of  un- 
certainty, causing  the  animal  to  become 
acquainted  with  everything  it  does  not 
seem  to  recognise — becoming  accustomed 
with  tiie  crack  of  the  long,  and  the  slight 
touch  of  the  short  whip — yielding  the  fore 
and  hind  legs  when  lifted — and  suffering 
the  groom  to  go  about  it  and  arrange, 
however  minutely,  the  breaking-harness. 
With  all  these  matters  the  young  colt  will 
become  much  soouev  familiarised,  by  the 
breaker  going  constantly  about  with  it 
on  foot  as  acompaniori  on  the  road  and  the 
field,  than  when  mounted  on  its  back  ;  but 
the  usual  custom  is  for  the  breaker  to 
mount — that  is,  to  place  a  burden  upon 
the  back  of  a  raw,  timid,  young  colt, 
and  to  rein  it  and  to  irritate  it  with 
the  spur,  which  is  ever  ready,  long  be- 
fore the  awkward  creature  knows  how  to 
set  down  one  foot  before  the  other  in  the 
artificial  system  in  which  it  is  about  to 
be  trained.  The  man,  however,  must 
be  mounted,  which  is  enough  for  him, 
whether  or  not  the  colt  be  fit  to  be 
mounted. 

6099.  In  the  stable,  too,  the  same  sys- 
tem of  tuition  should  be  followed  out,  such 
as  suflTering  a  person  to  go  up  on  either 
side,  and  in  any  way— suffering  to  be 
groomed,  and  rather  liking  it  than  oppos- 
ing it,  as  is  too  often  the  case — going  over 
to  one  or  other  side  of  the  stall,  when  the 
bed  is  being  shaken  up — drinking  out  of  a 


pail  in  the  stable,  and  at  the  trough  of 
a  pump  —  taking  up  M'ith  a  dog  in  the 
stable  or  on  the  road  —  bearing,  without 
a  startle,  the  fall  of  the  pail-handle,  the 
broom,  or  anything  else— lifting  the  feet 
at  the  pail  to  be  washed  —  bearing  the 
curry-comb  on  the  legs — being  led  by  the 
forelock  to  the  door,  the  pump,  or  any 
where.  These,  and  many  other  things,  the 
colt  should  be  taught  to  know  in  and  out 
of  the  stable  before  he  is  mounted  at  all. 

6100.  Thus  familiarised,  it  will  allow 
itself  to  be  mounted  without  much 
trouble  ;  and  the  assistance  of  boys  with 
whips,  and  of  men  to  hold  down  the  op- 
posite stirrup,  recommended  by  Mr  Youatt, 
dispensed  with.*  Thomas  Middlemiss  of 
Norhani  in  Northumberland,  the  horse- 
breaker  and  groom  before  alluded  too, 
never  required  any  assistance  to  mount 
a  young  horse,  although  he  was  a  stout 
man,  nor  did  any  person  ever  see 
him  mount  one  for  the  first  time. 
No  fuss  should  be  made  about  the  colt 
at  any  time,  whether  in  mounting  or 
anything  else ;  nor  a  number  of  persons 
be  collected  about  it  when  anything 
is  done,  else  it  will  become  apprehen- 
sive. It  will  soon  confide  in  one  per- 
son, the  breaker  who  is  constantly  about 
it,  but  it  will  not  trust  a  number  of 
persons  at  the  same  time ;  nor  will  it 
trust  even  the  breaker,  when  others  are 
engaged  along  with  him  ;  and  hence  no 
considerate  horse  breaker  will  permit 
any  one  to  be  near  him,  to  distract  the 
attention  of  the  colt,  while  he  is  sub- 
jecting it  to  tuition  of  any  kind.  When 
mounted,  thecoltshouldbear  itsriderstand- 
ing  still  for  some  time  befsre  it  is  urged 
to  walk,  as  that  will  habituate  it  to  stand 
at  all  times  when  mounted  until  its  rider 
is  ready  to  move.  Every  one  nmst  have 
felt  the  annoyance  of  mounting  a  horse 
that  will  not  stand  to  be  mounted,  or  after 
being  mounted.  Its  fiist  pace  should 
again  be  a  walk,  which  having  accom- 
plished well  with  a  rider,  the  trot  should 
be  taught.  It  is  said  that  trotting  is  not 
a  natural  pace  for  a  horse,  that  it  either 
walks  or  -starts  off  at  a  csinter.  However 
this  may  be,  trotting  is  an  indispensable 
pace  on  our  roads.  On  teaching  trotting, 
horse-breakers  are  very  apt  to  degenerate 


•  Youatt  On  the  Horse,  p.  321-4. 
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the  pace  into  a  jog,  the  most  (iangerous  of 
all  paces  for  a  young  horse  in  causing  it 
to  trip,  and  the  most  difficult  to  break  a 
horse  from,  when  contracted.  A  short 
hitcliing  walk,  ready  to  break  into  the  jog, 
is  as  bad  as  the  jog  itself,  and  isa  favourite 
pace  with  Imrse-breakers  in  showing  off 
their  pupils  as  fast  walkers  ;  but  the  pace 
is  not  the  proper  walking  one,  and  in  such 
a  pace  a  young  horse  is  almost  sure  to  dig 
a  toe  into  the  groimd,  and  if  a  stumble  is 
not  the  consequence,  it  is  not  the  man's 
fault.  Let  the  walk  be  a  sound  walk, 
and  a  trot  a  fair  trot,  and  let  np  bastard 
pace  be  permitted  to  spoil  both.  It  is  not 
easy  to  teach  a  young  liorse  to  canter  from 
a  trot  in  a  straight  line,  as  it  is  more  apt  to 
start  off  to  the  gallop.  A  few  lessons  in 
the  circle  is  the  surest  way  of  giving  it 
an  idea  of  a  canter,  and  teaching  it  to 
point  the  leading  foot.  There  is  risk  at 
first  in  making  a  young  horse  convert 
quicklv  a  canter  into  a  trot;  the  actions 
being  so  very  different  it  seems  at  a  loss 
what  to  do,  and  would  rather  halt.  A 
sudden  halt  should  be  avoided  at  first  with 
a  young  horse,  as  it  may  throw  it  upon 
its  haunches,  and  irrecoverably  bring  it 
over  upon  its  back  ;  and  such  an  accident 
as  this  the  colt  will  never  forget,  and,  in 
fear  of  its  recurrence,  may  becuuie  restive 
whenever  pulled  up  suddenly  at  any  time 
thereafter.  Every  untoward  manoeuvre 
with  a  yonng  burse — and  no  one  knows 
what  it  will  do — that  may  occasion  any 
sort  of  accident  to  it,  should  be  carefully 
avoided  by  the  rider,  and  counteracted  with 
firmness  when  originating  with  the  colt. 

6101.  Thus  dayby  day  the  young  horse 
will  acquire  experience  in  the  management 
of  itself  on  the  road,  or  in  the  field;  but 
a  series  of  experiences,  such  as  these,  is  a 
work  of  much  time  to  both  man  and  horse 
— of  much  patience  and  perseverance  to 
the  man — of  much  endurance  and  annoy- 
ance tu  the  horse.  Above  ail,  much  of 
the  benefit  derived  from  even  a  good 
horse-breaker  will  be  lost,  if  the  future 
rider  of  the  horse  does  not  guide  it  in  a 
similar  manner,  and  with  equal  care,  for 
some  time  to  -come.  If  considerations 
such  as  these  do  not  induce  the  owners  of 
horses  to  employ  only  men  of  skill  and 
character  in  breaking  them  in,  I  do  not 
know  a  stronger  motive  that  can  be  placed 
before  them  to  do  it. 


ON  TRAINING  AND  WORKING  THE  SHEP- 
HERDS Doa. 

6102.  The  natural  temper  of  the  shep- 
herd may  be  learned  frum  the  way  in 
which  he  works  his  dog  among  sheep. 
Wlien  you  observe  an  aged  doi:  making 
a  great  noise,  bustling  about  in  an  im- 
patient manner,  running  fiercely  at  a 
sheep  and  turning  it  quickly,  biting  at 
its  ears  and  legs,  you  may  conclude, 
without  hesitation,  that  the  shepherd  who 
owns  it  is  a  man  of  hasty  temper.  Most 
young  dogs  exhibit  these  characteristics 
naturally,  and  they  generally  overdo  their 
work;  and  if  you  observe  a  shepher-l 
allowing  a  young  dog  to  take  its  ovra 
way,  you  may  conclude  that  he  also  is  a 
man  who  loses  his  temper  with  his  flocV. 
If  you  observe  another  shepherd  allowin,f 
his  dog,  whether  old  or  young,  to  take  a 
range  round  the  fences  of  a  field,  drivin^j 
the  sheep  within  sight  as  if  to  gather 
them,  you  may  be  sure  he  is  a  lazy  fellow, 
more  ready  to  make  his  dog  bring  the 
sheep  to  him  than  he  to  walk  hi.-}  rounds 
amongst  them.  Great  harm  may  accrue 
to  sheep  by  working  dogs  in  these  ways. 
Whenever  sheep  hear  a  dog  bark  that  is 
accustomed  to  hound  them  every  day, 
they  will  instantly  start  from  their  grazing, 
gather  together,  and  run  to  the  farthest 
fence,  and  a  good  while  will  elapse  ere 
they  will  settle  again.  And  even  when 
sheep  are  gathered,  a  dog  of  high  travel, 
that  is  allowed  to  run  out,  will  drive 
them  hither  and  thither,  without  an  ap- 
parent object.  This  is  a  trick  practised 
by  lazy  herds  every  morning  when  they 
first  see  their  flock,  and  every  evening 
before  they  take  up  their  lairforti)e  night, 
in  order  to  count  them  the  more  easily. 
When  a  dog  is  allowed  to  run  far  out,  it 
gets  beyond  the  control  of  the  shepherd  ; 
and  such  a  style  of  working  among  wether 
sheep  puts  tiiem  past  their  feeding  for  a 
time  :  with  ewes  it  is  very  apt  to  cause 
abortion  ;  and  with  lambs,  after  they  are 
weaned,  it  is  apt  to  overheat  them,  and  a 
considerable  time  will  elapse  before  they 
recover  their  natural  breathing.  When- 
ever a  sorting  takes  place  among  the 
sheep,  with  such  a  dog  they  will  be  moved 
about  far  more  than  is  necessary  ;  and 
intimidated  sheep,  when  worn  into  a 
corner,  are  far  more  liable  to  break  off 
than  those  treated  in  a  gentle  manner. 
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6103.  A  judicious  herd  works  liia  dog 
in  quite  a  diflerent  manner.  He  never 
disturbs  his  sheep  when  he  takes  his 
rounds  amongst  them  at  morning,  noon, 
and  night — his  dog  following  at  his  feet  as 
if  he  had  nothing  to  do,  but  ready  to  fiildl 
itsduty,  should  any  untoward  circumstance 
require  its  services,  such  as  breaking  out 
of  one  field  into  another.  When  lie  gathers 
sheep  for  the  purpose  of  sorting,  or  of 
catching  particular  ones,  the  gathering  is 
made  at  a  corner,  and  to  gain  which  he 
will  give  the  sheep  the  least  trouble,  mak- 
ing the  dog  wear  to  the  right  and  left, 
to  direct  the  sheep  to  march  quietly  towards 
the  spot ;  and  after  they  are  gathered,  he 
makes  the  dog  to  understand  that  it  is  its 
chief  duty  to  be  on  the  watch,  and,  with  an 
occasional  bark,  prevent  any  of  the  sheep 
breaking  away.  When  a  sheep  does  break 
away,  and  must  be  turned,  he  does  not  allow 
the  dog  to  bite  it,  nor  even  to  bark,  but  to 
give  a  bound  at  its  head,  and  tiius  turn  it. 
In  attempting  to  turn  a  Black-faced  wether 
in  this  way,  the  dog  runs  the  risk  of  receiv- 
ing injury  from  its  horns;  to  avoid 
whicii  I  have  seen  one  seize  the  coarse  wool 
of  tiie  buttock,  and  hang  by  it  like  a  <lrag, 
until  the  slieep  was  turned  round  in  the 
opposite  direction,  when  it  is  let  go.  In 
short,  a  well-tempered  herd  only  lets  his 
dog  work  when  its  services  are  actually  re- 
quired, he  fulfilling  his  own  duties  faith- 
fully, and  only  demanding  assistance  from 
his  dog  Avhen  the  business  cannot  be  so 
well  done  by  himself;  and  at  no  time  will 
he  allow  his  dog  to  go  beyond  the  reach 
of  his  immediate  control.  Dogs,  wlien 
thus  gently  and  cautiously  trained,  become 
very  sagacious,  and  will  visit  every  part 
of  a  field  where  sheep  are  most  apt  to  stray, 
and  where  danger  is  most  to  be  appic- 
hendcd  to  befal  them — such  as  a  weak  part 
of  a  fence,  deep  ditches,  or  deep  furrows 
into  which  sheep  may  possibly  fall  and  lie 
aivalt  QY aickicard  (that  is,  lie  on  the  broad 
of  their  back,  unable  to  get  up) — and 
they  will  assist  to  raise  them  up  by  seizing 
the  wool  at  one  side  and  pulling  tlie  sheep 
over  upon  its  feet.  Experienced  dogs  will 
not  meddle  with  ewes  having  lambs  at 
foot,  nor  with  tups,  being  quite  aware  of 
their  disposition  to  offer  resistance.  They 
also  know  full  well  when  foxes  are  on  the 
move,  and  g\;c  evident  symptoms  of  un- 
easiness on  their  approach  to  the  lambing 
ground.       They    also    hear   footsteps    of 
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strange  persons  and  animals  at  a  consider- 
able distance  at  night,  and  announce  their 
approach  by  unequivocal  signs  of  dis- 
pleasure, short  of  grumbling  and  barking, 
as  if  aware  that  those  noisy  signs  would 
betray  its  own  presence.  A  shepherd's 
dog  is  so  incorruptible  that  it  cannot  be 
bribed,  and  will  not  permit  even  a  known 
friend  to  touch  it  when  intrusted  with 
any  act  of  duty. 

6104.  As  far  as  my  observation  extends, 
I  think  there  are  two  varieties  of  the 
shepherd's  dog,  one  smooth,  short-haired, 
generally  black-coloured  on  the  back, 
white  on  the  belly,  breast,  feet,  and  tip  of 
the  tail,  with  tan-coloured  spots  on  the 
lace  and  legs ;  the  other  is  a  larger  and 
longer-bodied  animal,  having  long  hair  of 
different  colours,  and  long  flowing  tail. 
Fig.  557  is  a  portrait  of  one  of  the  latter 
Fig.  557. 


THE  SHKPHERD's  DOG. 

class  in  the  act  of  watching.  In  their  re- 
spective cliiiracters  I  conceive  them  to  be 
very  lik«  the  pointer  and  the  setter.  The 
small  smooth  kind,  like  the  pointer,  is  very 
sagacious,  slow,  easily  broke  and  trained, 
and  admirably  suited  to  work  in  an  en- 
closed and  low  country  ;  the  other,  like  the 
setter,  is  more  swift,  bold,  ill  to  break,  and 
requiring  coercion,  and  fitter  for  work  on 
the  hills.  The  former  answers  the  habits 
of  Leicester  sheep,  the  latter  those  of  the 
Cheviot  and  Black-faced.  The  latter,  re- 
quiring a  great  range  to  ivork  in, on  account 
of  the  nature  of  the  sheep  and  of  the  ground 
which  they  frequent,  are  bold  and  rough  in 
action  ;  still  they  should  be  trained  to  work 
with  caution,  and  not  with  recklessness. 
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6105.  Most  shepherds  profess  to  be  able 
to  train  young  shepherds'  dogs,  wherein 
many  display  much  ignorance  of  the 
nature  of  the  breed,  and  of  tlie  aptitude 
of  the  particular  animal  for  its  peculiar 
work ;  and  hence  many  dogs  are  ren- 
dered unfit  for  service.  Every  shepherd's 
pup  has  a  natural  instinct  for  working 
among  sheep,  nevertheless  they  should 
always  be  trained  with  an  old  dog.  Their 
ardent  temperament  requires  subduing, 
and  there  is  no  more  effectual  means  of 
doing  so  than  keeping  it  in  company  with, 
and  making  it  imitate  the  actions  of,  an 
experienced  quiet  dog.  A  long  string 
attached  to  the  pup's  neck,  in  the  hands  of 
the  shepherd,  will  be  found  necessary  to 
make  it  acquainted  with  the  language 
employed  to  direct  the  various  evolutions 
of  the  experienced  dog  while  at  work. 
With  this  contrivance  it  may  be  taught  to 
'■^  hold  away  out  iy,"  to  '■'' come  in,''  to 
"come  in  behind^'  to  "■lie  down"  to  '■'•be 
quiet,''  to  '•'■bark''  to  '•'■get  over  the  dyke 
or  fence  "  to  '■'■wear"  that  is,  to  stand  as 
a  bariier ;  to  "  heel,"  that  is,  to  drive  on, 
to  '■'■  kep,"  that  is,  to  intercept.  It  will 
learn  all  these  evolutions,  and  many  others, 
in  a  short  time,  in  imitation  of  its  older 
companion  and  guide.  It  is  supposed  that 
the  bitch  is  more  acute  than  the  dog, 
thougii  the  dog  will  bear  the  greater 
fatigue.  Of  the  two,  I  believe  that  the 
quietly  disposed  sheplieni  prefers  the  bitch, 
and  is  careful  in  working  her  as  little  as 
he  can  when  in  pup. 

6106.  The  shepherd's  dog  on  a  farm 
claims  exemption  from  taxation ;  and  I 
believe  that  a  well-trained  one  costs  at 
least  £3. 

6107.  A  volume  would  not  contain  what  miglit 
with  truth  be  said  of  the  sagacity  and  faithtiil- 
ness  of  the  shepherd's  dog.  Suffice  it  for  me  to 
give  a  few  general  observations,  which  I  know 
to  be  correct.  "  If  he  be  but  with  his  master," 
observes  the  late  Mr  Youatt,  "he  lies  content, 
indifferent  to  any  surrounding  object,  seemingly 
half  asleep  and  half  awake,  rarely  mingling  with 
his  kind,  rarely  courting,  and  generally  shrinking 
from  the  notice  of  a  stranger.  But  the  moment 
duty  calls,  his  sleepy  listless  eye  becomes  bright- 
ened, he  eagerly  gazes  on  his  master,  inquires 
and  comprehends  all  he  is  to  do,  and,  springing 
up,  gives  himself  to  the  discharge  of  his  duty 
with  a  sagacity  and  fidelity  and  devotion  too 
rarely  equalled  even  by  man  himself."    "  If  we 


consider,"  says  Buffon,  "  that  this  animal,  not- 
withstanding his  ugliness  and  melancholy  look, 
is  superior  in  instinct  to  all  others  ;  that  he  has  a 
decided  character,  in  which  education  has  com- 
paratively little  share  ;  that  he  is  the  only 
animal  born  perfectly  trained  for  the  service  of 
others  ;  that,  guided  by  natural  powers  alone,  he 
applies  himself  to  the  care  of  our  flocks — a  duty 
which  he  executes  with  singular  assiduity,  vigil- 
ance, and  fidelity;  that  he  conducts  them  with 
an  admirable  intelligence,  which  is  a  part  and 
portion  of  himself  ;  that  his  sagacity  astonishes 
at  the  same  time  that  it  gives  repose  to  his 
master,  while  it  requires  great  time  and  trouble 
to  instruct  other  dogs  for  the  purposes  to  which 
they  are  destined  :  if  we  reflect  on  these  facts, 
we  shall  be  confirmed  in  the  opinion  that  the 
shepherd's  dog  is  the  true  dog  of  nature,  the 
stock  and  model  of  his  species."  "  The  shepherd's 
dog,"  remarks  Professor  Graguier,  "  the  least 
removed  from  the  natural  type  of  the  dog,  lives 
and  maintains  its  proper  characteristics,  while 
other  races  often  degenerate.  Everywhere  it 
preserves  its  proper  distinguishing  type.  It  is 
the  servant  of  man,  while  other  breeds  vary  with 
a  thousand  circumstances.  It  has  one  appro- 
priate mission,  and  that  it  discharges  in  the 
most  admirable  way  ;  there  is  evidently  a  kind 
and  wise  design  in  this."  Mr  Hogg,  the  Ettrick 
Shepherd,  truly  says  that "  a  single  shepherd  and 
his  dog  will  accomplish  more,  in  gathering  a 
flock  of  sheep  from  a  Highland  farm,  then  seventy 
shepherds  could  do  without  dogs  ;  in  ftict,  that, 
without  this  docile  animal,  the  pastoral  life  would 
be  a  blank.  It  would  require  more  hands  toman- 
age  a  flock  of  sheep,  gather  them  from  the  hills, 
force  them  into  houses  and  folds,  and  drive  them 
to  markets,  tliau  the  profits  of  the  whole  flock 
would  be  capable  of  maintaining.  Well  may 
the  shepherd  feel  an  interest  in  his  dog  :  he  it 
is  indeed  that  earns  the  family  bread,  of  which 
he  is  himself,  with  the  smallest  morsel,  always 
grateful  and  always  ready  to  exert  his  utmost 
abilities  in  his  master's  interests.  Neither 
hunger,  fatigue,  nor  the  worst  of  treatment  will 
drive  him  from  his  side,  and  he  will  follow  him 
through  every  hardship  without  murmur  or 
repining."* 


ON  SLAUGHTERING  OXEN,  SHEEP,  AND  PIGS. 

6108.  That  man  cannot  be  accounted  a 
proficient  siiepherd,  if  he  cannot  slaughter 
oxen,  sheep,  pigs,  and  calves,  as  well  aa  a 
professed  butcher.  This  qualification  is 
necessary,  not  only  on  account  of  slaughter- 
ing the  animals  used  at  the  farmer's  table, 
but  in  case  of  casualties  overtaking  the 
stock,  which,  if  not  slaughtered  instantly, 
and  dressed,  would  become  a  source  of 
much  lo.'is  to  the  farmer  were  they  to 
die  in  their  blood  ;  and   it  would  never 
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answci  to  have  to  send  to  a  town  for 
the  assistance  of  a  butcher.  For  his  con- 
venience, a  slaughter-house  ought  to  be 
fitted  up,  of  wliich  he  is  the  acknowledged 
custodier,  and  which  it  is  his  duty  to 
keep  clean  and  wholesome ;  but  its  key 
should  be  kept  in  the  farm-house. 

6109.  It  is  necessary  for  you  to  know 
the  methods  in  which  the  diflerent  animals 
are  slaughtered,  that  you  may  judge 
whether  or  not  the  shepherd  does  justice 
to  this  part  of  his  duty ;  and  you  should 
also  be  acquainted  with  the  appearance  of 
good  meat,  and  of  the  method  of  managing 
it,  in  order  to  be  able  to  bargain  well  with 
thebuicherwhen  you  may  have  slaughtered 
carcasses  to  dispose  of  to  him. 

6110.  The  slaughter-house  should  not 
be  in  the  steading,  both  on  account  of  the 
inconvenience  of  bringing  an  animal  into 
it,  and  of  the  impossibility  of  keeping  the 
house  so  free  of  effluvia  as  not  to  be  re- 
cognised as  the  place  of  slaughter.  In 
fitting  it  up,  the  floor  should  be  laid  with 
clean-droved  pavement,  andhave  a  decided 
slope  to  the  side  at  which  the  drain  is 
made  to  take  away  the  dirty  water  occa- 
sioned by  cleansing.  The  walls  should 
also  be  plastered,  and  a  ventilator,  fig.  81, 
placed  on  the  roof,  to  maintain  a  drauglit 
of  air.  The  site  chosen  should  be  in  a 
cool  shady  place,  and  at  the  same  time 
easily  accessible  to  animals,  and  even  to  a 
cart,  should  it  bring  a  dead  one  to  be 
dressed.  A  locked  closet  is  useful  to  hold 
the  knives,  steel,  and  stretchers,  and  the 
outer-door  should  be  provided  with  a  got)d 
thumb-latch,  lock,  and  key.  A  block  and 
tackle  should  be  suspended  from  a  beam 
extending  across  the  apartment  from  wall 
to  wall,  to  hoist  up  the  heavy  carcasses 
by.  Water  should  be  close  at  hand  to 
wash  out  the  house  clean  every  time  it  is 
used. 

6111.  Oxen. — Oxen  are  made  to  fast 
before  being  slaughtered.  The  time  they 
should  stand  depends  on  the  state  of  the 
animal  on  its  arrival  at  the  shambles.  If 
it  has  been  driven  a  considerable  distance 
in  a  proper  manner,  the  bowels  will  be  in 
a  tolerably  empty  state,  so  that  1 2  hours 
may  suffice;  but  if  full,  and  just  oft'  its 
food,  24  hours  will  be  required.  Those 
tbai  have  been  overdriven,  or  much  struck 


with  sticks,  or  are  in  any  degree  infuri- 
ated— or  raised,  as  it  is  termed — should 
not  be  immediately  slaughtered,  but  al- 
lowed to  stand  on  dry  food,  such  as  hay, 
until  the  symptoms  have  entirely  disap- 
peared. The  reason  for  the  fasting  before 
slaughtering  is  to  give  time  for  the  paunch 
and  intestines  to  empty  themselves  entirely 
of  food,  as  it  has  been  found,  when  an  animal 
is  killed  with  a  full  stomach,  the  meat  is 
more  liable  to  putrefy,  and  is  not  so  well 
flavoured ;  and  as  ruminants  always  retain 
a  large  quantity  of  food  in  their  intestines, 
it  is  reasonable  they  should  fast  somewhat 
longer  to  get  quit  of  it  than  animals  with 
single  stomachs. 

6112.  Cattle  are  slaughtered  in  a  dif- 
ferent mode  in  different  countries.  In 
the  great  abattoirs  at  Montmartre,  at 
Paris,  they  are  killed  by  breaking  the 
spinal  chord  of  the  cervical  vertebrae,  which 
is  accomplished  by  driving  a  sharp-pointed 
chisel  between  the  second  and  third  ver- 
tebra? with  a  smart  stroke  of  a  mallet, 
while  the  animal  is  standing,  when  it 
drops  down  on  the  floor,  and  death  or 
insensibility  immediately  ensues,  and  the 
blood  is  let  out  by  opening  the  blood- 
vessels of  the  neck.  This  is  also  the  mode 
of  slaughtering  in  Germany.  In  this 
country  the  plan  is  first  to  bring  the  ox 
down  on  his  knees,  and  place  his  under 
jaw  upon  the  floor  by  means  of  ropes 
fastened  to  his  head,  and  passed  through 
an  iron  ring  in  the  floor.  He  is  then 
stunned  by  blo^i's  from  the  sharp-pointed 
back  of  an  iron  axe,  made  for  the  purpose, 
on  the  forehead,  the  bone  of  which  is 
usually  driven  into  the  brain.  The  ani- 
mal falls  on  one  side,  and  the  blood  is 
let  out  by  the  neck.  Of  the  two  modes, 
the  French  is  apparently  less  cruel,  for 
some  oxen  require  many  blows  to  make 
them  fall:  I  once  witnessed  an  ox  receive 
nine  blows  before  it  fell.  I  have  heard 
it  alleged  by  butchers  of  this  country, 
that  the  separation  of  the  spinal  chord, 
producing  a  general  nervous  convulsion 
throughout  the  body,  prevents  the  blood 
flowing  so  rapidly  and  entirely  out  of  it 
as  when  the  ox  is  stunned  by  a  blow  on 
the  forehead.  The  skin  is  then  taken  ofl^ 
to  the  knees,  where  the  legs  are  disjointed, 
and  also  off"  the  head.  The  carcass  is  then 
hung  up  by  the  tendons  of  the  hough,  on 
a   stretcher,    by   the    block   and   tackle 
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worked  most  easily  with  a  small  wincli, 
which  keeps  goocJ  what  rope  it  winds 
up  by  a  wlieel  and  rachet.  'J'he  loose 
tallow  is  rolled  up  by  itself.  The  heart, 
hea<l,  and  feet  are  sold  separately  to  fami- 
lies and  hotel  keepers.  Tlie  paunch  is 
cleaned  and  sold  to  the  tripe-cooks.  The 
lights — that  is,  the  lungs  and  liver — are 
used  for  dogs-meat. 

6113.  After  the  carcass  has  hung  24 
hours,  it  should  be  cut  down  by  the  back- 
bone, or  chine,  into  two  sides.  This  is 
done  either  with  the  saw  or  chopper — the 
saw  making  the  neatest  job  in  the  hands 
of  an  inexperienced  butcher,  thougii  the 
most  laborious  ;  and  it  is  the  quickest  with 
the  chopper,  but  by  no  means  the  neatest 
plan,  especially  in  the  hands  of  a  careless 
fellow.  In  London  the  chine  is  equally 
divided  between  both  sides,  while  in  Scot- 
land one  side  of  a  carcass  of  beef  has  a 
great  deal  more  bone  than  the  other,  all 
the  spinous  processes  of  the  vertebra  being 
left  on  it.  The  bony  is  called  the  lying 
side  of  meat.  In  London  the  divided 
processes  in  the  fore  quarter  are  broken 
in  the  middle  when  warm,  and  chopped 
back  with  the  flat  side  of  the  chopper, 
which  has  the  effect  of  thickening  the  fore 
and  middle  ribs  considerably  when  cut  up. 
The  London  butcher  also  cuts  the  joint 
above  the  hind  knee,  and,  by  making 
some  incisions  with  a  sharp  knife,  cuts 
the  tendons  there,  and  drops  the  flesh  of 
the  hind  quarter  on  the  flanks  and  loins, 
causing  them  to  cut  up  thicker  than  in 
the  Scotch  mode.  In  opening  up  the 
hind  quarter,  he  also  cuts  the  aitch-bone 
or  pelvis  through  the  centre,  which  makes 
the  rump  look  better.  Some  butchers  in 
the  north  country  score  the  fat  of  the 
closing  of  the  hind  quarter,  which  has  the 
effect  of  making  that  ])art  of  both  the 
heifer  and  the  ox  look  like  the  udder  of  an 
old  cow.  Scoring  is  too  much  practised 
in  Scotland,  and  ought  to  be  abandoned. 

6114.  The  carcass  consists  of  the  entire 
useable  meat  of  the  body,  which,  when 
sawn  down  the  middle  of  the  back-bone, 
is  divided  into  two  sides.,  which, when  again 
divided  by  the  oth  rib,  make  them  consist 
of  4  quarters.  The  remainder  of  the  animal 
consists  of  o^a/— namely,  of  fat,  entrails, 
bead,  and  skin.  In  purchasing  fat  live- 
stock, the  butcher  is  supposed  to  pay  the 


market  value  of  the  carcass,  bone  and 
meat,  to  the  farmer,  reserving  the  offal  to 
himself  for  his  profit  and  risk. 

6115.  A  figure  of  the  Scotch  and  Eng- 
lish modes  of  cutting  up  a  carcass  of  beef 
will  at  once  show  you  their  difference  ;  and 
on  being  informed  where  the  valuable 
pieces  lie,  you  will  be  enabled  to  judge 
whether  the  oxen  you  are  breeding  or 
feeding  possess  the  properties  that  will 
enable  you  to  demand  the  highest  price 
for  them.  The  Scotch  mode  of  cutting  up 
a  carcass  of  beef  is  represented  in  fig.  558, 

Fig.  558. 


THE  SCOTCH  MODB  OF  CrTTING  UP  A  CARCASS  OP 
BEEP. 

and  the  different  pieces  of  meat  receive 
these  names : — 

In  the  bind  qaartcr.  In  the  fore  qau-ter. 

a,  Tlie  sirloin,  or  back  sey.      h.  The  spare  rib,  or  fore  aey. 

b,  . .  hook-l.one.  /,    . .  runner,  l  ,         ^       ^ 

c,  . .  buttock,       \  ^■^  ^        m,  . .  runner,  /  ''"^''  "^^ 

d,  . .  largeroiiiMl,  )  ">  . .  nineholes. 

e,  . .  tliick  flank.  o,   . .  brisket. 

/,  . .  tliin  flank.  p,  . .  shoulder-lyar. 

fl,  . .  sni-ill  round.  q,  . .  nap  or  sliin. 

h,  .    hough.  r,  . .  neck, 

t,  . .  tail.  /,  • .  sticking  piece. 

a  the  sirloin  is  the  principal  roasting  piece, 
making  a  very  handsome  dish,  and  is  a 
universal  favourite.  It  consists  of  two 
portions,  the  Scotch  and  English  sides; 
the  former  is  the  one  above  the  lumbar 
bones,  and  is  somewhat  hard  in  ill-fed 
oxen;  the  latter  consists  of  the  muscles 
under  those  bones,  and  are  generally 
covered  with  fine  fat,  which  are  exceedingly 
tender ;  the  better  the  beast  is  fed,  the 
larger  is  the  under  muscle,  better  covered 
with  fat,  and  more  tender  to  eat:  h  the 
hook-bone,  and  c  the  buttock,  are  cut  up 
for  steaks,  beef-steak  pie,  or  minced  col- 
lops — and  both  these,along  with  the  sirloin, 
fetch  the  higliest  price:  d  is  the  large 
round,  and  e  the  small  round,  both  well 
known  as  excellent  pieces  for  salting  and 
boiling,   and  are  eaten   cold   with  great 
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relish :  A,  the  hough,  is  peculiarly  suited  for 
boiling  down  for  soup,  having  a  large  pro- 
portion of  gelatine.  Brown  soup  is  the 
principal  dish  made  of  the  hough,  but  its 
decoction  forms  an  excellent  stock  for 
various  dishes,  and  will  keep  in  a  state  of 
jelly  for  a  considerable  time.  The  syno- 
vial fat,  skimmed  off  in  boiling  this  piece, 
and  poured  upon  oatmeal,  seasoned  with 
pepper  and  salt,  constitutes  the  fainousya^ 
hrose  for  which  Scotland  has  long  been 
celebrated ;  and  it  was  of  this  piece  that 
the  old  favourite  soup  of  Scotland,  named 
skink,  was  made :  e  the  tliick  and  f  the 
thin  flank,  both  excellent  pieces  for  salt- 
ing and  boiling  :  i  is  the  tail,  and,  insig- 
nificant as  it  may  seem,  it  makes  soup  of 
the  finest  flavour  ;  but  hotel-keepers  have 
a  trick  of  seasoning  brown  soup,  or  rather 
beef-tea,  with  a  few  joints  of  the  tail,  and 
serving  it  up  for  genuine  ox-tail  soup. 
These  pieces  of  the  hind  quarter  are  valu- 
able for  roasting  and  boiling,  not  containing 
a  single  coarse  piece. 

6116.  In  the  forecpiarter  is^,  the  spare 
rib  or  fore  sey,  the  six  ribs  of  the  back  end 
of  which  make  aii  excellent  roast,  and 
■when  taken  from  the  side  opposite  to  the 
lyiiiff  one,  being  free  of  the  bones  of  the 
spine,  makes  a  large  one;  and  it  also 
makes  excellent  steaks  and  beef-steak 
pie:  /  and  m  the  two  runners,  with  n  the 
nine-holes,  make  good  salting  and  boiling 
pieces ;  and  of  these  the  nine-Iioles  is  much 
the  best,  as  it  consists  of  layers  of  fat  and 
lean  without  any  bone,  whereas  tiie  fore- 
jnuts  of  the  runners  have  a  piece  of  the 
shoulder-blade  in  them,  and  every  piece 
connected  with  that  bone  is  more  or  less 
coarse-grained  :  o  the  brisket  between  the 
fore-legs  eats  very  well  boiled  fresh  in 
broth,  and  may  also  be  corned :  p  the 
shoulder-lyar  is  a  coarse  piece,  and  fit  only 
for  boiling  fresh  to  make  into  liroth  or 
beef-tea  :  q  the  nap  or  shin  is  analogous 
to  the  hough  of  the  hind-leg,  but  nut  so 
rich  and  fine,  there  being  much  less  gela- 
tine in  it :  r  the  neck  makes  good  broth  ; 
and  thesticking-piece*  isagreat  favourite 
with  some  epicures,  on  account  of  the 
pieces  of  rich  fat  in  it,  which  msji-res  an 
excellent  stew.  These  consist  chiefly  of 
boiling-pieces,  the  roasting-piece  being 
confined  to  the  six  ribs  of  the  spare-rib  k. 


6117.  In  some  of  the  largest  towns  in 
Scotland,  a  difference  of  Id.  per  lb.  is 
made  between  the  roasting  and  boiling 
pieces;  but  in  most  towns,  and  the  country 
villages,  all  the  pieces  realise  the  same 
prices,  and  even  the  houghs  and  shins 
fetch  3d.  per  lb. 

6118.  In  the  English  mode,  the  pieces 
are  cut  up  somewhat  difl'erently,  especially 
in  the  fore-quarter.     Fig.   55b  shows  this 

Fig.  559. 


THE  ENGLISH  .MODE  OF  CUTTING  UP  A  CARCASS 
OF  BEEF. 

mode,    and    it   consists  of   the   following 

pieces  : — 


In  the  hind-quarte  . 

In  the  fore-quarter. 

«■ 

Tlie  loin. 

*, 

The  lore-rib. 

b. 

. .  rump. 

/, 

.  .  middle  rib. 

c. 

. .  aiuh-bone. 

m 

. .   chuL'k  rib. 

d, 

. .  buttock. 

11, 

..   ckid,  and  sticking,  and 

c. 

. .   liock. 

neck. 

/, 

. .  tliiik  flank. 

0, 

. .  brisket. 

P< 

. .   tliin  flank. 

p. 

. .  leg-of-mutton  piece. 

. .  shin. 
..   tail. 

</. 

. .  shin. 

a  the  loin  is  the  priuciiiiil  roasting-piece; 
/>,  the  rump,  is  the  favtjurite  steak-piece; 
c,  the  aitch-bone,  the  favourite  stew ;  d 
the  buttock,/  the  thick  flank,  and  g  the 
thin  flank,  are  all  excellent  boiling-pieces 
when  corned  ;  e  the  hock,  and  h  the  shin, 
make  soup,  and  aflord  stock  for  various 
purposes  in  the  culinary  art ;  and  i  is  the 
tail  for  ox-tail  soup — a  favourite  English 
luncheon.  In  the  curious  case  of  assessing 
damages  against  the  Bank  of  England  for 
removing  the  famous  Cock  eating-house 
in  Threadneedle  Street,  it  was  produced  in 
evidence,  that,  in  the  3  years  1837-8-9, 
there  had  been  13,359  ox-tails  used  for 
soup  ;  and  as  36  tails  make  10  gallons  of 
soup,  there  had  been  served  up  59,360 
basins,  at  lid.  the  basin,  making  the  large 
amount  of  £2720,  13s.  4d.  for  this  article 
alone. ■•'■  These  pieces  are  valuable  of  their 
respective  kinds. 


John  Bull,  16ih  January  1841. 
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6119.  In  tlie  fore-quarter,  k  the  fore- 
rib,  /  middle  rib,  and  m  chuck-rib,  are  all 
roasling-pieces,  not  alike  good  ;  but  in 
removing  the  part  of  the  shoulder-blade 
in  the  middle  rib,  the  spare  ribs  beluw 
make  a  good  broil  or  roast  :  n  the  neck 
makes  soup,  being  used  fresh  ;  the  back 
end  of  the  brisket  o  is  boiled,  corned,  or 
stewed ;  /»,  the  leg-of-mutton  piece,  is 
coarse,  but  is  as  fre<{uently  stewed  as 
boiled  ;  q  the  shin  is  put  to  the  same  uses 
as  the  shin  and  the  hock  of  the  hind- 
quarter. 

6120.  On  comparing  the  two  modes  of 
cutting  up,  the  English  affords  more  roast- 
ing-pieces  than  the  Scotch,  a  large  pro- 
portion of  the  fore-quarter  being  used  in 
that  way.  The  plan,  too,  of  cutting  the 
line  between  b  and  ^,  the  rump  and  aitch- 
bone in  the  hind-quarter,  diagonally,  lays 
open  the  steak-pieces  to  better  advantage 
than  does  the  Scotch  buttock  c,  fig.  558. 

6121.  Extending  the  comparison  from 
one  part  of  the  carcass  to  the  other,  in 
both  methods,  it  will  be  seen  that  the  most 
valuable  pieces  (the  roasting)  occui)y  its 
upper,  and  the  less  valuable  (tiie  boiling) 
its  lower  part.  Every  ox,  therefore,  that 
lays  on  beef  more  upon  the  upper  parts  of 
its  body,  is  more  valuable  than  one  that 
lavs  the  same  quantity  of  flesh  on  its 
lower  parts. 

6122.  The  relative  values  of  the  pieces 
differ  much  more  in  Londcm  than  in  Scot- 
land. The  rump,  hiin,  and  fore-ribs  fetch 
the  highest  price;  then  come  the  thick 
flank,  buttock,  and  middle-rib ;  then  the 
aitch-bone,  thin  flank,  chuck-rib,  Ijrisket, 
and  leg-of-mutton  piece;  then  the  clod, 
sticking,  and  neck  ;  and,  last  of  all,  the 
legs  and  shins.  In  actual  pecuiiiary  value, 
the  last  may  bear  a  j>r()portion  of  only 
one-fourth  to  the  highest  priced. 

6123.  Of  the  qualities  of  beef  obtaine<l 
from  different  breeds  of  cattle,  I  believe 
the  best  meat  is  obtained  from  the  West 
Highland  breed  for  fineness  of  grain,  and 
cutting  up  into  convenient  )>ieces  for  family 
use.  After  it  has  been  fed  in  Norfolk  for 
twelve  months,  it  cannot  be  excelled  even 
in  London.  The  Galloways  an<l  Angus, 
when  fattened  on  the  English  pastures,  are 
also  great  favourites  in  the  London  mar- 


ket. The  Short-horns  afford  excellent 
steaks,  being  thick  of  flesh,  and  the  slice 
deep,  large,  and  juicy,  and  their  corned 
flanks  and  nineholes  are  always  thick, 
juicy,  and  well  mixed.  The  Herefords 
are  somewhat  similar  to  the  Short-horns, 
and  perhaps  rather  finer  ;  and  the  Devons 
may  be  classed  amongst  the  Galloways 
and  Angus,  whilst  the  Welsh  cannot  be 
compared  to  the  West  Highland.  So  that, 
taking  the  breeds  of  Scotland  as  suppliers 
of  good  beef,  they  seem  to  be  more  valu- 
able for  the  table  than  those  of  England. 
Any  beef  that  I  have  seen  of  Irish  beasts 
is  inferior,  but  the  cattle  derived  from 
Britain,  fed  on  the  pastures  of  Ireland, 
afford  excellent  meat.  Shetland  beef  is 
the  finest  grained  of  all,  but  the  pieces  are 
very  small. 

6124.  Sheep. — Sheep  are  also  made  to 
fast  before  being  slaughtered,  and  the 
period  is  seld(mi  less  than  24  hours,  unless 
under  extraordinary  circumstances.  Sheep 
are  easily  slaughtered,  and  the  operation  is 
not  attended  with  the  same  apparentcruelty 
as  with  cattle.  In  the  first  24  hours  after 
fasting,  sheep  l<»se  8i  lbs.  out  of  1184  of 
their  weight.  They  are  placed  on  their 
side  on  a  stool,  called  a  killing  stool — the 
bathing-stool,  fig.  427,  answers  the  purpose 
very  well — to  be  slaughtered,  and,  reqiiir- 
ing  no  fastening  with  cords,  are  deprived 
of  life  by  a  thrust  of  a  straight  knife  through 
the  neck,  between  the  cervical  vertebrae 
and  the  windpipe,  severing  the  carotid 
artery  and  jugular  vein  of  both  sides,  from 
which  the  blood  flows  freely  out,  and  the 
animal  soon  dies.  The  skin,  as  far  as  it 
is  covered  with  wool,  is  taken  off,  leaving 
that  on  the  legs  and  head,  which  are  cover- 
ed with  hair,  the  legs  being  disjointed  by 
the  knee.  The  entrails  are  removed  by  an 
incision  along  the  belly,  after  the  carcass 
has  been  hung  up  on  a  hangrel  by  the 
tendons  of  the  houghs.  The  net  fat  is  care- 
fully separated  from  the  viscera,  and  rolled 
up  by  itself;  but  the  kidney  fat  is  not 
then  extracted.  The  intestines  are  placed 
on  the  inner  side  of  the  skin  until  divided 
into  the  pluck,  containing  the  heart,  lungs, 
and  li\'er ;  the  hap,  containing  the  stomach  ; 
and  the  puddings,  consisting  of  the  viscera 
or  guts.  Tiie  bag  and  guts  are  usually 
thrown  away — that  is,  buried  in  the  dung- 
hill— unless  when  the  bag  is  retainetl  and 
cleaned  for  a  haggis.     The  skin  is  hung 
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over  a  rope  or  pole  under  cover,  with  the 
ekin-side  uppermost,  to  dry  in  an  airy 
place. 

612.5.  Butchers  have  various  ways  of 
displayiug  a  carcass  of  mutton.  Some 
fold  back  the  flaps  of  the  flanks,  and  secure 
them  with  wooden  skewers,  and  fully  ex- 
pose the  interior  of  the  carcass  to  view  ; 
others  merely  distend  them  with  a  long 
stretcher  of  wood;  whilst  some,  folding 
them  back,  distend  them  with  the  stretcher 
placed  across  the  back.  Some  distend  the 
breast  with  a  stretcher;  others  pin  the  tail 
down  to  the  rump  with  a  skewer;  whilst 
many  cut  a  cross  with  the  knife  upon  the 
skin  of  the  shoulder,  which,  contracting, 
shows  the  fat  underneath ;  and,  to  make 
the  whiteness  of  the  fat  appear  more  con- 
spicuous, the  skin  is  first  reddened  with  a 
lock  of  wool  dipped  in  blood.  Figures  are 
even  carved  on  the  neck  and  other  parts  of 
the  carcass.  All  these  expedients  are  use- 
less in  themselves,  and  injurious  to  the 
meat,  inasmuch  as  they  distort  the  shape 
of  the  pieces  when  cut  out,  and  should 
therefore  be  abandoned,  and  the  carcass 
allowed  to  hang  intact  after  the  entrails 
have  been  removed — with  the  exception, 
perhaps,  of  distending  the  flaps  of  the 
flank  a  little  with  a  short  stretcher,  to 
allow  the  air  to  dry  the  inside  of  the  car- 
cass. The  membranous  covering  of  the 
outside  of  the  carcass  has  (liff"erent  colours, 
that  of  the  shoulder  and  flanks  being  red, 
and  white  along  the  back.  The  redness  is 
brighter  coloured  in  Black-faced  sheep 
than  in  any  other  breed  I  have  observed, 
and  gives  the  meat  a  tempting  appearance. 

6126.  The  carcass  should  hang  24  hours 
in  a  clean,  cool,  airy,  dry  apartment,  before 
it  is  cut  down  —  cool,  for  if  warm  the 
meat  will  never  become  firm ;  and  rfry, 
for  if  damp  a  clamminess  will  cover  it, 
which  will  never  become  drN--,  nor  have  a 
fresh  clean  appearance.  The  carcass  is 
divided  in  two  by  being  sawn  right  down 
the  back-bone.  The  kidney  fat  is  then 
taken  out,  being  only  attaclied  to  the  peri- 
toneum by  the  cellular  membrane,  and  the 
kidney  is  extracted  from  the  suet— the 
name  given  to  sheep  tallow  in  an  inde- 
pendent state.  The  fat  of  a  sheep  weighs 
about  one-sixth  of  the  weight  of  the  car- 
cass. When  the  sides  are  divided  by  the 
5th  rib,  they  constitute  the  four  quarters. 


6127.  In  almost  every  town  there  is  a 
diflferent  way  of  cutting  up  a  carcass  of 
mutton ;  and  it  being  here  impossible  to 
advert  to  them  all,  I  shall  select  those  of 
Edinburgh  and  London,  and  distinguish 
them  as  the  Scotch  and  English  modes. 
Although  the  English  mode  is  upon  the 
whole  preferable,  having  evidently  been 
adopted  to  suit  the  tastes  of  a  people  long 
acquainted  with  domestic  economy,  yet 
meat  is  cut  up  in  Scotland  in  a  cleanly 
and  workman-like  style  ;  but  it  cannot  be 
denied  that  the  beauty  and  cleanliness  of 
meat,  as  exhibited  in  London,  call  forth 
the  admiration  of  every  connoisseur.  The 
Scotch  mode  is  represented  in    fig.  560, 


Fig.  560, 


where,  in  the 
hind-quarter,  a 
is  the  jiffot  and 
b  the  loin,  and, 
in  the  fore- 
quarter,  c  the 
back-ribs,  and 
d  the  breast. 
The  jigot  is 
cut  with  a  part 
of  the  haunch 
or  rump,  and 
the  fore-quarter 
right  through 
the  shoulder 
into  two  pieces. 
The  jigot,  <7,  is 
the  handsomest 
and  most  valu- 
able part  of  the 
carcass,  and  on 
that  account 
fetches  the 

THE  SCOTCH  MODE  OF  CUTTING    highcSt        priCB. 

UP  A  CARCASS  OF  MUTTON,  jj  jg  either  a 
roasting  or  a  boiling  piece.  Of  Black- 
faced  mutton  it  makes  a  fine  roast,  and 
the  piece  of  fat  in  it  called  the  Pope's-e^e 
is  considered  a  delicious  inorccau  by 
epicures.  A  jigot  of  Leicester,  Clieviot, 
or  Southdown  mutton  makes  a  beauti- 
ful "boiled  leg  of  nmtton,"  which  is 
prized  the  fatter  it  is,  as  this  part  of 
the  carcass  is  never  overloaded  with  fat. 
The  loin  b  is  alumst  always  roasted,  and  is 
a  juicy  piece,  the  flap  of  the  flank  being 
skewered  up.  Many  consider  this  piece 
of  Leicester  mutton  roasted  too  rich,  and 
when  warm  it  is  probably  the  case ;  but  a 
cold  roast  loin  is  an  excellent  summer 
dish.    For  a  small  family,  the  Black-faced 
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mutton  is  preferable;  for  a  large,  tlie 
Soutlidnwn  and  Clieviot.  Tlie  back-ribs  c 
are  divided  in  two,  and  used  for  very 
different  purposes.  The  fore-part,  tiie  neck, 
is  boiieil,  and  makes  tiie  sweetest  barley- 
broth  of  any  part  of  the  mutton  ;  and  the 
meat,  wh  -n  well  btjiled,  eats  tenderlv.  The 
back-ril)S  make  an  excellent  roast,  there 
not  being  a  sweeier  or  more  varied  one  in 
the  carcass,  having  both  ril»s  and  shoulder. 
The  shoulder-blade  eats  best  cold,  and  the 
ribs  warm.  Tlie  ribs  also  make  excellent 
choi)S.  The  Leicester  and  Southdowns 
afford  the  best  mutton-chops.  The  breast 
d  is  mostly  a  roastini:  piece,  consisting  of 
rib  and  shouhler,  and  is  particularly  good 
when  cold.  When  the  piece  is  large,  as  of 
Southdown  or  Cheviot,  the  gristly  part  of 
the  ribs  may  be  divided  from  the  true  ribs, 
and  helped  separately.  The  breast  is  an 
excellent  piece  in  Black-faced  mutton,  and 
suitable  to  small  families,  the  shoulder 
being  eaten  c<dd,  while  the  ribs  and  brisket 
.•ire  sweet  and  juicy  when  warm.  This 
piece  also  boils  well ;  or,  when  corned  for 
S  days,  and  served  with  onion  sauce,  with 
ma.-;hed  turnip  in  it,  few  dishes  are  more 
savoury  at  the  farmer's  table. 

G128.  The  English  mode  of  cutting  up 
a  carcass  of 
mutton  is  re- 
presented in 
fig.oGl, where- 
in the  fore- 
quarter  a  is 
the  shoulder; 
b  I  the  neck  ; 
c  the  breast 
extending  be- 
neath the 
shoulder ;  and 
in  the  hind- 
quarter  d  is 
the  loin,  and 
e  the  leg.  The 
leg  is  cut  short 
like  a  ham, 
without  any 
of  the  haunch; 
and  the  shoul- 
der, compre- 
hending the 
scapular      re- 

TB»  BNGLISH  MODE  OP  CCTTING  gJOH,        is       TC- 

L-PACARCAfrsoF  MUTTON.      movcd  cutire. 


6129.  The  shoulder  a,  separated  before 
being  dressed,  makes  an  excellent  roast  for 
family  use,  and  may  be  eaten  warm  or 
cold,  or  corned  and  dressed  as  the  breast 
mentioned  above.  The  shoulder  is  best 
from  a  large  carcass  of  Southdown  or 
Cheviot,  or  Leicester,  the  Black-faced 
being  too  thin  for  the  purpf»se;  and  it  was 
pn»bably  because  English  mutton  is  usually 
large  that  the  practice  of  removing  it 
originated.  The  neck-piece  b  b  h  partly 
laid  bare  bv  the  removal  of  the  shoulder, 
the  fore-part  being  titted  for  boiling  and 
making  into  br<>th,  and  the  best  end  for 
roasting  or  broiling  into  chops.  On  this 
account  this  is  a  good  family  piece,  and  in 
such  request  among  the  tradesmen  of  Lon- 
don that  they  prefer  it  to  any  part  of  the 
hind-quarter.  Heavy  mutton,  such  as  the 
Leicester,  Southdown,  and  Cheviot,  supply 
the  most  thrifty  neck-piece.  The  breast  c 
is  much  the  same  sort  of  piece  as  in  the 
Scotch  method,  but  the  ribs  are  here  left 
exposed  at  the  part  from  which  the  shoul- 
der had  been  removed,  and  constitute  what 
are  called  tiie  spare  ribs,  which  may  be 
roasted,  or  broiled,  or  corned.  The  back 
end  of  the  breast  makes  a  gof)d  roast  for 
ordinary  use.  The  flap  of  the  loin  left 
attached  to  this  piece  may  be  used  in 
making  broth.  The  loin  </  is  a  favourite 
roast  in  a  family;  and  when  cut  double, 
forming  the  chine  or  saddle,  it  may  grace 
the  head  of  the  table  of  any  public  dinner. 
Any  of  the  kinds  of  mutton  is  large  enough 
for  a  saddle;  but  the  thicker  the  meat,  of 
course  the  larger  the  slice.  The  leg  e  is 
cut  short  and  roasted.  When  cut  long, 
taking  in  the  hook-bone,  it  is  similar  to  a 
haunch  of  venison,  and  roasted  accord- 
ingly. A  fat  Black-faced  wether,  such  as 
are  bred  and  fed  by  L<^)rd  Jfanmure,  at 
Panmure,  Forfarshire,  ^nelds  a  splendid 
haunch. 

61.30.  The  different  sorts  of  mutton  in 
common  use  differ  as  well  in  quality  as  in 
quantity.  The  flesh  of  the  Leicester  is 
large,  though  not  coarse-grained,  of  a 
lively  red  colour,  and  the  cellular  tissue 
between  the  fibres  contains  a  considerable 
quantity  of  fat.  When  cooked  it  is  tender 
and  juicy,  yielding  a  red  gravy,  and  hav- 
ing a  sweet  rich  taste  ;  but  the  fat  is  rather 
too  much  and  too  rich  for  some  people's 
ta.<tes,  and  may  be  put  aside;  while  it 
must  be  allowed  that  the  lean  of  fat  meat 
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is  much  better  in  flavour  and  quality  than 
lean  meat  witliout  fat.  Leicester  sheep 
generally  attain  to  heavy  weights,  hoggs 
reaching  18  lb.  or  20  lb.,  and  dinnionts  30 
lb.  per  quarter;  but  5  dinnionts  which  I 
remember  seeing,  belonging  to  the  hite  Mr 
Edward  Soutii,  Marldown,  Xorthumber- 
land,  weighed  55  lb.  a  quarter  overhead, 
when  killed  at  Newcastle  in  November,  a 
few  weeks  after  they  were  exhibited  at  the 
show  at  Coldstream  of  the  Border  L^nion 
Society.  These  were  the  sheep  I  referred 
to  which  the  four  shepherds  were  unable 
to  turn  in,  (3584.) 

6181.  Cheviot  mutton  is  smaller  in  the 
grain,  not  so  bright  of  colour,  with  less 
fat,  less  juice,  not  so  tender  and  sweet, 
but  the  flavour  is  higher  and  the  fat  not  so 
luscious.  The  weight  attained  by  a  hogg 
may  be  taken  at  14  lb.  or  15  lb.,  and  by 
a  wether  at  22  lb.  ;  but  Mr  Fairbairn 
mentions  having  fattened  5  wethers  in 
1818  which  averaged  30  lb.  a  quarter.* 
Much  of  the  prejudice  existing  in  London 
against  Scotch  mutton  arises  from  the 
hasty  manner  in  which  the  carcasses  are 
packed,  and  the  consequent  bruises  ob- 
served on  the  meat. 

6132.  Black-faced  mutton  is  still  smaller 
in  the  grain,  of  a  darker  colour,  with  still 
less  fat,  but  more  tender  than  the  Cheviot, 
and  having  the  highest  flavour  of  all.  The 
ordinary  weight  of  a  fat  wether  is  about 
18  lb.  or  20  lb.  a  quarter;  but  I  remember 
seeing  a  lot  of  5-year-old  Black-faced 
wethers,  at  a  Show  of  the  Highland  and 
Agricultural  Society  at  Perth,  belonging 
to  Lord  Panmure,  that  averaged  40  lb.  a 
quarter.  The  4-year-old  wethers  at  Pan- 
mure  commonly  weigh  30  lb.  per  quar- 
ter. 

6133.  The  mutton  of  Southdowns  is  of 
medium  fineness  in  grain,  colour  pleasant 
red,  fat  well  mixed  with  the  meat,  juicy, 
tenderer  than  the  Cheviot,  and  of  pleasant 
though  not  of  so  high  a  flavour  as  the 
Black-faced.  The  ordinary  weight  may 
be  from  16  lb.  to  22  lb.  a  quarter;  but  3 
wethers  exhibited  by  Mr  Grantham  at  the 
Show  of  the  Smitlifield  Club  in  1835, 
weighed,  on  the  average,  41^  lb.  a  quarter. t 
Southdown  mutton  is  fast  gaining  ground 

•  Fairbairn's  Lammermuir  Farmer,  p.  12.'?. 


in  Scotland,  the  joints  being  of  nice  size 
for  family  use,  and  well  shaped. 

6134.  Welsh  is  the  smallest  and  the 
very  highest  flavoured  of  all  mutton  raised 
in  Britain  ;  but  the  moment  the  sheep  are 
fed  in  the  low  country,  much  of  the  wild 
flavour,  which  is  its  chief  recommendation, 
is  lost. 

6135.  Tup-mutton  of  any  breed  is  always 
hard,  of  disagreeable  flavour,  and  in  autumn 
not  eatable.  The  mutton  of  old  ewes  is 
dry,  hard,  and  tasteless,  but  of  young  well 
enough  flavoured,  but  still  rather  dry. 
Hogg-mutton  is  sweet,  juicy,  and  tender, 
but  flavourless.  Wether-mutton  is  the 
meat  in  perfection,  according  to  its  kind. 

6136.  The  average  quantity  of  fat 
aflforded  by  each  sheep  of  every  class,  sold 
in  any  given  market  in  Scotland,  is  per- 
haps not  great.  In  Glasgow,  for  example, 
where  heavy  animals  of  all  sorts  are  gene- 
rally sold,  the  fat  aff"orded  by  all  the  sheep 
— consisting  chiefly,  I  j»resume,  of  Cheviot 
and  Black-faced  —  exclusive  of  lambs, 
amounting  to  37,520  head,  sold  in  1822, 
was  only,  on  the  average,  4  lb.  13  oz.  per 
head. J  From  8  lb.  to  12  lb.  is  the  ordi- 
nary quantity  obtained  i'rom  Leicester 
sheep  slaughtered  on  farms  of  got)d  land; 
and  in  Edinburgh,  I  find  that  7  lb.  is  con- 
sidered an  average  from  Black-faced  and 
Cheviot  sheep,  which  shows  that  the 
quality  of  mutton  sold  there  is  better  than 
that  in  Glasgow,  The  quantity,  I  have  no 
doubt,  is  on  the  increase. 

6137.  Piffs. — Pigs,  when  about  to  be 
killed,  should  be  made  to  fast  for  nearly 
a  day,  to  clear  their  bowels.  The  season 
best  adapted  to  the  purpose  is  in  the  cool 
months  of  the  year  ;  the  flesh  in  the  warm 
months  not  becoming  sufficiently  firm,  and 
is  then  liable  to  be  fly-blown  before  it  ia 
cured.  For  fresh  pork,  the  season  of 
killing  does  not  signify.  When  you  wish 
to  make  hams  for  your  own  use,  Christmas 
is  a  good  time  for  slaughtering  pigs  ;  and, 
in  doing  it,  great  care  should  be  taken  that 
tiie  animals  receive  no  injury  by  bruises 
before  being  killed,  as  the  flesh,  where 
bruised,  will  become  blood-burned,  marked 
with  bruises,  and  will  not  take  with  the 

+  Youatt  On  Sheep,  p.  236. 


Cleland's  Account  of  the  Highland  and  Agricultural  Sockty's  Show  at  Glasgow  in  1828,  p.  40. 
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salt.  Butchers  are  often  reckless  in 
elau;^literin^'  pigs  for  this  purpose ;  some 
stunning  them  with  blows  on  tiie  head 
before  using  the  knife,  which  shouhl  never 
be  allowed,  as  the  blows  render  the  head 
almost  useless  for  curing;  others,  plunging 
the  knife  into  the  breast,  and  allowing  the 
pigs  to  run  about  until  they  fall  down 
exhausted  by  loss  of  blood,  which  is  a 
barbarous  practice.  Butchers  are  apt  to 
adopt  practices  which  serve  their  own 
purposes,  when  killing  animals,  and  wiiich 
may  not  affect  the  ajipearance  of  meat  for 
the  short  time  they  have  it  in  tlieir  pos- 
session ;  but  such  hasty  and  thoughtless 
practices  will  not  do  with  animals  ihiit  are 
intended  to  be  cured  and  kejjt  for  a  con- 
siderable time,  for  the  use  of  a  family.  I 
knew  of  a  pig  that  was  to  be  slain  for  halii 
being  taken  by  the  hind-leg  by  the  butcher, 
who,  in  his  recklessness,  drove  its  nose 
against  a  wall,  and  the  pig  was  killed  on 
the  spot ;  and,  although  bled  immediately, 
the  flesh  never  became  firm,  or  assumed 
its  proper  colour.  When  the  time  for 
slaughtering  arrives,  the  animals  should 
be  taken  out  of  their  sties  gently  one  by 
one,  and  placed  on  their  back  upon 
a  considerable  quantit}'  of  straw,  and 
held  in  that  position  by  assistants,  while 
a  long  sharp-pointed  knife  is  introduced 
with  a  firm  hand  through  the  counter 
near  the  bottom  of  the  neck,  in  the  open- 
ing between  the  ribs  at  the  sternum 
into  the  heart,  care  being  taken  that  the 
point  of  the  knife  does  not  miss  the  open- 
ing, and  go  between  the  shoulder-blade 
and  the  ribs.  This  error  is  frequently 
committed  in  slaughtering  pigs;  it  is  called 
shouldering,  and  has  the  effect  of  collect- 
ing a  mass  of  blood  under  the  shoulder- 
blade,  where  it  coagulates,  and  prevents 
the  whole  shoulder  from  being  cured. 
Before  the  slaughtering  commences,  a  large 
quantity  of  boiling  water  should  be  pro- 
vided, with  which  to  scald  off  the  hair. 
This  is  effected  either  by  putting  the  car- 
cass into  a  large  tub  of  water,  or,  should 
there  not  be  a  tub  of  sufficient  size,  the  hot 
water  can  be  ])oured  on  the  carcass  on  the 
straw,  and  the  hair  scraped  clean  from 
every  part  of  the  body  with  a  knife.  The 
hoofs  are  taken  off  at  this  time.  Another 
plan  is  to  singe  the  bristles  off  by  fire  in  a 
state  of  flame ;  and  this  practice  is  much 
in  use  in  some  parts  of  England,  but  not 
at  all  in  Scotland.     I  see  no  advantat'e  in 


Fkr.    56-'. 


singeing  which  scalding  cannot  afford ;  it 
renders  the  skin  dirty  by  the  smoke 
necessarily  arising  from  the  flame  and 
combustion  of  the  bristles.  The  net  fat 
and  entrails  are  separated,  and  the  carcass 
is  dressed  in  the  most  simple  manner,  with 
only  a  single  stretcher  to  keep  apart  the 
flaps  of  the  belly.  The  entrails  are  washed, 
and  preserved  for  sausages  and  puddings. 

6138.  The  carcass  hangs  in  the  slaugh- 
ter-house until  next  day,  when  it  is  sawn 

up  the  back-bone  in- 
to two  sides.  If  it  is 
intended  for  pickled 
pork,  the  sides  are  cut 
np  in  Scotland  in  the 
same  way  as  the 
Scotch  mode  of  cut- 
ting up  mutton,  fig. 
.500,  and  is  repre- 
sented in  fig.  562, 
where  a  is  the  leg, 
and  b  the  loin,  in  the 
hind-quarter;  c  the 
rihs,  and  d  the  breast, 
in  the  fore-quarter. 
The  leg  II  makes  ex- 
cellent pickled  pork, 
and  the  loin  b  a  juicy 
fresh  roast.  The  back- 
ribs  of  c  make  a  fine 
roasting-piece,  and  al- 
so j>ork  chops,  a  most 
delicate  dish.  The 
fore-end  of  <:,  and  the 
whole  of  the  breast*^, 
are  fit  for  pickling. 
CUTTING  LP  A  CARCASS  The  head,  sbUt  in  two, 

OF  PORK.  .  ,  -111  , 

IS  also  pickled,  and 
considered  a  delicacy,  as  the  fat  upon  th« 
cheeks  is  gristly. 

6139.  The  English  mode  of  cutting  up 
pork  is  different  from  what  has  just  been 
describeil,  and,  upon  the  whole,  perhaps 
better  adapted  for  family  use.  Fijr.  563 
gives  a  representation  of  it,  where,  in  the 
fore-quarter,  a  is  the  spare-rib,  so  called 
because  the  flesh  and  fat  are  taken  ofl'  the 
ribs  for  salting;  and  the  ribs  are  then 
roasted,  and  in.nke  a  savoury  dish ;  6, 
the  hand  or  shoulder,  fit  for  picklint:;  c, 
the  belly  or  spring,  also  fie  for  pickling, 
or  for  rolling  up,  when  well  seasoned 
with  stuffing,  for  brawn.  In  the  hind- 
quarter  are  d  the   fore   and   e    the   hind 
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loin,  both  best  when  roasted,  the  fore 
one  d  also  making  excelleut  chops  ;  and 

Fig.  563.  /  's  ^'^^  leg,  which  is 

cut  short  for  pickling. 
The  neck  is  called  a 
crop  of  pork,  and, 
when  divided  into  its 
vertebrsB,  is  cut  for 
chops,  and  calledyris- 
kins.  Tlie  head,  when 
divided  in  two,  is 
again  divided  at  the 
jaw  into  an  upper 
part  called  the  face  or 
cheek,  and  the  lower 
part  named  the  chap. 
Sometimes  the  two 
chaps  are  not  sepa- 
rated. Pork  for  roast- 
ing is  best  when  about 
six  months  old  ;  and 
a  leg  of  pork  ought 
not  to  exceed  7  lb., 
nor  less  than  6  lb.,  in 
weight. 

6140.    Of  judging 

THE  ENGLISH  MODE  (IF    of    porlv,     "  thc     UlOat 

CUTTING  UP  A  CARCASS  of  piiTS  cut  or  spayed 
^^'''•^^-  when    young    is    the 

best.  That  of  a  boar,  though  young,  or  of 
one  of  full  growth,  the  Hesh  will  be 
hard,  tough,  reddish,  and  of  a  rank  smell; 
the  fat  skinny  and  hard  ;  the  skin  very 
thick  and  tough,  and,  being  pinched  up,  it 
will  immediately  fall  again.  If  it  be 
young,  in  pinching  the  lean  between  the 
fingers,  it  will  break ;  and,  if  you  nip  the 
skin  with  your  nails,  it  will  be  dented. 
But  if  the  fat  be  soft  and  pulpy,  like  lard, 
if  the  lean  be  tough,  and  the  fat  flabby 
and  spongy,  and  the  skin  be  so  hard  that 
you  cannot  nip  it  with  your  nails,  it  is 
old.  If  there  are  little  kernels  in  the  fat, 
like  hail-shot,  the  pork  is  measly  and  un- 
wholesome, and  butchers  are  punishable 
for  selling  it.  The  freshness  of  pork  may 
be  known  by  putting  the  finger  under  the 
bone,  and  smelling  it.  The  flesh  of  stale 
pork,  also,  is  sweaty  and  clammy  ;  that  of 
fresh  killed,  cool  and  smooth.  Pork  fed  at 
distilleries  is  not  good  for  curing, the  fat  be- 
ing spongy.  Dairy-fed  pork  is  the  best."  * 
A  good  way  of  ascertaining  the  quality  of 
a  carcass  of  pork,  is  to  insert  a  penknife 


through  the  skin  and  flesh  the  whole 
length  of  the  blade,  and  if  the  resistance 
to  it  be  firm  and  uniform,  the  flesh  is  good; 
and  if  irregular  and  loose  and  pulpy,  the 
pork  has  not  been  well  fed.  The  smell 
retained  by  the  knife  will  show  whether 
the  flesh  be  wholesome  or  tainted. 

6141.  Calves. — Calves  are  slaughtered 
by  inserting  a  sharp-pointed  knife  through 
the  neck,  severing  the  blood-vessels,  as  in 
the  case  of  sheep,  or  the  throat  is  simply 

cut  through  to  the  cervical  vertebrae.  The  mk 
skin  is  taken  oft'  to  the  knees,  which  are  ^ 
disjointed,  and  to  the  head,  which  is  taken 
off".  The  carcass  is  dressed  simply,  and 
kept  open  with  a  stretcher,  though  many 
butchers  in  Scotland  are  fond  of  showing 
their  skill,  as  they  imagine,  in  dressing  a 
calf,  by  leaving  the  lungs,  heart,  and  liver 
attached,  half-splitting  down  the*  back- 
bone, spreading  the  carcass  flat  with 
stretchers  across  the  back,  spreading  the 
net  fat  in  front  over  the  offal,  and  leaving 
the  skin  adhering  to  the  back  and  sides. 
The  enumeration  of  these  particulars  shows 
the  absurdity  of  dressing  up  a  carcass  in 
this  manner.  The  hair  is  scalded  off"  the 
head  with  hot  water,  and  dressed  into 
mock-turtle  soup,  or  a  dish,  calf's  head. 
The  feet  are  also  scalded  of  the  hair  with 
hot  water,  and  made  into  jelly.  The 
sweetbread  or  pancreas  makes  a  delicate 
dish  when  stewed.  It  is  very  seldom  that 
a  calf  is  slaughtered  on  a  farm. 

6142.  The  carcass,  after  hanging  24 
hours,  is  divided  into  either  of  two  modes, 
the  Scotch  and  the  English.  The  Scotch 
mode  of  cutting  up  gives  in  the  fore  quar- 
ter the  back-ribs,  which,  being  divided 
into  two  joints,  give  the  fore  part  for 
boiling,  and  the  hind  part  for  roasting ; 
the  breast,  which  is  also  divided  into  the 
fore  part,  which  is  made  into  soup,  and  the 
hind,  which  is  roasted  ;  and  the  shank, 
which  is  made  into  soup.  The  hind  quar- 
ter affords  the  knuckle,  which  is  made 
into  soup,  the  fillet,  which  is  roasted,  and 
the  loin,  which  is  also  roasted. 

6143.  The  English  mode  of  cutting  up 
gives,  in  the  fore  quarter,  the  shoulder, 
which  is  roasted,  the  neck,  which  is  made 
into  soup,  and  the  breast,  which  is  roasted. 


*  The  Experienced  Butcher,  T^.  155. 
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In  tUe  hiiul  quarter  arc  the  knuckle,  which 
is  made  into  soup,  the  fillet,  whicii  is  roasted, 
and  the  loin,  which  is  divided  into  the 
chump-end  and  the  loin,  which  are  both 
roasted.  The  English  mode  is  the  better 
of  the  two,  inasmuch  as  the  pieces  are 
each  more  equal  in  the  flesh,  and  hand- 
somer in  shape  for  the  table.  The  Eni.dish 
fillet  is  so  cut  as  to  avoid  the  bone  of  the 
rump,  which  is  thrown  into  the  chump-end 
of  the  loin. 

6144.  The  best  veal  in  Scotland  is 
reared  in  the  clay  farms  of  Sti  at  haven  in 
Lanarkshire,  (2293.)  The  cruel  mode  of 
strapping  on  the  live  calves  upon  the  tops 
of  the  carrier-carts,  on  their  long  journey 
from  Strathaven  to  Edinburgh,  it  is  hoped, 
is  now  discontinued,  in  consequence  of 
the  convenience  of  carriage  afforded  by 
railways.  The  best  veal,  in  the  spring, 
is  to  be  found  in  the  west  of  England, 
but  the  constant  supply  to  London  is  from 
the  counties  of  Surrey  and  Essex,  (2294.) 
But  the  veal  of  England  will  not  compare 
with  that  of  Pontoise,  a  village  within  6 
miles  of  Paris,  for  flavour,  succulence,  and 
whiteness,  (2295.) 

6145.  Lambs. — Lambs  are  slaughtered 
in  the  same  manner  as  sheep,  by  insert- 
ing the  knift;  through  the  throat.  The  skin 
is  taken  off"  to  the  knees,  which  are  dis- 
jointed, and  it  is  taken  off"  the  head.  Tiie 
carcass  is  too  often  made  a  display  of  in 
the  dressing,  in  the  manner  described  in 
the  calf.  The  head  and  pluck  go  together, 
and  make  two  nice  dishes — one,  lamb's 
head,  and  the  other  in  the  liver  and  lungs 
fried.  But  when  the  bag  is  retained 
and  cleaned,  it  is  made  the  receptacle  of 
one  of  the  finest  dishes  that  Scotland  can 
boast  of — a  lamb's  haggis. 

6146.  Lamb  is  cut  upintoquarters,  which 
are  larger  or  smaller  according  to  its  age. 
From  5  lb.  to  8  Ih.  is  the  usual  weight  of 
a  quarter  of  lamb,  and  when  it  exceeds  the 
latter  weight  the  meat  becomes  coarse. 
Lamb  is  a  frequent  dish  at  the  farmer's 
table,  and  it  is  in  tjlie  higliest  perfection 
when  the  ewe  is  fed  on  grass,  any  artificial 
food  diminishing  its  quality  very  rapidly. 
House  lamb  is  reared  in  England  all  the 
year  round.     In  flavour  it  will  not  com- 


pare with  the  grass-fed,  but  its  appearance, 
atseasonswhen  the  meat  cannotbeobtained 
direct  from  the  fields,  enhances  its  value, 
which,  in  its  turn,  induces  the  farmer  to 
rear  it.  The  most  thrifty  lamb  for  the 
farmer  is  from  a  cross  between  the  Black- 
faced  ewe  and  Leicester  tup. 

6147.  Beef. — The  proportion  of  tallow  to  beef 
geneially  obtained  from  cattle  sold  in  the  Glas- 
gow market, as  stated  by  the  late  Dr  Cleland,  is 
as  1  to  8,  14,566  head  being  sold  in  1822,  averag- 
ing exactly  44  stones,  of  14  lb.  to  the  stone,  of 
beef,  and  yielding  54  stones  of  tallow.  The 
experiments  recorded  in  (1325)  gave  the  pro- 
portion between  1  to  7,  and  1  to  8;  that  in 
(1332)  rather  more  than  1  to  7.  A  short-horn 
cow  which  slipped  lier  second  calf,  and  was  sold 
after  she  had  been  fed  for  six  months  after  hav- 
ing gone  dry,  1  sold  to  the  late  Mr  Robert  Small, 
flesher  in  Dundee,  and  the  tallow  obtained 
from  her  was  27  stones  to  72,  stones  of  beef,  or 
as  1  to  2J ;  while  the  very  large  ox  exhibited  by 
the  late  Lord  Kintore  at  the  Highland  and  Agri- 
cultural Society's  show  at  Aberdeen  in  1834,  only 
yielded  I65  stones  of  tallow  to  173  stones  4  lb.  of 
beef,  being  exactly  1  to  IO5.  The  offals  realise 
more  money,  in  proportion  to  their  quality,  than 
the  flesh,  (3623.) 

6148.  Sufficient  data,  perhaps,  do  not  exist  for 
determining  the  true  proportion  of  offals  of  all 
kinds  to  the  beef  of  any  given  fat  ox  ;  but  ap- 
proximations have  been  made  which  may  serve 
the  purpose  until  the  matter  is  investigated  by 
direci  experiment,  under  various  circumstances. 
The  dead  weiglit  bears  to  the  live  weight  a  ratio 
varying  between  .55  a.nd  .605  to  1,  (3624;)  and 
on  applying  one  or  other  of  these  multiples  to 
the  live  weight,  according  to  the  higher  and 
lower  condition  of  the  animal,  you  will  find  a 
pretty  correct  approximation.  The  weight  of 
the  tallow,  as  shown  above,  is  between  one- 
seventh  and  one-eighth  of  that  of  the  beef.  It  fol- 
lows that  the  tallow  is  from  .125  to  .143  of  the 
dead  weight,  and  .08  of  the  live  weight ;  the 
hide  is  .05  of  the  live  weight ;  and  the  other 
offals  are  from  .33  to  .25  of  the  live  weight. 
Thus,  then,  when  the  tallow  is  13  per  cent 
of  the  dead  weight,  it  is  b  per  cent  of  the  live 
weight. 

6149.  Beef  is  the  staple  animal  food  of  this 
country,  and  it  is  used  in  various  states,. — fresh, 
salted,  smoked,  roasted,  and  boiled.  When  in- 
tended to  be  eaten  fresh,  "  the  ribs  will  keep  the 
best,  and  with  care  will  kteep  5  or  6  days  in 
summer,  and  in  winter  10  days.  The  middle  of 
the  loin  is  the  next  best,  and  the  rump  the  next, 
Tlie  round  will  not  keep  long,  unless  salted. 
The  brifket  is  the  vvor.^t,  and  will  not  keep  longer 
than  6  days  in  summer,  and  a  week  in  winter."* 

6150.  In  cooking,  a  piece  of  beef,  consisting 
of  four  of  the  longest  ribs,  and  weighing  II  lb.  1 
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oz.,  was  subjected  to  roasting  by  Mr  Donovan, 
and  it  lost  during  the  process  2  lb.  6  oz.,  of  which 
10  oz.  were  fat,  and  1  lb.  12  oz.  water  dissipated 
by  evaporation.  On  dissection,  the  bone  weighed 
16  oz.,  so  that  the  weight  of  meat  fit  for  the 
table  was  only  7  lb.  11  oz.  out  of  11  lb.  1  oz.  It 
appears  that  when  the  butchers'  price  of  sirloins 
is  Sgd.  per  lb.,  the  meat  cost  when  roasted  Is. 
l|d.  per  lb.,  at  a  loss  of  19g  per  cent,* 

6151.  The  usual  mode  of  preserving  beef  is 
by  salting  ;  and  when  intended  to  keep  a  long 
time,  as  for  the  use  of  the  shipping,  it  is  always 
salted  with  brine;  but  for  family  use  it  should 
be  salted  dry  with  good  Liverpool  salt,  without 
saltpetre ;  as  brine  dispels  the  juice  of  the 
meat,  and  saltpetre  only  serves  to  make  the 
meat  dry,  and  give  it  a  disagreeably  unnatural 
red  colour. 

6152.  Salted  beef  cured  with  wood  smoke  is 
converted  into  ham,  and  is  highly  relished.  The 
cured  beef  of  Glasgow,  and  the  hung  beef  of 
Hamburg,  are  both  relished. 

6153.  Beef,  whether  fresh  or  salted,  is  now 
admitted  into  this  country  from  abroad  duty 
free.  Beef  salted,  or  fresh,  or  corned,  imported, 
amounted  in— 

1847.  1848.  1849. 

Cwt.  Cwt.  Cwt. 

Salted  not  corned,      .        112,386  114,.387        144,(i38 

Fresh,  or  slightly  salted,         5,0U  7,623            5,279 

Meat,  salted  or  fresh,  not  1     o  ni  a  iik 

Otherwise  described,       /    '*'^^*  *'"" 


120,511         126,446       149,9171 


6154.  The  tierce  of  salted  beef  for  the  navy 
contains  300  lbs.,  consisting  of  38  pieces  of  about 
3  lb.  each. 

6155.  Cattle  are  useful  to  man  in  various 
other  ways  than  affording  food  from  their  flesh, 
their  offals  of  tallow,  hides,  and  horns,  forming 
extensive  articles  of  commerce.  Of  the  hide,  the 
characteristics  of  a  good  one,  for  strong  purposes, 
is  strength  in  its  middle  or  butt,  as  it  is  called, 
and  light  on  the  edges  or  offaL  A  bad  hide  is 
the  opposite  of  this,  thick  in  the  edges  and  thin 
in  the  middle.  A  good  hide  has  a  firm  texture, 
a  bad  one  loose  and  soft.  A  hide  improves  as 
the  summer  advances,  and  it  continues  to  im- 
prove after  the  new  coat  of  hair  in  autumn,  until 
November  or  December,  when  the  coat  gets 
rough  from  the  coldness  of  the  season,  and  the 
hide  is  then  in  its  best  state.  It  is  surprising 
how  a  hide  improves  in  thickness  after  the  cold 
weather  has  set  in.  The  sort  of  food  does  not 
seem  to  affect  the  quality  of  the  hide  ;  but  the 
better  it  is,  and  the  better  cattle  have  been  fed, 
and  the  longer  they  have  been  well  fed,  even 
from  a  calf,  the  better  the  hide.  From  what  has 
been  said  of  the  effect  of  weather  upon  the  hid?, 
it  seems  a  natural  conclusion  that  a  hide  is  better 
from  an  ox  that  has  been  fed  in  the  open  air  than 
from  one  fed  in  a  byre.     Dirt  adhering  to  a  hide 


injures  it,  particularly  in  byrs-fed  animals  ;  and 
anything  that  punctures  a  hide,  such  as  icarbles, 
(3803,)  is  also  injurious.  The  best  hides  are  ob- 
tained from  the  West  Highland  breed  of  cattle. 
The  Short-horns  produce  the  thinnest  hides,  the 
Aberdeenshire  the  next,  and  then  the  Angus. 
Of  the  same  breed,  the  ox  affords  the  strongest 
hide  ;  but  as  hides  are  applied  to  various  uses, 
the  cow's  hide,  provided  it  be  large,  may  be  as 
valuable  as  an  ox's.  The  bull's  hide  is  the  least 
valuable. 

6156.  Hides   are    now   imported   free.      The 
quantities  that  were  imported  are  as  follows, 


Dry, 
Wet, 


1847.  1848.  1849. 

Cwt.  Cwt.               Cwt. 

172,296  132,395  143,490 

429,085  414,886  535,295 


601,.381        547,281        678,785$ 


6157.  Hides,  when  deprived  of  their  hair,  are 
converted  into  leather  by  infusion  of  the  astrin- 
gent property  of  bark.  The  old  plan  of  tanning 
used  to  occupy  a  long  time  ;  bat  such  was  the 
value  of  the  process,  that  the  old  tanners  used 
tu  pride  themselves  in  producing  a  substantial 
article.  Jlore  recent  discoveries  have  prompted 
tanners  to  hasten  the  process,  much  to  the  injury 
of  the  article  produced.  Strong  infusions  of 
baik  make  leather  brittle  ;  100  lb.  of  skin, 
quickly  tanned  in  a  strong  infusion,  produce  137 
lb.  of  leather;  while  a  weak  infusion  produces 
only  117^  lb.,  the  additional  19^  lb.  serving  only  to 
deteriorate  the  leather,  and  cause  it  to  contain 
much  less  textile  animal  solid.  Leather  thus 
highly  charged  with  tannin  is  so  spongy  as  to 
allow  moisture  to  pass  readily  through  its  pores, 
to  the  great  discomfort  and  danger  of  persons 
who  wear  shoes  made  of  it.  The  proper  mode 
of  tanning  lasts  a  year,  or  a  year  and  a  half,  ac- 
cording to  the  quality  of  the  leather  wanted,  and 
the  nature  of  the  hides.  A  perfect  leather  is 
recognised  by  its  section,  which  should  have  a 
glistening  marbled  appearance,  without  any 
v.'hite  streaks  in  the  iniddle.§  Leather  is  applied 
to  many  important  purposes,  being  made  into 
harness  for  agricultural  and  other  uses.  It  is 
used  to  line  the  powder  magazines  of  ships  of 
war;  to  make  carding  machines  for  cotton  and 
other  mills  ;  belts  to  drive  machinery  ;  to  make 
soles  of  shoes;  and,  when  japanned,  to  cover  car- 
riages. Calves'  leather  is  used  in  bookbinding. 
The  hair  taken  off  hides  in  tanning  is  employed 
to  mix  with  plaster,  and  is  surreptitiously  put 
into  hair  mattresses. 

6158.  Tanned  hides  are  admitted  free  of 
duty.     The  quantity  imported  was  as  follows, 


Tanned,  tawed,  cured,  1  J  43Q  950    1,248,647    1,809,7558 
or  dressed,  J  >       >       ■ 

Leather  manufactured  in  any  way  pays  a  duty, 
on  importation,  of  L.IO  per  L.lOO  value. 


*  Donovan's  Domestic  Economy,  vol.  ii.  274.     t  Parliamentary  Return,  Feb.  12,  1850.       J  Ibid. 
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6169.  "The  principal  substances  of  which 
glue  is  made,"  says  Dr  Ure, "  are  the  paring  of  ox 
and  other  thick  hides,  which  form  tlie  strongest 
article  ;  the  refuse  of  the  leather-dresser  :  both 
afford  from  45  to  55  per  cent  of  glue.  The 
tendons,  and  many  other  offals  of  slaughter- 
houses also  afford  materials,  though  of  an  in- 
ferior quality,  for  the  purpose.  The  refuse  of 
tanneries — such  as  the  ears  of  oxen,  calves, 
sheep,  &c. — are  better  articles  ;  but  parings  of 
parchment,  old  gloves,  and  in  fact  animal  skins 
in  any  form,  uncombined  with  tanning,  may  be 
made  into  glue."*  Glue,  and  the  clippings  of 
which  it  is  made,  are  now  imported  free. 

6160.  Ojfff?/ott  is  of  great  importance  in  the 
arts.  Caudles  and  soap  are  made  of  it,  and  it 
enters  largely  into  the  dressing  of  leather  and 
the  use  of  machinery.  It  consists  of  76  parts  of 
stearin  and  24  parts  of  elein.  The  duty  on 
importation  is  now  reduced  to  Is.  6d.  percentfrora 
foreign  countries  and  Id.  per  cent  from  the  British 
colonies.  The  quantity  imported  was  as  follows 
in. 


Tallow, 


1,099,275        1,498,359        l,468,719t 


6161.  The  horns  of  oxen  and  sheep  are  used 
for  many  purposes.  "  Tlie  horn  consists  of  two 
parts  :  an  outward  horny  case,  and  an  inward 
conical-shaped  substance, somewhat  intermediate 
between  indurated  hair  and  bone,"  called  the 
flint  of  the  horn.  "  These  two  parts  are 
separated  by  means  of  a  blow  on  a  block  of  wood. 
The  horny  exterior  is  then  cut  into  three  por- 
tions by  means  of  a  frame  saw.  The  lowest  of 
these,  next  tlie  root  of  the  horn,  after  undergoing 
several  processes  by  which  it  is  rendered  fiat,  is 
made  into  combs.  The  middle  of  the  horn,  after 
being  flattened  by  heat  and  its  transparency 
improved  by  oil,  is  split  into  thin  layers,  and 
forms  a  substitute  for  glass  in  lanterns  of  the 
commonest  kind.  The  tip  of  the  horn  is  used 
by  the  makers  of  knife-handles  and  of  the  tops 
of  whips,  and  for  other  similar  purposes.  The 
interior,  or  core  of  the  horn,  is  boiled  down  in 
water.  A  large  quantity  of  fat  rises  to  the  sur- 
face ;  this  is  put  aside,  and  sold  to  the  makers 
of  yellow  soap.  The  liquid  itself  is  used  as  a 
kind  of  glue,  and  is  purchased  by  the  cloth-dresser 
for  stiffeninj;.  The  bony  substance  which 
remains  behind  is  then  sent  to  the  mill,  and, 
being  ground  down,  is  sold  to  the  farmers  for 
manure.  Besides  these  various  purposes  to 
which  the  different  parts  of  the  horn  are  applied, 
the  clippings  which  arise  in  comb-making  are 
sold  to  the  farmers  at  about  Is.  per  bushel. 
The  shavings  which  form  the  refuse  of  the 
lantern-makers  are  also  sold  as  manure."^  A 
few  of  them  are  cut  into  various  figures,  and 
painted  and  used  as  toys,  which  cast  up  when 
placed  iu  the  paint  of  a  warm  h;ind.  Horn,  as 
is  well  known,  is  easily  rendered  .-oft  and  pliant 
in  warm  water  ;  and  by  this,  and  the  property 
of  adhe-ion  like  glue,  large  plates  of  horn  can  be 
made  by  cementing  together  the  edges  of  small 

*  Ure's  Dictionary  of  the  Arts  — art.  Glue 


pieces  rendered  fiat  by  a  peculiar  process,  as  a 
substitute  for  glass.  For  this  purpose,  the  horns 
of  goats  and  sheep  are  preferred,  being  whiter 
and  more  transparent  than  those  of  any  other 
animal.  Imitation  of  tortoise-shell  can  be  given 
to  horn  by  the  use  of  various  metallic  solutions. 
Horn,  also,  when  softened,  can  be  imprinted 
with  any  pattern  by  means  of  dies.  Horn  is 
now  admitted  duty  free. 

6162.  Mutton. — Of  the  relative  weights  of 
offal  and  meat  afforded  by  sheep,  instances  are 
recorded,  and  of  a  fat  Southdown  wether  they 
were  these,  the  live  weight  being  1 3  stone,  10  lb. — 


Fore  quarter, 

Ditto, 

Hind  quarter, 

Ditto, 


Blood  and  entrails, 
Caul  and  loose  fat, 
Head  and  pluck, 
Pelt, 


29 

0 

28  12 

,33 

8 

32 

0 

128 

4 

lb. 

ot. 

13 

0 

21 

4 

8 

12 

15  12 

53  12 


6163.  The   comparative  weights  of  different 
breeds    of   the    same    class    and    age    are    as 

follows  : — 


Breed. 

Age. 
Hontha. 

quarter. 
Lb. 

Wool. 
Lb. 

Long  wools, 
Leicesters, 
!?outlidown3,    . 

16 
16 
16 

52 
46 

36 

14 
11 

8 

Long-wools, 
Leicesters, 
Southdowns,     . 

40 
40 
40 

72 
56 
46 

15 
11 
8 

6164.  There  is  little  doubt  that,  iu  the  Lei- 
cester breed,  the  meat  bears  a  higher  proportion 
to  the  offal  than  in  any  otiier.  In  the  case  of  a 
Southdown  in  (5939.)  the  meat  is  about  |  and  the 
offal  5  of  the  whole  weight,  or,  more  nenrly,  the 
meat  is  as  1231  :  182,  and  the  offal  as  58f  :  182. 
And  in  the  same  breed  it  lias  been  said  tliat  the 
proportion  of  bone  is  as  low  as  1  oz.  to  1  lb. 
flesh  ;  but  I  much  doubt  this,  because  Mr  Dono- 
van found  in  a  leg  of  mutton,  vvliich  is  the  most 
fleshy  part  of  the  carcass  in  proportion  to  the 
bone  in  it,  weighing  9$  lb.,lH  oz.  of  bone;  another 
of  9  lb.  6  oz.,  1 5  oz.  of  bone  ;  and  a  leg  of  small 
Scotch  mutton  of  only  6  lb.  weight,  afforded  lOJ 
oz.  of  bone. 

6165.  A  rule  is  mentioned  by  Mr  Ellman  of 
Glynde,  in  Sus.^^ex,  by  which  the  age  of  mutton 
may  be  ascertained  by  certain  niaiks  on  the 
carcass,  and  it  i.-j  ati  infallible  one.  He  says, 
"Observe  the  cvlour  of  the  breuat-idne  when  a 
sheep  is  dressed — that  is,  where  tlie  Ireast-bone 
is  separated-  which,  in  a  lamb,  or  before  it  is  1 
year  old,  will  be  «iuite  red  ;  from  1  to  2  years 

+  Parliamentary  lieturn,  February  12,  1860. 
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old,  the  upper  and  lower  bone  will  be  changing 
to  white,  and  a  small  circle  of  white  will  appear 
ronnd  the  edges  of  the  other  bones,  and  the 
middle  part  of  the  breast-bone  will  yet  continue 
red  ;  at  3  years  old,  a  very  small  streak  of  red 
will  be  seen  in  the  middle  of  the  4  middle  bones, 
and  the  others  will  be  white  ;  and  at  4  years, 
all  the  breast-bone  will  be  of  a  white  or  gristly 
colour."* 

6166.  The  average  loss  on  hoiling  legs  of 
mutton  is  10  per  cent  ;  so  that,  if  the  butchers' 
price  were  6d.  per  lb.,  the  boiled  mutton  would 
cost  G^d.  The  average  loss  of  maftivg  legs  of 
mutton  is  27-,'^o  P^r  cent  ;  so  that,  at  the 
butcher's  price  of  6d.  per  lb.,  the  roasted  mut- 
ton would  cost  7^d.  per  lb.  These  results 
differ  considerably  from  those  obtained  by 
Professor  Wallace,  who,  in  the  case  of  boiling 
100  lb.  of  mutton,  detected  a  loss  of  21^  per 
csnt,  instead  of  10  percent;  and  in  that  aVroast- 
tii^  100  lb.  the  loss  was  31^  instead  of  28  per 
cent.  These  discrepancies  might  perhaps  be 
eisily  explained,  were  we  acquainted  with  every 
particular  connected  with  both  sets  of  experi- 
ments, such  as  the  state  of  the  fatness  of  the 
meat  before  being  cooked,  for  fat  meat  will  lose 
more  weight  than  lean  in  the  dressing.  Of 
his  experiments,  Mr  Donovan  says,  "  I  used 
meat  of  sufficient,  but  not  unprofitable  fatness, 
such  as  is  preferred  by  families  ;  the  meat  was 
in  all  cases  a  little  rare  at  its  centre,  and  the 
results  were  determined  with  the  utmost  care."t 

6167.  Good  ham  may  be  made  of  any  part  of 
a  carcass  of  mutton,  though  the  leg  is  preferred, 
and  for  this  purpose  it  is  cut  in  the  English 
fashion,  fig.  561.  Wether  mutton  is  used  for 
hams,  because  it  is  fat  ;  but  tup  mutton  makes 
the  largest  and  highest  flavoured  ham,  provided 
it  be  cured  in  spring,  when  it  is  only  in  season. 

6168.  Where  Leicester  sheep  are  bred,  and 
the  farmer  kills  his  own  mutton,  suet  will 
accumulate  beyond  what  can  be  used  for  domestic 
purposes.  As  long  as  it  is  fresh  it  should  be 
rynded  or  rendered^  because  the  fibrous  and 
fleshy  matter  mixed  with  it  soon  promotes  putre- 
faction. To  do  this  it  should  be  cut  in  small 
pieces,  removing  only  fleshy  matter.  It  is  then 
put  in  an  earthen  jar,  which  is  placed  within  a 
pot  containing  warm  water,  at  the  side  of  the  fire 
to  simmer,  and  not  to  boil.  As  every  portion  put 
in  is  melted,  another  succeeds,  until  the  whole 
is  melted  ;  and  the  melted  mass  should  be  very 
frequently  stirred.  Suet  melts  at  from  98"  to 
104°  Fahr.  After  being  fused  a  considerable 
time,  the  membranous  matter  comes  to  the  top, 
and  is  taken  off ;  and  when  obtained  in  quantity 
and  squeezed,  it  constitutes  the  cracklings 
which  are  sometimes  used  for  feeding  dogs. 
The  purified  suet  may  then  be  poured  through  a 
cullender,  into  a  dish  containing  a  little  cold 
water,  upon  which  it  consolidates  into  a  cake  ; 
and  the  cakes  are  either  sold  to  the  candle- 
makers,  or  caudles  taken  in  exchange. 

*  British  Husbandry,  vol.  ii.  p.  486. 
J  Raspail's  Organic  Chemistry,  p.  238. 


6169.  Mutton  suet  consists  of  about  77  parts 
of  stearin  and  23  of  elein — the  former  being 
solid,  the  latter  fluid.  The  specific  gravity  of 
suet  is  0.936.  When  a  piece  of  solid  suet  is 
broken,  innumerable  minute  granules  separate 
from  the  mass  ;  and  these,  when  examined  by 
the  microscope,  exhibit  definite  forms,  being 
polyhedral,  bounded  within  the  limits  of  a  sphere, 
or  oblong,  of  very  firm  consistence,  and  when 
measured,  give  dimensions  varying  in  length  from 
40-0  to  5^0)  and  in  breadth  from  j^u  to  5^5  part 
of  an  inch.+  The  constituent  parts  of  suet,  ac- 
cording to  Chevreul,  are  carbon,  78.996,  hydro- 
gen, 1 1.700,  and  oxygen,  9.304.§ 

6170.  Mutton  suet  is  used  in  the  manufacture 
of  common  candles,  with  a  proportion  of  ox  tallow. 
Minced  suet,  subjected  to  the  action  of  high- 
pressure  steam  in  a  digester  at  250°  or  260* 
Fahr.,  becomes  so  hard  as  to  be  sonorous  when 
struck,  whiter,  and  capable,  when  made  into 
candles,  of  giving  very  superior  light.  Stearic 
candles,  the  invention  of  the  celebrated  Guy- 
Lussac,  are  manufactured  solely  from  mutton- 
suet. 

6171.  But  the  products  of  sheep  are  not  merely 
useful  to  man,  they  also  afford  hira  luxuries. 
The  skin  of  sheep  is  made  into  leather,  and,  when 
so  manufactured  with  the  fleece  on,  makes  com- 
fortable mats  for  the  doors  of  our  rooms,  and  rugs 
for  our  carriages.  For  this  purpose  the  best 
skins  are  selected,  and  such  as  are  covered  with 
the  longest  and  most  beautiful  fleece.  Tanned 
sheep-skin  is  used  in  coarse  bookbinding.  White 
sheep-skin,  which  is  not  tanned,  but  so  manufac- 
tured by  a  peculiar  process,  is  used  as  aprons  by 
many  classes  of  artisans,  and  in  agriculture,  as 
gloves  in  harvest ;  and  when  cut  into  strips,  as 
twine  for  sewing  together  the  leathern  coverings 
and  stuffings  of  horse-collars.  Morocco  leather 
is  made  of  sheep-skins  as  well  as  of  goats',  and 
the  bright  red  colour  given  to  it  is  by  cochineal. 
Russia  leather  is  also  made  of  sheep-skins,  the 
peculiar  odour  of  which  repels  insects  from  its 
vicinity,  and  resists  the  mould  arising  from 
damp,,  the  odour  being  imparted  to  it  in  curry- 
ing, by  the  enipyreumatic  oil  of  the  bark  of  the 
birch  tree.  Besides  soft  leather,  sheep-skins  are 
made  into  a  fine,  flexible,  thin  substance,  known 
by  tlie  name  of  parchment  ;  and  though  the 
skins  of  all  animals  might  be  converted  into 
writing  materials,  only  those  of  the  sheep  and 
she-goat  are  used  for  parchment.  The  finer 
quality  of  the  substance  called  vellum  is  made  of 
the  skins  of  kids  and  dead-born  lambs,  and  for 
its  manufacture  the  town  of  Strasburg  has  long 
been  celebrated. 

6172.  It  would  appear  that  there  are  circum- 
stances which  naturally  limit  the  power  of  re- 
action and  absorption  in  the  skin  of  the  sheep. 
It  is  surrounded  by  a  peculiar  secretion,  adhe- 
sive and  impenetrable  to  moisture — the  yolk — ■ 
destined  chiefly  to  preserve  the  wool  in  a  soft, 
pliable,  and  healthy  state.    On  this  account  there 

+  Donovan's  Domestic  Economy,  vol.  ii.  289. 
§  Liebig's  Animal  Chemistry,  p.  300. 


-» 


704 


REALISATION. 


can  be  little  perspiration  going  forward  from  the 
skin,  and  hence  few  diseases  are  referable  to 
change  in  that  reaction.  Also  there  is  little 
radiation  of  animal  heat,  both  on  account  of  the 
interposition  of  tlie  yolk,  and  of  the  non-conduct- 
ing power  of  the  wool.  The  caloric  disengaged 
from  a  sheep  is  only  one-seventh  of  that  from 
man.  though  its  weight  is  one-third  of  that 
of  his,  consequently  only  half  the  animal 
heat  radiates  from  a  sheep,  from  a  given  sur- 
face, that  does  from  man.  This  it  is  which 
enables  the  ewe  and  the  lamb  to  endure  the 
colds  of  spring  without  detriment  ;  and  also, 
when  sheep  are  crowded  together  in  an  open 
fold,  no  unnatural  or  dangerous  state  of  heat  is 
thereby  produced. 

6173.  In  the  manufacture  of  some  sorts  of 
cords  from  the  intestines  of  sheep,  the  outer  peri- 
toneal coat  is  taken  off  and  manufactured  into 
a  thread  to  sew  intestines,  and  make  the  cords 
of  rackets  and  battledores.  Future  washings 
cleanse  the  guts,  which  are  then  twisted  into 
different-sized  cords  for  various  purposes.  Some 
of  the  best  known  of  those  purposes  are  whip- 
cords, hatters'  cords  for  bowstrings,  clockmakers' 
cord,  bands  for  sheaves,  and  fiddle  and  harp 
strings.  Of  this  last  class  of  cords — the  source 
of  one  of  our  highest  pleasures — it  has  long  been 
subject  of  regret  that  musical  strings  manufac- 
tured in  England  should  be  so  inferior  in  good- 
ness and  strength  to  those  of  Italy  ;  and  the 
reason  assigned  is,  that  the  sheep  of  Italy  are 
both  smaller  and  leaner  than  those  of  this  coun- 
try. The  difficulty  lies,  it  seems,  in  making  the 
treble  strings  from  the  fine  peritoneal  coat,  their 
chief  fault  being  weakness,  wlsence  the  smaller 
ones  are  hardly  able  to  bear  the  stretch  required 
for  the  higher  notes  in  concert- pitch  ;  maintain- 
ing, at  the  same  time,  in  their  form  and  con- 
struction that  tenuity  i.r  .-mallness  of  diameter 
which  is  required  to  produce  a  brilliant  and  clear 
tone.*  However  insignificant  this  subject  may 
appear  in  the  estimation  of  some,  it  is  worth 
attending  to  by  those  interested  in  enhancing  the 
profits  of  our  native  products,  especially  when 
it  is  considered  that  harp-strings  sell  as  high  as 
from  6d.  to  2s.  apiece. 

6174.  Pork. — Much  less  difference  exists  be- 
tween the  live  and  dead  weight  of  pigs  than  any 
other  species  of  stock,  because  no  skin  is  taken 
off,  and  the  head  is  always  left  with  the  carcass, 
and  only  the  fat  and  entrails  removed.  The 
diff>^rence  of  live  and  dead  weights  are  given 
below,  on  a  few  out  of  a  large  number  of  pigs 
slaughtered  by  Mr  M.  Sandford,  St  Martin's 
Farm   in    1849,   in    single    and    combined   car- 


Lire  weights. 
ewX.       lb. 

I)«ad 
cwt. 

weighta. 
lb. 

Lire  weigbU. 
cwt.       lb. 

Dead  weifbti 
cwt.         lb. 

1         99 
1         91 
1         99 

I 
1 
1 

39 
3.3 

2        38-1 

2        .30  \ 
2       3 ; ) 

5         23 

6175.  Mr  Donovan  found  a  hand  of  salt  pork, 
weighing  4  lb.  5  oz.,  to  lose  in  boiling  1 1  oz.    The 


bone  weighed  9  oz. ;  the  meat  was  3  lb.  1  oz. 
If  the  first  cost  of  the  meat  was  74  per  lb.,  the 
meat  alone,  when  duly  boiled,  cost  lOjd.,  and 
with  the  bone  9d.  per  lb.  The  loss  in  boiling  salt 
pork  is  consequently  13^  per  cent. 

6175.  PicMed  pork  derives  its  name  from  the 
mode  in  which  pork  is  cured  in  a  strong  brine  or 
pickle  of  salt  and  water.  Immense  quantities  of 
pork  are  pickled,  for  home  and  foreign  consump- 
tion. The  navy  tierce  of  pork  consists  of  80  pieces 
of  4  lb.  each. 

6177.  Pork  ham  being  a  standing  dish  at  the 
farmer's  table,  a  number  of  fat  pigs  are  slaugh- 
tered and  cured  into  ham  every  year,  according 
to  the  size  of  the  farmer's  household,  (2866.) 

6178.  A  common  practice  is  to  cut  out  tli«» 
hams  and  cure  them  by  themselves,  and  then  to 
take  out  the  ribs,  which  are  roasted  as  spare- 
ribs,  and  the  flesh  and  fat  cured  as  a  gammo'A 
or  /j'/cA,— an  old  English  favourite.  Ancient 
custom  makes  many  reconciled  to  this  practict, 
and  in  the  case  of  people  preparing  bacon  for 
sale,  it  may  be  profitably  followed;  but  for  famil/ 
use,  when  the  customs  of  markets  are  not  studied, 
hams  are  better  kept  in  whole  sides  until  used, 
and,  when  used,  cut  out  in  pieces  of  the  sizes  re- 
quired. The  flitches  will  certainly  keep  safer 
with  the  ribs  attached  to  them  than  when  left 
bare.  Flitches  are  apt  to  become  reasty,  yellow- 
coloured,  and  rank-flavoured,  when  shut  up  in 
boxes,  or  kept  in  damp  places,  wanting  circula- 
tion of  the  air.  They  should  be  hung  np  like 
hams  in  a  cool  dry  apartment,  where  the  air  ia 
amply  circulated. 

6179-  Pork /(a»i«  are  often  smoked.  The  pro- 
cess of  smoking,  however,  is  troublesome  to  the 
farmer,  who  has  not  premises  suitable  for  con- 
ducting it.  The  same  end  will  be  served  by 
steeping  the  bacon  a  few  hours  in  wood-vinegar 
— the  pyroligneous  acid. 

6180.  From  exf.eriment,  it  was  ascertained  by 
Mr  Donovan,  that,  if  the  first  cost  of  ham  be 
lO^d.  per  lb.,  the  meat,  duly  boiled, skinned,  and 
browned,  will  cost  Is.  Igd.  per  lb.  ;  the  loss 
thereby  being  consequently  12j  per  cent.t 

6181.  Hog's  lard  is  rendered  in  exactly  the 
same  manner  as  mutton  suet  (6168  ;)  but  as 
lard  is  liable  to  become  rancid,  yellow-coloured, 
and  acquire  a  strong  smell  when  exposed  to  the 
air,  it  is  usually  tied  up  in  bladders.  For  this 
purpose  it  is  allowed  to  cool  a  while,  after  it  is 
melted,  and  the  bladder,  a  pig's  or  calf's,  being 
made  ready  by  being  thoroughly  cleaned  and 
turned  outside  in,  is  filled  with  the  lard  by  a 
funuel,  and  tied  up.  Lard  "melts  completely  at 
09°  Fahr.,  and  then  has  the  appearance  of  a 
transparent  and  nearly  colourless  fixed  oil.  A 
thermometer  placed  in  it  sinks  gradually  to  80°. 
The  lard  then  begins  to  congeal,  and  the  thermo- 
meter remains  at  80°  all  the  time  of  congealing, 
which  occupies  several  minutes.     It  is  clear  from 


Ure's  Dictionary  of  the  Arts—a.Tts.  Fat — Ltather — Parchment — Catjvt. 
+  Donovan's  Jjomeftic  Econouti/,  vol.  ii.  p.  279  and  287. 
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this,  that  80*  is  the  melting  point  of  liog's  lard. 
Its  specific  gravity  at  102°  is  0.90-28  ;  at  60°,  it 

is  0.9302 It  consists  of  elein  62 

parts,  and  of  stearin  38  parts.  .  .  .  When 
subjected  to  pressure  between  folds  of  blotting 
paper,  the  elein  is  absorbed,  while  the  stearin 
remains."  *  For  domestic  purposes,  good  hog's 
lard  is  better  than  bad  butter  for  frying  fish  ; 
but  quite  unfit  for  pastry,  and  is  improperly  used 
in  that  way  on  the  score  of  economy, 

6182.  Hog's  skin  is  usually  thick,  and,  when 
tanned,  its  great  toughness  renders  it  valuable 
for  the  seats  of  riding  saddles,  and  for  powder 
flasks. 

6183.  Hog's  bristles  are  formed  into  brushes 
for  painters  and  artists,  and  into  brooms  for 
domestic  use.  The  finest  and  longest  bristles 
are  imported  from  Finland,  where  the  pigs  are 
always  lean,  their  loins  being  tucked  up  like  those 
of  the  greyhound. 

6184.  The  pork  imported  into  this  country  was 
as  follows,  in — 

1847.  1848.  1849. 

Cwt.  Cwt.  Cwt. 

Pork  salted,  .        .        235,798        254,070        347,352 

„    fresh,    ...  101  61  924 


235,899        254,131        348,276 


6185.  The  hams  imported  were,  in — 


Hams, 


17,203 


7,717 


12,282  t 


6186.  Pork  is  admitted  free  ;  and  hams  pay  a 
duty  of  7s.  per  cent  from  foreign  countries,  and 
2s.  per  cent  from  the  British  possessions. 

6187.  Fat  is  very  generally  distributed  in  the 
animal  frame.  It  is  abundant  under  the  skin, 
in  the  cellular  membrane,  round  the  kidneys, 
in  the  folds  of  the  omentum,  at  the  base  of  the 
heart,  in  the  mediastinum,  the  mesenteric  web, 
as  well  as  upon  the  surface  of  the  intestines, 
and  among  many  of  the  muscles.  It  varies  in 
consistence,  colour,  and  smell,  according  to 
the  animal  from  which  it  is  obtained.  Thus, 
it  is  generally  fluid  in  the  cetaceous  tribes, 
soft  and  rank-flavoured  in  the  carnivorous,  solid 
and  nearly  scentless  in  the  ruminants  ;  usually 
white  and  copious  in  well-fed  young  animals, 
yellowish  and  more  scanty  in  the  old.  Its  con- 
sistence varies  also  according  to  the  organ  of  its 
production,  being  firmer  under  the  skin  and  in 
the  neighbourhood  of  the  kidneys  than  among  the 
movable  viscera.  Fat  forms  j'g  of  the  weight  of 
a  healthy  animal  ;  but  as  taken  out  by  the  but- 
cher it  is  not  pure,  for,  being  of  a  vesicular 
structure,  it  is  always  enclosed  in  membranes, 
mixed  with  blood,  blood  vessels,  lymphatics,  &c. 

6188.  In  close  warm  weather  meat  often  be- 
comes tainted.  Any  plan  that  can  save  this  loss 
in  domestic  economy  is  entitled  to  a  trial.     Dr 


Stenhouse  of  Glasgow  recommends  this  one : — 
"  I  placed  a  small  plate  containing  a  little  creosote 
immediately  under  each  piece  of  meat  as  it  hung 
suspended  in  the  larder,  and  covered  both  over 
with  a  cloth.  The  creosote  soon  gave  ofi"  vapours 
which  formed  an  antiseptic  atmosphere  around 
the  meat,  and  kept  it  quite  fresh  three  or  four 
days  longer  than  it  would  otherwise  have  been. 
If  the  plate  is  gently  heated  before  the  creosote 
is  put  into  it,  the  vapours  rise  more  quickly,  and 
if  the  additional  precaution  is  also  taken  of  sus- 
pending the  meat  in  a  wooden  box  or  earthen 
jar  which  can  be  closed  with  a  lid,  the  beneficial 
effect  is  still  more  discernible.  I  have  tried  this 
process  during  the  greater  part  of  a  summer 
with  invariable  success,  and  a  butcher,  who  also 
tried  it  on  a  larger  scale  in  his  stall,  was  equally 
convinced  of  its  efficacy.  The  meat,  when  cooked, 
has  not  the  slightest  smell  or  taste  of  creosote. 
There  is  also  another  advantage  attending  the 
use  of  creosote.  Its  smell  is  so  disagreeable  to 
flies  that  it  effectually  frees  a  larder  from  the 
presence  of  these  noxious  insects.  The  same 
quantity  of  creosote  may  be  used  for  several 
weeks,  but  on  being  long  exposed  to  the  air  it 
loses  most  of  its  smell,  and  is  partly  changed 
into  a  species  of  resin." 

6189.  On  considering  the  facility  with  which 
the  use  of  chloroform  induces  insensibility  in 
the  huTujn  frame,  it  has  occurred  to  me  that  it 
might  be  usefully  applied  in  rendering  animals 
insensible  before  slaughterini;  them;  and  the  only 
doubt  that  arose  in  my  mind  regarding  its  use  in 
this  way  was  of  its  imparting  any  flavour  to  the 
flesh,  or  of  accelerating  its  decay,  or  of  being  too 
expensive  for  ordinary  use.  On  inquiring  of  Pro- 
fessor Sim[)son  of  Edinburgh,  the  discoverer  of 
this  extraordinary  substance,  he  informs  me  that 
it  imparts  no  flavour  to  the  flesh,  eillier  <-f  sheep, 
pigs,  or  fowls;  and  so  far  from  accelerating  its 
decay,  it  rather  preserves  it  a  considerable  time. 
The  expense  is  not  great :  an  ordinary  ox  may 
be  rendered  insensible  for  2s.,  and  a  sheep  and  a 
pig  for  Is.  each.  It  may  be  administered  by 
means  of  a  cloth  applied  to  the  nostrils  and 
mouth.  Although  chloroform  would  thus  be  too 
expensive  for  the  general  slaughtering  of  ani- 
mals, it  might  be  used  by  farmers  to  place 
beyond  the  feeling  of  pain  all  the  animals  they 
require  to  slaughter,  and,  by  thus  rendering 
them  entirely  passive,  the  operation  of  slaughter- 
ing could  be  performed  without  the  risk  of  injuring 
the  flesh  by  bruises  of  the  slightest  description. 

6190.  The  flesh  of  the  domesticated  animals 
becomes  poisonous  under  certain  states.  "  There 
is  no  doubt,"  observes  Dr  Taylor,  "  that  partial 
decay  may  render  unwholesome  and  injurious 
the  flesh  of  the  most  healthy  animals  ;  and  it  is 
by  no  means  improbable  that,  among  the  poor  of 
large  cities,  the  secret  sale  of  decomposed  and 
unwholesome  meat  is  a  very  frequent  cause  of 
disease  and  death."  :J: 

6191.  The  flesh  or  muscle  of  animals  consists 


*  Thomson's  Animal  Chemistry,  p. 
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chiefly  of  two  component  parts,  the  fibrin  and 
the  albumen.  When  the  fibrin  predominates, 
which  it  docs  when  the  flesh  is  very  lean,  and 
has  not  been  fattened  at  all,  the  meat  is  tough 
and  hard.  When  the  albumen  bears  a  consider- 
able proportion  of  the  flesh  between  the  tlireads 
of  fibrin,  which  it  always  does  when  the  animal 
is  in  fair  condition  and  has  been  fattened,  the 
flesh  is  tender  and  juicy. 

6192.  Recent  experiments  of  Liebig  have 
brought  to  light  some  very  curious  differences 
existing  between  the  contents  of  flesh  and  of  the 
blood,  although  the  latter  may  be  said  to  traverse 
every  portion  of  the  former.  I  shall  best  give 
you  an  idea  of  those  facts,  in  the  words  of  Pro- 
fessor Gregory,  who  first  intrpduoed  them  to  the 
notice  of  the  English  reader.  There  is  a  "great 
preponderance,"  he  observes,  "  of  phosphate  of 
potash  and  chloride  of  potassir.m  in  the  juice  of 
flesh,  while  in  the  blood  andl\mph  which  circu- 
late through  the  muscles,  it  is  phosphate  of  soda 
and  chloride  of  sodium  which  prevail.  The 
juice  of  flesh  is  always  strongly  acid,  while  the 
blood  and  lymph  are  decidedly  alkaline.  There 
is  an  abundant  supply  of  lactic  acid  in  the  juice 
of  flesh,  while  it  cannot  be  detected  in  the  urine. 
But  perhaps  the  most  interesting  observation, 
next  to  the  discovery  of  kreatine  as  a  constant 
ingredient  of  flesh,  is  of  kreatinine,  a  powerful 
base  in  the  juice  of  the  flesh,  and  of  both  in 
nrine,  which  is  a  demonstration  complete,  as  it  ap- 
pears to  me,  of  the  true  function  of  the  phosphate 
of  Boda  in  the  blood.  This  function,  that  of 
absorbing  carbonic  acid  and  giving  it  out  in  the 
lungs,  is  here  shown  to  depend  entirely  on  the 
minute  chemical  character  of  the  salt  in  question; 
and  we  now  see  how  it  happens  that  phosphate 
of  soda  is  essential  to  the  blood,  and  cannot  be 
replaced  by  phosphate  of  potash  or  salt,  which, 
although  in  many  points  analogous,  differs  en- 
tirely from  phosphate  of  soda  in  its  tendency  to 
acquire  an  acid  instead  of  an  alkaline  reaction, 
and  in  its  relation  to  carbonic  acid.  The  same 
remark  applies  to  the  action  of  common  salt  in 
phosphate  of  soda,  which  satisfactorily  accounts 
for  the  presence  of  phosphate  of  soda  in  the  blood 
of  animals  whose  food  contain  only  phosphate  of 
potash,  but  which  either  find  common  salt  in 
their  food,  or  obtain  it  as  an  addition."  * 

6193.  Another  recent  discovery  of  Liebig's 
indicates  the  causes  of  the  motion  inthejnices 
of  the  animal  body,  which  he  partly  ascribes  to 
the  action  of  the  atmospheric  pressure.t 


ON  TFIE  POINTS  TO  BE  AIMED  AT  IN 
BREEDING  THE  MOST  PERFECT  FORMS 
IN  LIVE  STOCK. 


breeding  live  stock,  wliicli  is, to  produce  the 
most  perfect  animal  that  will  yield  the 
largest  profit.  It  is  easy  to  possess  a  flock 
or  a  herd  which  will  propagate  its  kind,  as  U 
evinced  in  the  actual  condition  of  many  of 
the  flocks  and  herds  abounding  in  the 
country.  It  is  easier  to  do  this  than  to 
cultivate  arable  land  for  the  purpose  of 
raising  grain,  for  this  requires  pretty  con- 
stant attention  at  the  seasons  of  seed-time 
and  harvest ;  whereas  a  flock  or  herd  of 
neglected  animals  will  keep  themselves  in 
life,  if  food  be  within  their  reach,  and  will 
even  propagate  their  kind  if  the  sexes  are 
not  kept  asunder. 

6195.  I  suspect  that  the  principles  by 
which  tlie  higliest  aim  alluded  to  is  to  be 
attained  is  not  thoroughly  understood  by 
breeders ;  for  I  imagine  that  our  best  stock 
has  been  brought  to  its  present  state  of 
perfection  by  the  exercise  of  individual 
taste  and  judgment — by  gratifying  tlie  eye 
and  satisfying  tiie  mind,  ratlier  tlian  by 
the  unerring  guidance  of  any  fixed  prin- 
ciple on  the  subject.  However  this  may 
be,  observation  of  the  operations  of  nature 
is  sufficient  to  acquaint  us  that  the  pleading 
symmetry  in  the  body  of  an  animal,  its 
aptitude  to  grow  and  fatten,  are  depen- 
dent on  fixed  laws  which  regulate  the 
animal  functions;  and  could  we  but  become 
acquainted  with  these,  we  might  pursue  the 
breeding  of  our  stock  with  the  uthiost  cer- 
tainty of  success, 

()lf)6.  From  what  I  have  stated,  yon 
will  not  expect  from  me  so  particular  an 
explanation  of  the  principles  of  breeding 
as  I  have  given  of  the  metiiods  of  conduct- 
ing the  operations  of  the  field.  Suffice  it 
to  give  you  a  few  of  the  ordinary  rules 
which  guide  the  breeder  in  the  treatment 
of  bis  stock,  with  a  view  to  attaining  the 
high  aims  referred  to ;  and  for  the  better 
understanding  of  which,  I  liave  selected 
groups  of  animals  as  examples,  in  whose 
points  you  slioujd  have  confidence,  because 
they  have  been  faitiifully  selected  and 
taken  from  life,  from  individuals  deemed 
excellent  by  competent  judges. 


G194.  We  have  now  arrived  at  the  most         6197.  The  great   aim   of  breeders   is, 

difficult  branch  of  farming,  and  the  highest     that    their    stock    shall  exhibit    beautiful 

aim  which  the  farmer  wishes  to  attain  in     symmetry— possess   robust  constitution — 

*  Liebig's  Chewutry  of  Food,  Preface,  p.  viii. 

+  Liebig  On  the  Motion  of  the  Juices  of  the  Animal  Body,  Preface,  p.  ix. 
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and  acquire  a  disposition  to  attain  early 
maturity,  without  wliicli  properties  good 
liealtli,  fine  quality  of  flesh,  and  suffici- 
ency of  fat,  cannot  be  insured.  Let  us  con- 
sider what  each  of  those  properties  means, 
and  then  attend  to  the  points  in  animals, 
which  always  accompany  those  properties. 

619S.  Syinmetry. — The  figure  desider- 
ated in  the  matured  and  fatted  animal  is 
the  geometric  solid  named  the  parallelopi- 
ped,  because  it  not  only  affords  a  figure 
that  may  be  proportionally  beautiful,  but 
it  contains  a  large  capacity  of  contents 
within  small  dimensions.  Of  course  it  is 
not  to  be  supposed  that  the  outline  of  any 
animal  frame  should  present  the  sharp 
edges  and  projecting  angles  of  a  geometric 
figure,  but  it  is  quite  possible  to  identifj' 
the  similarity  of  the  animal  body  to  the 
mathematical  solid.  In  the  attainment 
of  this  similarity,  it  is  fortunate  for  the 
breeder  of  stock  that  his  taste  and  interest 
coincide  ;  for,  if  his  eye  is  not  pleased 
with  the  form  of  the  animal  he  has  bred, 
certain  it  is  that  the  animal  will  not 
become  a  valuable  one  to  him. 

6199.  In  order  to  satisfy  one's  mind  on 
the  identity  of  shape  of  the  animal  frame 
and  the  geometric  solid  named,  we  have 
only  to  compare  the  figures  of  the  animals 
usually  reared  for  disposal  from  the  farm 
with  the  said  solid.  Fig.  29G  represents 
an  ox  fit  to  be  disposed  of  at  market  as  a 
matured  animal.  The  wooden  rectangular 
frame,  which  is  placed  against  its  side,  and 
which  is  similar  to  the  side  of  a  parallelo- 
piped  of  the  same  dimensions  as  the  ox, 
circumscribes  in  almost  every  point  the 
outline  of  the  animal ;  and  that  outline  is 
no  more  redundant  in  one  place,  and  defi- 
cient in  another,  than  might  be  expected 
on  comparing  the  form  of  a  living  creature 
with  a  mathematical  figure. 

6200.  But  a  parallelopiped  has  not 
sides  alone,  it  has  also  ends.  Let  us  see 
whether  the  figure  of  the  same  ox  also  an- 
swers to  these,  when  viewed  from  behind 
and  before.  Fig.  297  shows  the  application 
of  the  end  of  the  geometric  solid,  in  the  form 
of  a  rectangular  square,  against  the  hind 
part  of  the  ox  ;  and  a  single  glance  makes  it 
evident  that  tlie  same  remarks  apply  to  this 
view  of  the  figure  as  to  that  of  the  side. 
Still  further,  fig.    298  applies  the   same 


rectangular  square  to  the  fore  part  of  the 
same  ox ;  and  although  the  frame  is  not 
so  fully  filled  up  in  this  view  as  in  the  two 
former,  it  is  clear  that  the  general  contour 
of  the  animal  in  this  view  also  is  very 
similar  to  both  the  preceding.  The  width 
between  the  shoulders  of  an  ox  from  a  to  a 
is  always  a  little  less  than  between  the 
hooks  a  to  a  in  fig.  297 ;  although  the  ribs 
are  always  as  full  in  a  well-formed  animal. 

6201.  The  parallelopiped  has  an 
upper  surface  and  a  base,  as  well  as  sides 
and  ends.  Fig.  299  shows  the  rect- 
angular frame  of  tig.  296,  applied  to 
the  back  of  the  ox,  which  tills  it  as  fully  as 
might  be  expected — the  only  spaces  left 
vacant  being  at  the  angles. 

6202.  So  far,  then,  the  contour  of  the 
frame  of  a  matured  ox  tallies  very  nearly 
with  the  lines  of  a  regular  mathematical 
solid.  It  will  be  observed  that  the  form 
of  the  wooden  frame,  in  figs.  296  and  299, 
is  a  rectangle,  and  that  of  figs.  297  and 
298  is  a  square,  and  the  proportion  which 
they  bear  to  one  another  is  that  the 
rectangle  comprehends  two  of  the  squares  ; 
so  that  the  conclusions  we  should  draw  in 
reference  to  the  figure  of  the  ox  is,  that 
the  length  of  the  body  to  the  shoulder 
point  is  twice  its  breadth,  and  twice  its 
depth.  The  lines  which  fill  up  the  contour 
of  the  ox  are  explained  in  (3616)  to(3621.) 
The  height  of  the  shoulder  top  is  about 
one  inch  more  than  the  rump.  The  void 
space  below  the  belly  fills  up  §,  and  the 
body  I,  of  the  area  included  between  the 
line  of  back  and  the  ground. 

6203.  The  rectangular  wooden  frame 
applied  to  the  side,  before,  behind,  and 
upon  the  back  of  a  matured  fat  sheep,  will 
bring  out  very  similar  results  to  the  ox. 
Plate  IX.  contains  the  portraits  of  three 
wethers  which  were  brought  to  the  Edin- 
burgh market  for  sale,  of  the  Leicester, 
Cheviot,  and  Black-faced  breeds ;  and  it 
will  be  observed  that  one  and  all  of  them 
have  bodies  of  the  same  form  as  the  ox. 
The  clipped  tup,  fig.  330,  illustrates  clearly 
the  same  rule. 

6204.  The  draught  gelding,  figured  in 
Plate  XII.,  maintains  a  similar  form  to 
the  ox  in  the  body,  and  fully  corroborates 
the  remarks   I    have  made   above.     The 
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length  of  the  body  is  twice  its  depth. 
The  void  space  below  the  belly  to  the 
ground  is  equal  to  the  deptii  of  the  body. 
The  length  of  the  neck  to  the  withers  is 
equal  to  the  depth  of  the  body  from  the 
withers.  The  distance  from  the  elbow  to 
the  fetlock  joint  is  equal  to  that  of  the 
withers. 

6205.  The  same  test  applied  to  pigs 
may  be  seen  in  fig.  438,  where  ti)e  rect- 
angular frame  is  about  filled  up  except  at 
two  angles,  which  are  more  vacant  than 
with  the  ox,  the  sheep,  or  the  horse  ;  but 
the  lines  of  the  rump  of  a  pig  are  always 
more  abrupt  than  those  of  any  other  of  the 
domesticated  animals,  (5136) 

6206.  Robustness  of  constitution. — The 
indications  of  good  health  and  strength  of 
constitution  are — strong,  broad,  flat  bones 
in  the  legs,  with  the  sinews  thick  and 
round,  and  distinctly  developed,  the  whole 
being  closely  covered  with  skin.  This 
condition  of  the  legs  is  what  is  termed 
clean.  The  eye  is  full  and  clear.  The 
skin  of  the  nose,  in  the  case  of  cattle, 
sheep,  and  pigs,  is  bedewed  with  moisture. 
The  skin  is  covered  closely  with  long  fine 
hair.  The  surface  of  the  horn  on  the  feet 
and  head  oily  and  shining,  and  the  junc- 
tion of  the  hair  and  horn  growthy.  The 
hair  of  the  tail  of  the  ox  and  of  the  horse 
long,  shining,  with  a  tendency  to  curl. 
The  wool  of  sheep  wavy,  greasy,  inter- 
laced, and  of  fine  quality.  The  animal 
spirits  lively,  the  senses  acute,  and  the 
instinct  sagacious.  The  appetite  ready, 
digestion  good.  The  body  enduring  of 
fatigue,  and  little  susce[>tible  of  the 
changes  of  the  weather.  These  condi- 
tions are  maintained  by  kind  treatment, 
comfortable  lodging,  and  abundance  of 
food. 

6207.  A  delicate  constitution  is  indi- 
cated by  the  opposite  properties.  The 
skin  is  thin,  and  cf)vered  with  scanty 
hair  or  open  wool.  With  such  a  covering 
the  animal  is  afl^ected  by  the  least  change 
of  weather,  overcoriie  with  the  heat  of 
summer,  feels  uneasy  in  the  cold  of  winter, 
and  is  chilled  by  every  shower  that  falls. 
A  very  small  bone,  however  clean,  is 
always  accompanied  with  a  reduced  size 
of  carcass.  Thick  and  round  bone  gives 
a  clumsiness  to  the  limbs  and  head,  and  is 


invariably  accompanied  with  dulness  of 
spirit  and  \vant  of  action.  A  thin-skinned 
and  thick-boned  animal  is  ill  to  maintain 
in  condition.  A  fit  of  indigestion  fre- 
quently overtakes  thin-skinned  animals, 
and  their  condition  in  consequence  varies. 
Thick-boned  animals  never  seem  to  relish 
their  food,  are  indifferent  to  everything 
that  concerns  them,  and  are  dull  feeders. 
A  flat-ribbed  thin-bodied  animal  is  more 
delicate  than  a  round-ribbed  one. 

6208.  Disposition  to  attain  early  matu- 
rity.— The  most  prominent  indication  of  this 
disposition  is  a  loose,  thick,  mellow  skin,  as 
if  floating  upon  a  stratum  of  fat  below;  and 
such  a  skin  is  invariably  covered  with 
long,  soft,  mossy-feeling  hair,  bearing  a 
decided  colour.  A  firmness  of  texture 
over  the  whole  body  is  essential  to  a  dis- 
position to  fatten ;  no  fat  encumbers  the 
bones  of  the  legs  and  of  the  head.  All 
the  extremities,  the  limbs,  head,  and  tail 
are  small,  fine,  and  tapering  from  the 
body.  The  eye  is  prominently  set  in  the 
head,  and  with  a  placid  expression.  The 
forehead  is  broad.  The  ears  are  sensible 
to  every  new  sound.  The  muzzle  is 
sharp,  the  nostrils  distended,  the  jaws  dis- 
tinct and  clean.  The  muscles  are  broad  and 
flat.  The  blood-vessels  large  and  full. 
The  chest  is  broad,  and  the  tail  flat  at 
the  top,  and  broad  and  tapering  to  the 
tuft  of  hair.  The  line  of  the  back  is 
straight  and  level,  and  the  ribs  round. 
A  back  high  above  the  level  is  narrow, 
and  is  accompanied  with  flat  ribs  and 
long  narrow  face,  which  are  both  indica- 
tive of  a  want  of  disposition  to  fatten. 
When  the  back  is  below  the  level,  the  fat 
and  flesh  are  mostly  put  upon  the  under 
part  of  the  carcass,  and  the  tallow  increases 
in  the  interior.  The  flanks  and  cod  are 
then  thick  and  fat.  In  such  a  configuration 
the  fore  quarters  are  larger  than  the  hind. 
Such  an  animal  evinces  a  disposition  to 
fatten,  but  lays  on  coarse  pieces.  When 
the  curved  lines  abound  over  the  body 
and  play  into  one  another,  giving  a 
brilliancy  to  the  surface,  while  the  sweep- 
ing lines  of  the  contour,  with  the  tapering 
fineness  of  the  extremities,  the  pleasing 
countenance,  and  the  joyous  spirit,  a  sym- 
metry, state  of  health,  and  disposition  to 
improve  are  conjoined,  that  afford  the 
highest  satisfaction  and  profit  to  tho 
breeder. 
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DESCRIPTION     OP     THE     ANIMALS     WHOSE 
PORTRAITS  ARE  GIVEN  IN  THE  PLATES. 

6209.  Let  us  apply  these  points  to  the 
animals  whose  pf)rtraits  occupy  the  plates 
given  in  this  work — and  first  let  us  take 
the  examples  of  the  Short-horn  cattle ; 
and  of  these  we  shall  first  take  the  ox  as 
the  type  of  the  class,  being  the  most  com- 
mon state  we  find  the  feeding  cattle  on  a 
farm.  Fig.  564  is  a  representation  of  the 
Fig.  564. 

b  <• 


THE  SHORT-HORN  OX. 

portrait  of  the  ox  given  in  Plate  X.  This 
is  a  well-bred  Short-horn  ox,  bred  and  fed 
by  Mr  Wilson  of  Cumledge,  near  Dunse 
in  Berwickshire,  who  has  long  been  a  suc- 
cessful breeder  of  Short-horn  steers,  (1 1 53.) 
His  stock  comes  to  maturity,  and  is  fat- 
tened off  at  two  years  old,  when  many  out 
of  50  in  number  attain  the  weight  of  70 
stones.  This  particular  ox  was  only  1 
year  11  months  old  when  his  portrait  was 
taken  ;  and  he  was  afterwards  exhibited 
at  the  Highland  and  Agricultural  Society's 
show  at  Berwick-upon-Tweed,  in  October 
1841.  He  was  roan  in  colour,  with  a  good 
deal  of  white  on  the  head,  gullet,  breast, 
under  part  of  the  belly,  round  the  girth, 
and  upon  the  rump  and  buttock.  His 
head  was  remarkably  fine,  broad  above 
the  eyes,  having  a  pleasant  countenance, 
full  eyes, and  small  slouching  sharp-pointed 
brown  horns.  Besides  a  fine  head,  he  had 
a  straight  back,  round  rib,  deep  flank,  and 
full  neck-vein.  His  limbs  were  remark- 
ably clean.  He  was  in  high  health.  His 
principal  measurements  were,  from  the  head 
e  to  the  shoulder  top  a  27  inches,  from  the 
shoulder  «  to  a  line  across  the  hooks  b, 
32  inches,  from  the  hooks  b  to  the  tail- 
head  c,  21^  inches,  in  all  6  feet  9  inches; 
and   the   girth  of  the   body    behind  the 


shoulder  at  /  7  feet  3  inches.  His  mea- 
surement for  beef  was  4  feet  6  inches  in 
length,  by  7  feet  3  inches  in  girth,  fig. 
300,  equal  to  56  stones ;  so  I  should  say, 
from  the.se  proportions,  that  this  ox  was 
rather  too  short  for  a  perfectly  sym- 
metrical figure,  and  was  rather  heavier  in 
the  hind  than  in  the  fore  quarter. 

62J0.  In  Plate  XI.  is  the  portrait  of  a 
red  and  white  Short-horn  bull.  The  red 
was  remarkably  rich  in  colour,  and  the 
white  was  confined  to  the  girth  on  the 
near  side,  the  under  part  of  the  brisket, 
and  of  the  belly,  and  on  the  scrotum.  He 
was  bred  by  the  late  Mr  George  Brown  at 
Whitsome  Hill,  in  Berwickshire.  He  was 
got  by  a  red  and  white  bull  belonging  to 
Mr  Robertson  of  Ladykirk  in  that  county, 
named  Valentine*  At  that  period,  Mr 
Robertson's  stock  of  Short-horns  was  in 
its  glory.  The  dam  of  this  bull  was  got 
by  a  red  bull,  never  named,  bred  by  the 
late  Mr  Tiiomas  Smith  when  at  Grindon, 
in  Northumberland,  and  was  a  son  of  his 
old  roan  bull  Duke ;  and  at  that  period 
few  farmers  possessed  so  high  a  bred  stock 
as  Mr  Smith  ;  his  steers  being  then  unri- 
valled for  beauty  and  weiglit.  The  grand- 
dam  was  one  of  twin  quey-calves  produced 
by  a  quey,  purcha-ed  in  calf  by  Mr  Brown 
from  the  late  Mr  Mason  of  Chilton.  One 
of  the  twin-calves,  when  a  2-year  old 
quey,  Mr  Brown  sold  to  the  late  Duke  of 
Biiccleuch  for  50  guineas,  and  tlie  other 
he  retained  for  liimself.  I  purchased  this 
bull  when  one  year  old  from  Mr  Brown 
for  20  guineas,  and  kept  him  at  Balmadies, 
in  Forfarshire,  for  8  years,  during  which 
time  he  proved  himself  a  sure  and  excel- 
lent calf-getter,  and  evinced  a  gentleness 
of  disposition  to  every  person  who  ap- 
proaclied  him,  in  a  degree  remarkable  for 
a  bull.  He  had  many  good  points — small 
head,  full  lively  eye,  small,  fine,  white 
horn.  He  was  completely  filled  up  be- 
hind the  shoulder,  at/,  fig.  565,  a  point  in 
which  many  otherwise  fine  bulls  are  defi- 
cient. He  had  a  long  quarter  across  g^  a 
difficult  point  to  attain  in  a  bull,  carrying 
the  flesh  to  the  hocks  d;  a  very  thick 
flank  i;  theribs  very  round,  which,  with  the 
upfilling  behind  the  shoulder  at  /",  made 
the  line  straight  from  the  shoulder  point 
e  along  the  rib  at  /,  and  the  buttock  g  ih 


*  Coates'  Herd  Book,  vol.  i.  p.  141  (661)— Fa/«n<t»e. 
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the  hock  d.  His  fore-arm  was  very 
strong;  neck-vein  e  full  ;  and  the  brisket 
A  not  too  deep,  as  is  often  the  case  with 

Fig.  565. 


THE  SHORT-HORN  BULL. 


bulls.  The  crest  of  his  neck  a  was  fine, 
and  not  lumpy,  as  is  often  seen  on  bulls. 
His  hooks  and  back  were  remarkably 
straight  and  broad,  measuring  across  the 
hook-bones  at  5  36  inches ;  the  rump  be- 
tween h  and  c  was  full  and  round,  and  the 
tail-head  c  was  particularly  level  and  fine, 
showing  no  undue  development  of  iiuiscle 
on  either  side  of  the  tail,  as  is  often  the 
case  here — a  deformity  too  generally  ad- 
mired, and  in  so  far  shows  a  prevalence 
of  bad  taste.  His  neck  and  shoulders 
were  thickly  sprinkled  with  curled  locks 
of  h)ng  hair,  the  entire  body  being  covered 
with  fine  soft  hair.  The  face  was  singu- 
larly ornamented  with  curled  hair:  it  was 
shedded  from  a  line  down  the  front  of 
the  face,  seeming  as  if  it  had  been  combed 
towards  each  eye ;  and  the  hair  above  the 
eyes  seen)ed  also  combed  up  to  meet  the 
comlted  locks  from  the  face.  The  roots 
of  the  horns  were  hidden  with  long  locks 
of  combed  hair  reaching  to  the  forehead. 
His  hide  wiis  loose,  thick,  and  soft,  and 
the  touch  mellow.  He  had  a  most  robust 
constitution,  never  having  had  a  single 
hour's  illness  in  his  life  of  9  years.  Un- 
fortunately I  had  no  measurement  taken 
of  his  proportions,  which  I  con>idered  the 
most  perfect  of  any  bull  I  ever  saw.  He 
was  kept  generally  in  ordinary  condition, 
getting  in  winter  only  a  few  turnips  to 
serve  for  water,  and  jtrincipally  su]){)orted 
on  straw.  In  summer,  his  tendance  on 
the  cows  was  so  constant,  that  he  was 
very  seldom  seen  grazing,  although  he 
never  annoyed  them  even  when  in  season. 
It  was  often  amusing  to  observe  the  trouble 
he  gave  himself  in  lookinir  after  the  wel- 


fare of  any  of  his  own  kind  of  stock  that 
were  in  the  same  field  with  him.  At 
length  he  was  fed  on  turnips  from  Novem- 
ber to  April,  when  he  was  killed  fat,  and 
the  butcher,  Mr  Johnston  of  Arbroath,  in- 
formed me  he  weighed  139  stones,  sinking 
the  offals.  I  saw  his  flesh,  which  was 
really  fine — much  liker  ox  than  bull  beef. 

6211.  In  fig.    566,  I   give  an  outline 
Fig.  566. 


MR  hopper's  short-horn  BULL,  BELVILLB. 

portrait  of  a  Short-horn  bull  that  has 
obtained  a  most  remarkable  celebrity.  It  is 
that  oi  Belville^  a  short-horn  bull  bred  by 
John  Mason  Hopper,  Esq.,  of  New  ham 
Grange,  near  Stock ton-upon-Tees,  York- 
shire. This  remarkable  bull  carrieil  the 
first  prize  of  his  class  at  the  Show  of  the 
Agricultural  Society  of  England  at  Wake- 
field, at  that  of  the  Agricultural  Improve- 
ment Society  of  Ireland  at  Limerick,  and 
at  that  of  the  Highland  and  Agricultural 
Society  at  Inverness,  all  in  the  year  1846, 
when  five  years  old.  And  again,  as  a 
bull  of  any  age,  he  gained  a  sweejjstakes  of 
<£70  of  silver  j)late,  at  the  Show  of  the 
Highland  and  Agricultural  Society  at 
Glasgow  in  18.50,  against  twenty  compe- 
titors. He  has,  therefore,  proved  himself 
to  be  the  best  bull  of  his  day.  Bdville 
was  got  by  Newton,  his  dam  by  Gany- 
mede, by  Uptaker,  grand-dam  Garland  by 
Matchem.  His  head  is  remarkably  fine 
for  a  bull,  his  neck  small,  and  his  ex- 
tremities clean.  His  skin  and  handling 
are  perfect,  and  so  is  the  laying  on  of  the 
flesh  along  ail  the  upper  part  of  his  body, 
with  no  disposition  anywhere  to  lay  on 
lumpy  fat.  His  back  is  uncommonly 
straight  and  broad  from  the  hooks  forward, 
and  his  chest  remarkably  wide  and  full, 
as   may  be  observed    in  fig.   567,  which 


POINTS  OF  SHORT-HORNS. 


711 


^ives  a  fore-sliortened  view  of  his  body. 

His   quarter   was    long,    and    tlie     space 

behind  the  shoulder  well  filled  up.     If  any 

Fig.  507. 


VIEW  OF  THE  BACK  AND  CHBST  OF  BELVILLE. 

point  is  exceeded,  it  is,  I  think,  in  tlie 
depth  of  the  brisket,  as  may  be  observed  in 
both  figures.  The  pieeeof  plate  constituting 
the  sweepstakes  was  a  flagon,  tlie  lid  of 
which  was  appropriately  ornamented  and 
surmounted  i)y  a  model  in  silver  of  Mr 
Hoppers  bull  Belville,  which  had  distin- 
guished himself  so  conspicuously  in  beating 
in  competition  every  bull  brought  against 
him  at  the  national  show  lield  in  each 
division  of  the  kingdom.  It  was  a  happy 
coincidence,  besides  the  elegant  compli- 
ment, that  the  plate  so  ornamented  should 
have  fallen  into  Mr  Hopper's  own  hands. 

6212.  Plate  VI.  contains  the  portraits 
of  three  Short-horn  cows,  belonging  to  his 
Grace  the  Duke  of  Buccleuch,  at  Dalkeith 
Park,  Mid-Lothian.  The  one  on  the  left 
hand  was  roan  in  colour,  the  centre  one 
entirely  red,  and  the  right  hand  one 
entirely  white,  which  are  the  three  arrange- 
ments of  colour  presented  by  all  Short- 
horns. The  red  and  white  are  distinct 
colours  in  themselves,  and  the  roan  con- 
sists of  a  mixture  of  red  and  white  hairs, 
being  lighter  and  darker  according  as  the 
white  or  red  predominates.  The  principal 
cow  in  this  group  was  the  left-hand  roan 
one,  fig.  568,  which  was  descended  from 
the  late  Mr  Robertson's,  of  Ladykirk, 
celebrated  stock,  and  which  was  distri- 
bnted  over  the  country  after  the  late 
Mr  John  Rennie  of  Phantassie  got  posses- 
eion  of  it.     Her  name  was  Kilmeny :  she 


was  got  by  Matchem,  dam  by  a  son  of  Mr 

CoUing's  George,  grand-dam  by  Winyard. 

It  will  be  observed  that  the  grand-dam  of 

Fig.  568. 


THE  SHORT-HORN  COW. 


Mr  Hopper's  bull  Belville,  fig.  566, 
was  also  got  by  Matchem.  Kilmeny 
was  a  cow  of  remarkably  fine  quality 
of  skin,  and  her  broad  face  indicated  a 
good  disposition  to  fatten.  Her  principal 
dimensions  were  from  top  of  shoulder  a  to 
hook  i,  3  feet ;  from  hook  b  to  tail-head  c, 
li  foot;  extreme  length  from  head  to  tail, 
7  feet  3  inches;  girth,  6  feet  5  inches; 
depth  from  hook  b  to  flank  /,  2  feet; 
breadth  over  the  hooks  h,  3  feet ;  from  the 
ground  to  the  fore-elbow,  2  feet  6  inches; 
from  that  elbow  to  the  top  of  shoulder  a, 
2  feet;  breadth  across  the  shoulders  at «, 
2  feet  6  inches ;  the  shoulders  beautifully 
sloped  from  d  to  g ;  from  nose  to  eye,  1 
foot ;  length  of  ears,  7^  inches ;  breadth  of 
jjelvis,  10  inches;  the  ribs  e  beautifully 
rounded  ;  and  the  udder  h  finely  formed 
and  quartered.  It  will  be  seen  from  these 
numbers  that  she  was  long-bodied,  from  g, 
5  feet  6  inches,  in  comparison  to  the 
dei)th,  h  /,  2  feet;  and  that  she  was 
broad  behind,  at  the  hooks  i,  3  feet,  in  com- 
parison to  the  breadth  across  the  shoulders 
«,  2  feet  6  inches— the  shoulders  being,  no 
doubt,  thus  sharpened  by  the  great  inclina- 
tion of  the  scapula  from  d  to  g.  The  un- 
common half- slouching,  half- projecting 
position  of  her  horns,  and  a  sort  of  stare  of 
her  full  eyes,  gave  her  countenance  a  some- 
what austere  aspect  uncommon  in  cows. 

6213.  As  the  colour  of  Short-horn  cattle 
is  a  prominent  characteristic  of  them,  I 
may  mention  that  roan  is  a  handsome 
colour,  and  is,  I  believe,  the  general 
favourite  now — the  fancy  for  colour  having 
o^one  from  the  red  to  the  white,  and  is  now 
settled  on  the  roan.  Dark  red  usually 
indicates  hardiness  of  constitution,  richness 
of  milk,  and  disposition  to  fatten  ;  light 
red  indicates  a  large  quantity  of  thin  milk, 
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and  little  disposition  to  fatten  ;  but  the 
red  iiJ  either  case  is  seldom  entire,  being 
generally  relieved  with  white  on  some 
part  of  the  sides  and  belly.  White  was 
considered  indicative  of  delicacy  of  con- 
stitution ;  and  to  get  quit  of  it,  and  at  the 
Bame  time  avoid  the  dulness  of  red,  the 
roan  was  encouraged,  and  now  prevails. 
The  white  shows  tiie  symptoms  sooner 
than  any  of  the  other  colours  of  breeding 
in-and-in.  A  single  black  hair  on  the 
body,  and  particularly  on  the  nose ;  or  the 
slightest  black  or  blue  spot  upon  the  flesh- 
coloured  skin  upon  the  nose,  or  around  the 
eyes ;  or  the  least  streak  of  black  on  the 
tips  of  the  horns,  at  once  proclaims  that  a 
Short-horn  sporting  either  one  or  more  of 
these  impurities  is  of  mixed  blood — not- 
withstanding all  attestation  to  the  contrary. 

6214.  Applying  the  same  points  to 
horses,  we  shall  take  the  gelding  as  the 
standard  of  comparison.     Fig.  569  repre- 


Fig.  569, 
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THE  DRAUGHT-HORSB. 


sents  the  grey  gelding  whose  portrait  is 
found  in  Plate  XII.  He  was  bred  by  the 
late  Mr  Curry  when  at  Brandon,  Nor- 
thumberland, and  was  the  property  of 
Messrs.  Howey  and  Co.,  the  great  carriers 
from  Edinburgh  into  England.  He  was 
not  a  thorouirh-bred  Clydesdale,  having  a 
dash  of  coaching  blood  in  him,  a  species  of 
farm-horse  very  much  in  use  on  the 
Borders,  and  admired  for  their  action  and 
spirit.  This  gelding  exhibits  such  a  form 
as  to  constitute,  in  my  estimation,  the 
very  perfection  of  what  a  farm-horse  should 
be.  His  head  a  is  small,  bone  clean,  eyes 
prominent,  muzzle  fine,  and  ears  set  upon 
the  crown  of  the  head.  His  neck  rises 
with  a  fine  crest  from  the  trunk  b  h  to  a^ 
and  tapers  to  the  head,  which  is  beauti- 
fully set  on  the  neck,  and  seems  to  be 
borne  by  it  with  ease.     His  limbs  taper 


gradually  from  the  body,  and  are  broad 
and  flat,  indicating  strength  ;  the  knee  k 
is  straight,  broad,  and  strong,  and  the 
fore-arm  i  broad  and  flat — all  excellent 
points  in  the  leg  of  a  draught-horse,  giving 
it  strength  and  action.  The  back  of  the 
fore-leg,  from  the  fetlock  joint  I  to  the 
body  0,  is  straight,  indicating  no  weakness 
in  the  limb — a  failing  here  causing  the 
knees  to  knuckle,  and  rendering  the  horse 
unsafe  in  going  down-hill.  The  hind -legs 
7M,  as  well  as  the  fore  ones  k  and  ^,  stand 
directly  under  the  body,  forming  firm  sup- 
ports under  it.  The  body  is  beautifully 
symmetrical.  The  shoulder  slopes  back- 
wards from  h  to  6,  the  withers  at  b  being 
high  and  thin.  The  sloped  position  of  the 
shoulder  aff"ords  a  proper  seat  for  the  collar, 
and  provides  the  muscles  of  the  shoulder- 
blade  g  with  a  long  lever  to  enable 
them  to  throw  the  fore-legs  easily  forward; 
and  with  such  a  shoulder  a  horse  cannot 
stumble.  The  back,  from  b  to  c,  is  short, 
no  longer  than  tu  give  room  for  the  saddle. 
The  chest,  from  b  to  o,  is  deep,  giving 
capacity  for  the  lungs  to  play  in,  and  room 
for  the  muscles  required  in  draught.  The 
top  of  the  quarter  from  c  to  c?  is  rounded, 
the  flank,  from  c  to  «.  deep,  and  the  hind- 
quarter,  from  /  to  e,  long.  On  looking  on 
the  entire  side  profile  of  the  animal,  the 
body  seems  made  up  of  two  large  quarters, 
joined  together  by  a  short  thick  middle, 
suggesting  the  idea  of  strength  and  action; 
and  the  limbs,  neck,  and  head,  are  so 
attached  to  the  body  as  to  appear  light 
and  graceful.  In  a  well-formed  horse,  I 
may  remark,  that  the  line  from  the  fetlock 
joint  /  to  the  elbow  joint  o,  is  equal  to  that 
from  the  joint  o  to  the  top  of  the  withers 
b.  In  a  low-shouldered  leggy- horse,  the 
line  ^  0  is  much  longer  than  the  line  ob; 
but  in  the  case  of  this  horse,  tlie  body  b  o 
is  rather  deeper  tlian  the  leg  /  o  is  long, 
realising  the  desideratum  in  a  farm-horse 
of  a  thick  middle  and  short  legs.  The 
line  across  the  ribs  from  g  iof  is,  like  the 
back,  short,  and  the  ribs  are  round.  He 
was  IC  hands  high,  or  64  inches;  measured 
from  a  to  b  35  inches,  from  6  to  c  33  inches, 
from  c  to  d  19  inches,  being  in  extieme 
length  7  feet  3  inches.  Length  of  the  face 
2.5  inches,  breadth  of  face  across  the  eyes 
10  inches,  length  of  ears  6,^  inches,  breadth 
across  the  hook-bones  22  inches,  girth 
behind  the  shoulder  SO  inches,  girth  of 
fore-arm  23  inches,  girth  of  bone  below 
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the  /ore-knee  9^  inches— the  girtli  of  this 
bone  shows  the  comparative  strength  of 
the  fore-leg  of  every  iiorse— girth  of  neck 
at  the  onset  of  the  head  32  inches,  girth 
of  muzzle  21  inches,  widtli  of  counter  19 
inches,  and  height  of  top  of  quarter  c  from 
the  ground  G3  inches.  In  a  draught-horse 
the  use  of  the  collar  causes  the  muscles 
upon  the  shoulder  to  enlarge,  and  the  neck 
to  become  thin.  This  horse's  name  was 
Farmer,  his  walk  was  stately,  and  he  e<juld 
draw  3  tons  on  level  ground,  including  the 
weight  of  the  waggon.  He  was  a  well- 
known  horse  on  the  streets  of  Edinburgh 
for  some  years,  and  was  generally  admired. 
He  was  11  years  old  when  this  portrait 
was  taken,  1838;  but  whether  he  is  now 
alive  in  1850,  I  do  not  know. 

6215.  Fig.  570,  and  Plate  IV.,  is  the 
Fig.  570. 


THK  DRAUGHT-STALLION. 


portrait  of  the  black  draught-stallion, 
Champion,  bred  by  Mr  James  Steedman, 
Boghall,  Mid-Lothian.  He  is  of  the  true 
Clydesdale  breed.  He  gained  the  first 
prize  at  the  Highland  and  Agricultural 
Society's  Show  at  Glasgow  in  October 
1837,  and  obtained  premiums  elsewhere. 
He  was  a  sure  foal-getter.  He  was  fully 
17  hands  high,  68  inches;  and  though 
otherwise  a  large  animal,  being  8  feet" 7 
inches  in  length,  his  action  was  high  and 
uncommonly  light.  On  comparing  him 
generally  with  the  gelding  just  described, 
though  his  body  is  longer,  both  hind  and 
fore  quarters  are  long  and  deep,  exhibit- 
ing a  large  display  of  muscle.  His  middle 
IS  somewhat  small,  as  is  almost  always 
the  case  with  stallions  which  have  served 
many  mares,  the  frequent  action  of  the 
muscles  of  the  abdomen  causin"  its 
contraction.  Like  all  stallions,  his^neck 
rises  beautifully  from  his  body  6  ^,  in  a 
full  crest  from  b  to  a,  evincing  that  cas- 
tration and  work  have  a  powerful  effect  in 


reducing  the  size  of  the   muscles  of  the 
neck  of  geldings.     The   shoulder   slopes 
well  back  from  e  to  6,  giving  freedom  of 
action  to  the  fore-legs,  while  the  muscle 
at  m,   being  fully   developed,   assists   in 
imparting  strength  to  that  action.     The 
hind-quarter,    from  g  to    h,  is   long   and 
deep.     The  fore-leg  is  straight,  and  short 
from  knee  to   fetlock,  p  to  «,   the  bone 
under  the  knee  strong,  and  the  fore-arm 
I  flat  and  broad.    On  comparison,  the  fore- 
legs of  the  gelding  are  fully  more  handsome. 
The  hind-legs  o  are  remarkably  so.     The 
sweep  of  line  from  the  crown  of  the  head 
a  along    the   back   to  the  tail-head   d  is 
truly  elegant,  giving  a  very  fine  top  to 
the  quarter.     The  fulness  of  the  hair  in  the 
tail  d  k  indicates  great  strength  of  back. 
His    eye    was    good,    though    somewhat 
small,  and  the  ratch  of  white  down  his  face 
marred  the  beauty  of    bis  countenance; 
and  both  the  bind  legs  being  white  was  also 
against  his  general  appearance.     His  dis- 
position was  remarkably  docile,  and  his 
whole  demeanour  harmless.     His  consti- 
tution was  good,  and  he  was  an  excellent 
traveller.     These  are  a  few  of  his  dimen- 
sions : — from  the  crown  of  the  head  a  to 
the  top  of  shoulder  b  51  inches,  from  the 
top  of  the  shoulder   b  to  the  top  of  the 
rump   c  30  inches,  fron)   the  top  of  the 
rump  c  to  the  tail-head  d  22  inches;  in 
all,  8  feet  7  inches.     Length  of  face  26^ 
inches,  breadth  of  face  across  the  eyes  11 
inches,  length  of  ears  6^  inches,  breadth 
across    the    hook-bones    30    inches,    girth 
behind  the  shoulder  90  inches,  girth  of  fore- 
arm I  28  inches,  girth  of  bone  below  the 
fore-knee  1 2  inches,  height  of  the  top  of  the 
quarter  c  from  the  ground  67  inches,  girth 
of  neck  at  the  onset  of  the  head  39  inches, 
girth  of  muzzle  24    inches,  and  width  of 
counter  22  inches.     He  was  a  gay,  lively, 
beautiful    horse    when    run    out,   and   his 
action  was  apparently  very  easy  to  him- 
self. 

6216.  Fig.  571,  and  Plate  VIII.  is  the 
portrait  of  a  brown  Clydesdale  draught- 
mare,  belonging  to  the  late  Mr  Gleorire 
Bagrie,  Monkton  near  Dalkeith.  Mid- 
Lothian.  She  gained  the  first  preniium 
at  every  show  of  stock  she  was  ever 
exhibited.  The  white  ratch  down  her 
face,  and  so  much  white  on  her  lees, 
detract  from  the  beauty  of  her  appearance  ; 
but  notwithstanding  these  drawbacks,  she 
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is  an  exceedingly  liandsome  and  beautiful 
mare.  You  have  only  to  look  at  tlie  plate  to 
observe  the  easy  flowing  lines  of  iier  whole 

Fig.  571. 


THE  DRALGHT-MARK. 

contour,  and  also  the  great  substance  of 
both  fore  and  hind  quarter.  The  rise  and 
crest  of  her  neck  from  b  to  a,  and  from  e 
to  a,  are  remarkably  fine.  The  back  fmm 
b  to  c  is  somewhat  hollow,  and  there  is  a  cor- 
responding depression  of  the  belly  at  ?',  both 
being  the  effects  of  foal-bearing;  as  there 
is,  besides,  a  slackness  of  the  flank  in  front 
of  /7,  a  usual  deficiency  in  brood-mares. 
The  top  of  the  rump  from  c  to  rf  is  very 
fine.  The  shoulder  slopes  well  from'e  to 
b,  indicating  good  action  ;  the  muscles  are 
well  developed  on  the  fore-qiarter  from  e 
to  f,  indicating  power  in  draught;  the 
ribs  are  round,  and  the  barrel  long  from/ 
to  y.  a  favourable  configuration  iij  a  brood- 
mare for  giving  room  for  the  growth  of 
the  foetus.  The  hind-quarter  from  p  to  h 
is  long.  The  legs  are  placed  directly 
under  the  body,  the  fore  knee  /  being 
broad  and  strong,  the  back  of  the  fore-leg 
from  the  fetlock  m  to  the  body  straight, 
and  the  fore-arm  k  broad  and  flat,  I  have 
no  measurement  of  the  dimensions  of  tliis 
mare,  for  a  comparison  with  those  of  the 
gelding  and  stallion.  Beside  roundness 
and  length  of  rib,  a  brood-mare  shouM  be 
wide  across  the  hook-bones  aud  the  pelvis, 
to  afford  room  for  the  growth  and  subse- 
quent egress  of  the  foal.  This  mare  gave 
up  foal-bearing  at  an  early  age. 

6217-  I  have  chosen  a  black  stallion, 
hroicn  mare,  and  prey  gelding,  to  illustrate 
the  three  colours  most  commonly  seen 
amongst  farm-horses.  A  black  stallion 
eeems  the  favourite  colour,  and  a  brown 
mare  is  not  uncommon,  but  a  gn-}'  draught 
horse  is  nmch  more  uncommon  now  than 
it  was  20  years  ago.  It  is  said  that  the 
feet  of  grey  horses  are  more  tender  than 


those  of  horses  of  other  colours  ;  and  also 
that  the  white  feet  of  horses  of  other 
colours  are  more  tender  than  dark-coloured 
feet;  but  on  what  grounds  I  cannot  say. 

6218.  In  Plate  IX.  is  a  representation 
of  a  dinmout  Leicester  sheep.  The  per- 
fect forui  of  the  breed  would  have  been 
best  shown  in  a  wether,  but  a  Leicester 
wether  is  now-a-days  so  very  seldom  to 
be  found  that  I  could  not  obtain  one  for  a 
portrait  to  be  taken.  Nor  will  the  din- 
mont  in  the  plate  be  of  much  use  as  a 
reference,  since  its  posture  in  reposing  on 
the  ground  is  unfavourable  to  affording  a 
proper  view  of  its  form.  The  head  and  a 
leg,  however,  indicate  that  the  sheep  was 
well  bred,  and  the  texture  of  the  wool  is 
well  preserved.  Like  the  ox  and  the 
geltling,  in  cattle  and  horses,  the  wether 
best  exhibits  the  points  of  a  particular 
breed,  which  the  breeder  should  cultivate 
with  a  view  to  profit,  and  free  from  those 
sexual  characteristics  which  the  stallion 
and  the  mare,  the  bull  and  the  cow,  and 
the  tup  and  the  ewe,  must  always  possess. 

6219.  Plate  XTII.  contains  the  portrait 
of  a  Leicester  tup  which  belonged  to  the 
Duke  of  Buccleuch  ;  as  also  another  with- 
out the  fleece  in  fig.  330.  The  tup  iu  the 
plate  exhibits  the  peculiar  properties  of 
the  breed  to  which  he  behmgs  ;  the  prin- 
cipal of  which  are,  face  and  legs  covered 
with  white  hair,  a  hornless  head,  and  body 
well  enveloped  in  long  wool.  The  indi- 
vidual characteristics  of  this  tup  are,  rect- 
angular carcase,  round  rib,  small  bone, 
fine  head,  small  muzzle,  large  full  eye, 
and  expressive  countenance,  ami  his  ears 
much  shorter  than  usual.  The  head  cf 
the  tup  is  broader  across  the  eyes  than 
that  of  the  ewe  or  wether,  and  the  skin 
becomes  a  little  wrinkled  upon  the  nose 
when  he  gets  aged.  The  wool  is  thick- 
set, long,  of  good  quality,  and  the  fleece 
envelops  the  entire  body  above  and  below, 
— a  mark  of  sound  constitution,  and  a 
great  means  of  preserving  the  animal  from 
the  bail  effects  of  the  weather  above,  and 
of  the  dampness  of  the  ground  below.  A 
level  broad  back  from  neck  to  rinn]>,  and 
across  the  ribs,  is  characteristic  of  the 
Leicester ;  and  on  being  tuinod  up,  a  broad 
chest  witii  fulness  of  flesh  in  the  arm-pits 
and  tiie  inside  of  the  hams.  The  touch 
should  be  equally  mellow  along  the  back, 
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a  hardness  in  any  part  indicating  a  defect. 
In  ordinary  condition,  the  flesli  above  the 
tail-head  is  nicked,  which  may  be  easily 
felt  with  the  points  of  tlie  fingers;  but 
when  in  high  condition,  which  they  should 
be  at  the  tupping-time  in  autumn,  (4721,) 
the  nicking  should  extend  all  the  way 
from  the  shoulder-top  to  the  tail.  The 
rib  should  also  be  well  covered  with  flesh 
and  fat.  The  bones  of  the  legs  should  be 
strong,  broad  and  flat,  and  the  limbs 
placed  immediately  under  the  carcass  to 
support  it.  The  physical  strength  of  a 
Leicester  tup  isgreat;  having  large  muscles 
concentrated  within  small  bounds,  he  can 
exert  a  strength  forward  which  no  man's 
strength  is  able  to  counteract,  as  long  as 
the  tup's  feet  remain  upon  the  grijund ; 
and  consequently  the  only,  and  at  the 
same  time  the  most  ready  means,  within 
the  reach  of  a  shepherd,  to  prevent  him 
going  away,  is  to  seize  one  of  the  hind 
legs  from  behind,  when  locomotion  is 
instantly  arrested. 

6220.  Plate  VII.  contains  a  portrait  of 
a  Leicester  ewe  and  its  lambs,  and  fig.  572 
Pig.  572. 
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THB  LEICBSTER  EWB  AND  LAMB.      . 

is  a  representation  of  them.  She  also  be- 
longed to  the  Duke  of  Buccleuch,  at  Dal- 
keith Park,  Mid-Lothian.  Tiie  points  of 
the  Leicester  ewe  are,  head  generally  long, 
narrow,  and  clean,  with  fine  muzzle,  pro- 
minent eyes,  and  long,  broad,  thin  ears. 
The  bone  of  the  leg  is  small,  fine,  broad 
and  flat.  In  this  particular  instance,  the 
body  is  well-woolled  and  rectangularly 
formed.  Tlie  counter^  is  full;  the  shoul- 
der well  filled  up  behind  at  a;  the  rib  at 
/  round  and  full ;  and  the  loin  at  e  filled 
np,  not  hollow,  as  is  sometimes  the  case, 
particularly  after  ewes  have  borne  a  num- 
ber of  lambs.  The  wool  comes  forward 
full  behind  the  ears  <m  the  top  of  the  neck 
at  «',  thus  keeping  these  organs  protected  ; 
•it  is  also   full  towards  the  cheeks  at  h^ 


which  keeps  the  throat  warm ;  tlie  belly 
is  well  covered  with  wool  at  b,  as  also  the 
flank  at  c ;  the  rump  d  is  level  with  the 
back,  and  carries  the  levelness  to  the  tail- 
head,  from  which  the  tail  drops  perpendi- 
cularly, and  there  is  abundance  of  wool  to 
protect  the  anal  and  vaginal  passages  from 
the  cold.  Some  ewes  are  high  in  the  rump, 
while  others  are  rounded  down  to  the  tail- 
head,  somewhat  in  the  form  of  the  pig. 
Gimmers  generally  carry  a  large  proportion 
of  wool  upon  the  rump,  which  afterwards 
bares  down  to  the  level  of  the  back  wool. 
It  is  quite  a  common  occurrence  in  a  flock 
of  Leicester  ewes  to  bear  a  large  propor- 
tion of  twin  lambs,  and  even  to  wean  them 
to  the  extent  of  50  per  cent  beyond  their 
own  number.  Many  ewes  bear  twins  every 
year,  whilst  others  have  only  single  lambs. 

6221.  In  Plate  V.  is  the  portrait  of  a 
sow  which  belonged  to  the  Duke  of  Buc- 
cleuch, at  Dalkeith  Park,  Mid-Lothian, 
and  fig.  573  represents  the  same  animal. 

Fig.  573. 


THE  BROOD  SOW. 


Here  the  same  rule  applies  as  to  symme- 
try and  disposition  to  fatten  as  in  the 
cases  of  the  ox  and  the  sheep.  The  head 
a  is  small,  the  face  tapering  to  the  snout 
«,  which  is  short  and  fine ;  the  ears  are  set 
on  the  crown  of  the  head,  being  broad,  thin, 
long,  and  so  mobile  as  to  indicate  quick- 
ness of  perception.  The  value  of  the  bead, 
as  an  article  of  food,  is  indicated  by  the 
enlargement  of  the  muscle  upon  the  cheek 
h.  The  neck  from  a  to  b  is  full  ;  the  back 
from  b  to  c.  broad ;  the  rump  from  c  to  rf 
full  and  round,  and  the  roundness  descends 
to  the  hams ;  the  ribs  /'  are  round  ;  the 
space  beliind  the  shoulder  at  g  filled  up; 
and  so  is  the  flank  e;  the  slianks  k  are 
small  and  short,  and  finely  ta])ered.  A 
pig  w'ith  these  properties  is  always  in  a 
condition  for  use,  from  the  state  of  a  pig 
sucking  milk,  through  its  progress  of  pork- 
ling  and  shott,  till  it  attain  the  full  size  for 


716 


REALISATION. 


bacon  and  hams.  Such  a  breed  never  re- 
quires feeding,  and  as  it  is  always  in  con- 
dition, it  requires  only  time  to  grow  to 
the  size  wanted,  when  a  little  firming  of  the 
flesh  by  corn  soon  prepares  it  for  slaughter. 
The  shott  should  have  been  instanced  as 
the  state  of  the  pig  class,  which  shows  the 
points  of  most  value  for  profit ;  but  the 
difference  in  the  points  of  the  sow  and 
shott  are  so  little  defined,  that  the  repre- 
sentation of  the  one  serves  well  enough 
for  that  of  the  other. 

•  '6222.  When  a  boar  attains  the  age  of 
several  years,  the  tusks  are  seen  to  project 
a  considerable  way  beyond  the  lip;  and 
if  he  is  at  all  cross  in  temper,  and  is 
permitted  to  go  about  the  courts  of  the 
steading  in  which  the  cattle  are  confined, 
and  to  make  his  litter  in  them,  he  has 
been  known  to  injure  the  cattle — which 
may  have  trampled  upon  him  accidentally 
in  the  litter — so  very  seriously  with  the 
tusks,  as  to  occasion  even  death.  He 
strikes  upwards  with  the  tusks;  and  should 
the  stnjke  be  directed  to  the  belly  of  the 
ox,  the  skin  and  the  peritoneum  will  be 
instantly  torn,  and  the  bowels  laid  bare, 
the  strength  of  the  neck  of  a  large  boar 
being  almost  incredible.  I  have  observed, 
however,  that  the  boar  is  more  friendly 
with  cattle  than  with  horses,  and  especi- 
ally young  ones,  which  often  delight  in  giv- 
ing him  a  bite  or  a  kick  in  passing.  With 
large  tusks,  it  is  safest  either  to  break 
off  their  points,  or  prevent  boars  making 
their  litter  amongst  cattle  and  horses. 

6223.  Plate  XIV.  gives  portraits  of 
the  different  kinds  of  poultry  reared 
on  a  farm,  without  regard  to  fancy 
breeds.  The  black  Xorfolk  breed  of  tur- 
keys I  have  heard  recommended  as  being 
both  strong  and  large;  and  I.  have  seen  a 
pure  white  variety ;  but  I  should  not  desire 
a  better  breed  than  the  light  grey,  what- 
ever their  name  or  origin  may  be.  The 
young  cocks  attained,  with  me,  every 
year  at  least  15  lb.  each  by  Christmas. 
The  old  cocks  never  became  troubles(mie. 
which  I  have  seen  the  black  variety  do  ; 
and  the  hens  are  most  careful  mothers 
and  great  layers.  The  Dorking  is  decidedly 
an  excellent  fowl,  and  I  perceive  that  the 
grey  variety  is  preferred  to  the  white — at 
least  they  are  much  more  frequently  to  be 
seen.     Nevertheless   the   common    Ham- 


burgs  should  never  be  lost  sight  of,  they 
being  now  entirely  inured  to  this  climate ; 
and  they  are  generally  very  healthy  and 
good  layers,  their  flesh  possessing,  if  not 
great  delicacy  of  whiteness,  a  good 
flavour.  I  think  it  would  be  worth  while, 
as  a  matter  of  profit,  for  farmers  to  make 
and  rear  capons  for  the  market,  being 
soon  fit  for  the  table :  the  process  of 
caponing  might  be  easily  learnt.  There 
has  not  yet  been  introduced  any  bird  of 
the  goose  tribe  better  than  the  old  grey 
goose  and  white  gander.  I  have  tried  a 
cross  with  the  Chinese  gander  and  the  com- 
mon goose,  as  also  one  with  the  common 
gander  and  the  Chinese  goose;  but  though 
the  progeny  was  larger  than  either,  and  be- 
came rather  handsome  birds,  the  flesh  was 
coarse  and  the  flavour  spoiled.  Aylesbury 
ducks  are  certainly  superior  to  the  common 
ducks  both  in  size  and  flesh  ;  and  they  are 
not  only  large  layers,  but  lay  all  winter. 

6224.  Fig.  574  is  an  outline  portrait  of 

Fig.  574. 


THE  COMMON  FOWL. 


the  common  hen  in  the  plate.  The  flesh 
of  a  fowl  is  chiefly  found  on  the  sternum 
or  breast-bone,  which,  when  not  full,  the 
fowl  is  considered  lean.  The  develop- 
ment of  the  muscle  there  is  dependent  on 
the  state  of  the  extremities  When  the  head 
and  limbs  are  large  and  coarse,  the  skele- 
ton of  the  body,  inchiding  the  breast- 
bone, are  long  and  narrow,  and  then  the 
muscle  is  thin  and  sinewy;  but  when 
they  are  small  and  fine,  the  horn  of  the 
bill  firm,  the  scales  of  the  legs  thin  and 
close  set,  and  the  eye  large  and  clear,  the 
body  assumes  a  roundness  of  form,  becom- 
ing deeper  and  approaching  to  the  oval. 
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When  of  tills  form,  tlie  muscles  become 
thicker,  larger,  and  tenderer.  Fat  does 
not  seem  deposited  in  the  muscle  of  the 
fowl,  but  the  cellular  tissue  between  the 
fibres  of  the  muscles  become  enlarged. 
The  fat  is  mostly  seen  on  the  rump  and  the 
sides;  it  increases  in  the  inside;  it  lines 
the  body  under  the  skin,  through  which  it 
is  easily  seen.  It  is  a  characteristic  of  all 
the  domesticated  fowls  to  have  a  round 
plump  form  of  body  in  connection  w-ith  fine 
extremities ;  and  these  points  are  certainly 
indicative  of  a  disposition  to  fatten. 


ACCOUNT  OF  SOME  OTHER  BREEDS  OP 
CATTLE  AND  SHEEP. 

6225.  Long-Horns, — The  Long-homs 
are  a  breed  not  confined  to  England,  be- 
ing also  found  in  Ireland ;  but  there  are 
none,  to  my  knowledge,  in  Scotland.  This 
breed  was  brought  to  great  perfection  by 
the  celebrated  Bakewell,  in  Leicestershire, 
and  on  that  account  were  first  called  Lei- 
cesters.  After  tlie  success  attending  the 
breeding  of  the  Short-horns — so  named 
from  their  horns  being  short — by  the 
brothers  Collings,  the  Long-horns  lost 
part  of  their  reputation  ;  and  the  merit  of 
the  Collings  as  breeders  was  the  more 
remarkable,  in  that  they  had  to  cope  with 
so  formidable  a  rival  and  celebrated  a 
breeder  as  Robert  Bakewell ;  but  fortu- 
nately for  them,  and  for  the  country  also, 
they  had  a  better  subject  to  begin  with. 
After  the  establishment  of  the  Short-horns, 
the  Leicesters  were  called  Long-horns, 
their  horns  being  frequently  very  long;  as 
also  to  distinguish  their  name  from  Bake- 
well's  improved  breed  of  sheep,  which 
were  often  named  Leicesters,  from  the 
county  where  they  originated,  at  Dishley, 
the  residence  of  Mr  Bakewell.  Fig.  575  re- 
Fig.  575. 
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presentsthe  head  of  a  Long-horn  bull,  which 
belonged  to  Mr  R.  Horton,  Sherborne,  in 
Warwickshire,  and  was  exhibited,  and 
obtained  the  first  prize  of  his  class,  at  the 
Show  of  the  Royal  Agricultural  Society 
of  England  at  Oxford,  in  July  1839,  when 
he  was  4  years  2  months  old.  It  will  be 
observed  that  the  face  is  short  and  broad, 
muzzle  small,  the  eye  large  and  expres- 
sive, the  horns  fine,  tapering,  and  sharp- 
pointed,  and  the  countenance  agreeable. 
His  colour  was  light  brown,  brindled  with 
black  stripes.  The  skin  was  thin  and 
mellow,  and  the  hair  mossy.  The  skin  of 
the  nose  and  around  the  eyes  dark  flesh- 
colour.  The  slouching  position  of  the 
horns  is  very  common  in  the  Long-horn 
breed ;  they  are  brown,  with  a  few  reddish 
streaks,  and  tipped  with  brownish  black. 
His  dam  and  grand-dam  were  also  bred 
by  Mr  Horton,  and  his  sire  was  bred 
by  Mr  Court,  near  Warwick.  He  was 
regarded  as  a  very  superior  animal  of  his 
kind.  His  weight  was  estimated  at  100 
stones.  I  give  a  few  of  his  principal 
diniPUoions.  From  crown  of  the  head  to 
the  top  of  the  shoulder,  36  inches ;  from 
top  of  shoulder  to  a  line  with  the  hooks, 
36  inches;  from  line  of  hooks  to  tail-head, 
.22  inches;  total  length,  94  inches  ;  length 
of  face,  21  inches;  from  eye  to  nose,  13 
inches  ;  length  of  ear,  6  inches ;  breadth 
of  face  at  the  eyes,  10  inches;  girth  of 
neck  at  the  onset  to  the  head,  46  inches  ; 
girth  of  muzzle,  22  inchesj  girth  behind 
the  shoulder,  96  inches;  breadth  across 
the  hooks,  24  inches  ;  breadth  across  the 
sh«ulders,  24  inches ;  height  from  ground 
to  fore  elbow,  27g  inches ;  height  from 
elbow  to  top  of  shoulder,  27  inches — to- 
gether, 54J  inches  ;  height  from  ground 
to  top  of  hooks,  56  inches,  so  he  stood  1^ 
higher  before  than  behind;  depth  from 
hook  to  bottom  of  flank,  27  inches  ;  from 
the  ground  to  the  hind  hock,  20  inches  ; 
breadth  of  brisket,  6  inches  ;  length  of 
horn,  27  inches ;  girth,  9  inches. 

6226.  Hfire/ords.— The  Herefords  take 
the  name  from  the  county  in  which  they 
originated.  They  are  a  fine  race  of  cattle 
for  steers,  and  in  symmetry  the  steers  are 
very  similar  to  those  of  the  Short-horns. 
At  one  time  much  rivalry  existed  between 
those  breeds  as  feeders,  and  profitable  for 
beef,  and  at  first  it  was  rather  in  favour  of 
the  Herefords,  as  mentioned  by  Mr  Knight; 
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but  according  to  the  later  statements  of 
the  Rev.  Mr  Berry,  the  Sliort-horns  had 
established  their  superiority  as  feeders. 
There  never  was  a  doubt  of  the  Short- 
horn cow  being  a  much  better  and  a  much 
longer  milker  than  the  Hereford  cow. 
For  my  part,  I  never  had  the  good  fortune 
to  see  either  a  Hereford  bull  or  a  Here- 
ford heifer  as  handsome  as  many  Short- 
horn bulls  and  heifers  I  have  seen.  Fig. 
576  represents  the  head  of  a  Hereford  ox 
Fig.  576. 


THE  HEAD  OF  A  HEREFORD  OX. 

which  belonged  to  Mr  S.  Druce,  Enshani, 
near  Oxford,  and  was  exhibited  at  the 
Show  of  tiie  Agricultural  Society  of  Eng- 
land, in  July  1839,  where  it  gained  the  first 
prize  of  its  class,  when  it  was  4  years 
4  months  old.  It  will  at  once  be  observed 
that  the  nuizzlc  is  fine,  the  eye  large,  full, 
and  lively,  and  tlie  horns  small,  tapering, 
and  sharp-poiftted.  A  hright-white  face 
is  very  conmKm  in  the  Hereford  breed, 
which  gives  them  a  clean  appearance,  with 
white  horns  having  brownish-red  points. 
The  body  is  either  dark  or  light- red  and 
white,  a  common  colour,  or  a  dark  rich 
chestnut-brown,  which  is  becoming  fashion- 
able. The  handling  was  firm  and  mellow. 
Hide  not  thiu.  Hair  soft  and  pleasant  to 
the  feel.  The  skin  on  the  nose  and  around 
the  eyes  was  fine  flesh-colour.  The  counte- 
nance not  very  placid.  The  walk  stately. 
It  was  hred  by  Mr  Arthur  Thomas 
James,  Mornington,  near  Hereford.  The 
dimensions  of  its  principal  points  were 
these :  From  crown  of  head  to  top  of 
flhoulder,  29  inches;  from  top  of  shoulder 
to  the  line  of  hooks,  .37  inches  ;  from  line 
of  hooks  to  tail-head,  19  inches;  total 
length,  85  inches ;  length  of  face,  23 
inches  ;  from  tlie  eye  to  the  point  of  the 
nose,  12  inches;  breadth  of  face  across  the 


eyes,  10  inches ;  length  of  ear,  6  inches, 
smooth  outside,  hairy  inside ;  length  of 
horn,  24  inches;  girth,  10^  inches;  girth 
of  muzzle,  19  inches;  girth  behind  the 
shoulder,  100  inciies ;  breadth  across  the 
hook  lines,  29  inches  ;  breadth  across  the 
shoulders,  28  inches ;  height  from  the 
ground  to  the  fore  elbow,  30^  inches ; 
from  the  elbow  to  the  top  of  shoulder,  27 
inches — together,  5j^  inches;  from  the 
ground  to  back  at  the  hooks,  57  inches,  so 
tliat  he  stood  level ;  from  hooks  to  bottom 
of  the  flank,  28  inches  ;  from  the  ground 
to  the  hind  hock,  21  inches;  lireadth  of 
brisket,  14^  inches.     It  weighed  76  stones. 

6227.  \Vest-Hii/h/(inders,  or  Kyloes. 
— The  West-Highland  oxen  have  long 
been  famed  in  Scotland  as  su[)erior  to  any 
for  yielding  prime  beef.  They  have  all 
the  fine  points  of  the  Short-horns  in  the 
body,  which  is  covered  with  an  abundance 
of  shaggy  soft  hair,  that  bids  defiance  to 
the  keenest  blasts  and  the  most  drenching 
rains.     Fig.  577  gives  an  idea  of  the  head 
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of  an  ox  which  belonged  to  the  late  Mr 
Campbell  of  Jura,  and  was  shown  with  an- 
other as  good  as  itself,  as  a  pair,  at  the 
Higliland  and  Agricultural  Society's  Show 
at  Inverness,  in  October  1839,  when  they 
gained  the  first  prize  of  their  class.  It 
will  be  observetl  that  the  muzzle  is  fine, 
eye  large  ami  full,  and  the  horns  l<mg, 
small,  tapering,  very  sharp-pointed,  white, 
and  tipped  with  black.  The  colour  of  the 
body  is  usually  black,  sometimes  red,  and 
not  unfrequeutly  dun.  The  black  coloured, 
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I  understand,  makes  the  most  profitable 
animal  to  the  feeder.  The  skin  on  the 
nose,  and  around  the  eyes,  is  always  black. 
The  ears  are  very  distinctly  set  on  the 
bead,  and  are  well  protected  with  long 
hair,  and  these,  with  the  large  tufts  of 
long  hair  over  the  roots  of  the  horns,  give 
a  very  jjicturesque  effect  to  the  head,  quite 
suited  to  the  taste  of  the  artist.  The  walk 
of  the  Kyloe  is  steady  and  determined.  His 
countenance  firm,  and  not  over  placid. 
The  cows,  when  suckling  their  young,  are 
very  jealous  of  any  one  approaching  them. 
The  bull  is  generally  long-bodied  and  short- 
legged. 

6228.  An(/u^.— The  black  doddies  of 
Angus  obtain  their  name  from  the  coun- 
ty they  inhabit.  They  have  earned  fame 
ii  the  London  market  as  samples  of  good 
leef.  To  Mr  Hugh  Watson  of  Keillor, 
in  that  county,  this  breed  is  most  cer- 
tainly indebted  for  the  firm  establishment 
of  the  largest  share  of  that  fame ;  for  I  am 
persuaded  that,  had  it  not  been  for  Mr 
Watson's  great  exertions  in  improving 
their  points,  by  which  the  degree  of  per- 
fection the  breed  is  capable  of  arriving  at 
has  been  shown,  their  fame  would  not 
have  been  so  great,  nor  would  an  im- 
proved race  have  been  so  generally  distri- 
buted throughout  the  country.  The  fame 
of  the  breed,  however,  in  Mr  Watson's 
hands,  is  only  a  repetition  in  Scotland  of 
what  had  been  done  in  England  for  the 
Short-horns  and  Leicester  sheep  by  Col- 
lings  and  Bakewell.  His  merit  is  equal 
to  theirs,  though  following  at  a  later 
period  of  time,  inasmuch  as  he  was  the 
first  person  in  Scotlaml  who  raised  any 
of  its  domesticated  breeds  from  a  low  to 
a  very  high  position.  Fig.  578  represents 
the  head  of  an  Angus  ox,  4  years  old, 
bred  by  Mr  Watson,  and  exliibite<l  by  him, 
with  another  as  a  pair,  at  the  Show  of  the 
Highland  and  Agricidtnral  Society  at 
Dundee  in  1843  ;  and  it  obtained  the 
first  prize  of  its  class  at  the  Show  of  the 
Agricultural  Improvement  Society  of  Ire- 
land in  that  year.  It  obtained  no  pre- 
mium at  Dundee,  in  consequence  of  its 
companion  not  being  equal  to  itself, 
Lord  Panmure  exhibiting  a  more  equal 
pair.  It  will  be  observed  that  its  muzzle 
is  fine;  eye  prominent  and  lively;  ears 
broad,  thin,  and  well  fringed  with  hair. 
Its  head  is  destitute  of  horns,  which  is 


characteristic   of    the   breed,  and    earns 

for  it  the  appellation  of  the  doddies,  or 

hornless  cattle  :  and, -for  the  loss  of  this 

Fig.  578. 


THE  HEAD  OF  AN  ANGUS  OX. 

weapon  of  defence,  it  is  furnished  with  a 
hard  enlargement  of  bone  upon  the  crown 
of  the  head,  which  is  always  surmounted 
with  a  tuft  of  long  hair.  Its  counten- 
ance was  placid.  The  skin  was  not  too 
tiiin,  the  handling  mellow,  and  the  hair 
thick  set  in  and  soft,  though  not  long. 
It  had  the  characteristic  of  the  purity 
of  its  breed,  not  a  hair  to  be  found 
upon  it  but  what  was  black.  It  was 
the  most  [terfect  ox  of  its  kind  I  ever 
saw  ;  I  could  not  find  a  fault  in  it,  though 
I  have  tried  to  do  it.  On  this  account,  I 
am  proud  in  having  in  my  possession  a 
faithful  portrait  of  it  in  oil,  taken  from 
the  life  at  Keillor,  shortly  after  it  was 
exhibited  at  Dundee,  by  Mr  Gourlay  Steell 
of  Edinburgh.  A  rather  remarkable  his- 
tory attaches  itself  to  this  ox.  It  was 
purchased  from  Mr  Watson  for  His  Royal 
Highness  Prince  Albert,  who  exhibited 
it  at  the  Smitlifield  Club  Show  in  1843, 
and  from  thence  it  returned  to  Windsor 
Park,  Her  Majesty  not  permitting  it 
to  be  sold  to  the  butcher.  It  is  still 
there;  and,  in  order  that  it  may  enjoy 
a  long  life,  which  good  health  alone  can 
insure,  it  is  gently  worked  for  exercise 
every  day  in  a  large  roller  upon  grass. 

6229.  Ayr  shires. — The  Ayrshire  breed 
originated  in  the  county  from  which  they 
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take  thpir  name.  It  is  clnefly  for  their 
niilkinir  properties  tliat  this  breed  lias  been 
so  sedulously  cultivated  ;  and  it  is  in  such 
hiirh  rej>uto  on  that  account,  that  most 
of  the  dairies  of  the  nobilitv  throughout 
the  kingdom  are  furnished  with  Ayrshire 
cows.  I  have  m3'self  sent  heifers  even 
to  America  for  that  purpose.  In  this 
respect  the  breed  presents  a  remarkable 
contrast  to  the  Herefords,  which  are  chiefly 
brought  up  as  steers;  whereas  tiie  bull 
calves  of  the  Ayrshires  are  generally  fed 
as  veal,  and  only  some  heifers  brought  up 
to  renew  tlie  stock  of  cows.  The  most 
comninn  colour  of  the  Ayrshire  cattle  is 
red  an<l  white :  sometimes  an  entire  red 
one  is  to  be  seen,  but  never  a  white  one, 
the  two  colours  being  dispersed  in  patches. 
Sometimes  a  yellotv  colour  makes  its  ap- 
pearance, and  even  a  dun,  which  may  give 
rise  to  suspicions  as  to  purity  of  blood  ; 
but  such  colours  are  known  to  be  borne  by 
stocks  of  the  purest  and  oldest  blood.  The 
points  considered  good  in  an  Ayrshire 
bull,  by  the  breeders  of  that  species  of 
stock,  are  a  broad  short  head,  the  horns 
spreading  from  the  side  a  little  in  front, 
and  turning  upwards.  The  top  of  the 
shoulder  sharp,  back  rather  narrow,  and 
rounded  over  the  ribs,  ril».>  rather  flat, 
hooks  confined,  hams  thin,  tail-head  some- 
what drooping,  belly  enlarged,  and  legs 
very  short.  These  are  all  points  o])posed  to 
those  of  a  good  Short-horn  ;  and  the  points 
in  which  they  agree  are  a  straight  back, 
loose  mellow  skin,  large  eye,  sharp  muzzle, 
and  small  horn.     Fig.   579  represents  an 

Fig.  579. 
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oatline   portrait   of    the    best     Ayrshire 
Bull  I  ever  saw.     He  was  bred   by  Mr 


William  Brodie,  Lochwinnocb,  Ayrshire, 
and  was  exhibited  and  gained  the  first 
prize  of  his  class  at  the  Show  of  the  High- 
land and  Agricultural  Society  at  Glasgow 
in  August  1844,  when  4  years  old,  by  Mr 
Robert  Paton,  Cloverhill,  Dund)arton- 
shire,  from  whom  I  purchased  him  for  the 
late  Mr  Cranston  of  Corehouse  near 
Lanark.  This  hull  was  a  remarkably  fine 
handler,  had  a  fine  head  and  very  clean 
limbs.  His  back  was  a  little  hollow.  In 
all  other  respects  he  agreed  much  with 
the  description  given  ab  >ve  of  the  breed 
generally.  The  cows  are  best  liked  for 
a  very  sharp  shoulder,  and  wide  hooks  anil 
pelvis,  in  which  conformation  the  ribs  arc 
always  flat  and  the  belly  large.  Th<5 
udder  is  desired  to  be  hemispherical,  situate 
forward,  and  provided  with  loose  soft  skid 
behind.  All  these  points  of  the  bull  an. I 
the  cow  are  aimed  at  by  breeders,  on  th« 
supposition  that  they  tend  to  promote  the 
greater  secretion  of  milk  ;  but  such  a  view 
is  based  on  doubtful  grounds.  The  pre- 
sent tendency  of  the  breeders  of  Ayrshire 
cattle,  in  Ayrshire,  is  even  to  go  beyond  the 
points  enumerated  above,  and  to  add  light 
weight  to  them — a  delicate  appearance 
and  a  well-set  milk  vessel  being  tlie  points 
most  aimed  at.  Attempts  have  been  made 
for  some  years  past  to  cross  the  Alderney 
with  the  Ayrshire,  in  both  ways,  put- 
ting the  Alderney  bull  to  the  Ayrshire 
cow,  and  the  Ayrsliire  bull  to  the  Alderney 
cow;  but  the  endeavours  to  imitate  the 
form  of  the  Alderney  cow  have  not  suc- 
ceeded, and  the  result  has  rather  tended 
to  produce  in  both  progenies  the  inferior 
points  of  both  breeds,  as  might  have  been 
expected;  for  the  Alderney  hull  has  not 
60  good  a  frame  as  the  Ayrshire  cow,  nor 
has  the  Alderney  cow  so  good  a  constitu- 
tion as  the  Ayrshire  bull.  The  light 
weights  have  been  attained  by  the  repre- 
hensible practice  in  all  breeding — by  .starv- 
ing the  young  heifers,  with  the  avowed 
object  of  making  them  good  milkers, 
whereas  its  direct  tendency  is  to  injure  the 
constitution  of  the  milking  stock.  On  the 
contrary,  were  the  heifers  bred  and  reared 
80  as  to  attain  heavier  weights  and  greater 
substance,  they  would  not  only  prove  bet- 
ter milker.?,  but  afterwards  feed  to  greater 
weights.  The  paramount  olject  of  the 
Ayrshire  breeders,  for  profit,  ought  obvi- 
ously to  be  to  obtain  the  largest  quantity  of 
milk,  with  the  greatest  disposition  to  fatten 
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when  pnt  up  to  be  fed;  and  assuredly 
neither  of  these  ends  will  be  attained 
by  light  weights  and  delicacy  of  appear- 
ance. 

6230.  Cheviot. — Fig.     580     represents 
Fig.  5«0. 


THE  HEAD  OF  A  CHEVIOT  TUP 

the  head  of  a  Cheviot  tup  which  gained 
the  first  prize  of  his  class  at  the  Highland 
and  Agricultural  Society's  Shou-  at  Aber- 
deen in  1S40,  and  was  exhibited  by  Messrs 
Craig,  Bighouse,  Sntherlandshii-e.'  Ttwill 
be  observed  that  the  face  is  longer  than 
that  of  the  Leicester,  muzzle  not  so  fine, 
eye  not  so  full,  ears  not  set  so  high  and 
handsomely  upon  the  top  of  the  head,  and 
there  is  a  rugosity  of  the  skin  across  the 
briilge  of  the  nose.  In  the  white  face, 
and  want  of  horns,  the  Cheviot  resenibles 
the  Leicester.  The  wool  is  short,  tliick- 
set,  and  of  fine  quality,  fit  for  the  sorts 
of  manufacture  as  that"^of  the  Southdowns. 
The  carcass  is  usually  unequal,  the  fore- 
quarter  being  lighter  than  the  hind — nar- 
row in  the  ches^  with  the  fore-knees  set 
near.  The  flesh  is  fine-grained,  often  well 
intermixed  with  fat,  and  is  generally 
esteemed  for  the  table.  The  disposition 
of  the  Cl'.eviot  is  somewhat  suspicious,  with 
an  inclination  to  rove ;  which  renders  the 
breed  rather  unsteady  and  unkindly  to 
feed,  at  least  at  an  earh--  age.  The 
Cheviot,  as  their  name  implies,  had  their 
origin  in  the  Cheviot  Hills,  in  Northum- 
berland. They  occupy  almost  all  the  pas- 
toral hills  of  the  south  of  Scotland,  espe- 
cially from  the  centre  of  the  country  to 
the  eastward.  They  are  localised  in  s'ome 
of  the  best  parts  of  the  Grampian  moun- 
tains, and  are  to  be  found  as  far  north  as 
the  bills  of  Caithness  and  Sutherland. 
They  may,   therefore,  be  regarded  as  a 
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Lardy  race,  and  well  suited,  on  that 
account,  for  the  middle  green  pastures  of 
the  mountainous  parts  of  our  country.  In 
Plate  IX.  is  a  portrait  of  a  Cheviot  wether, 
in  which  the  lightness  of  the  fore-quarter 
is  well  shown,  as  well  as  the  sharp  look  of 
the  eye  which  the  breed  exhibits,  and 
which  gives  a  somewhat  wild  aspect  to  the 
countenance.  The  buck  is  straight,  and 
the  figure  pretty  rectangular.  The  letter 
P  on  the  near  rump,  buisted  on  with  tar, 
(4018,)  is  the  initial  of  the  name  of  the 
farm  where  it  was  bred,  or  that  of  the 
farmer  who  bred  it. 

6231.  Bhii-k-factd. — Fig.    581    repre- 
Fig.  581. 


THE  HEAD  OF  A  BLACK-FACED  RAM. 

sents  the  bead  of  a  Black-faced  tup  which 
was  exhibited  by  Mr  Robert  M'Turk 
of  Hasting"s  Hall,  Dumfriesshire,  at  the 
Hiudiland  and  Agricultural  Society's  Show 
at  Berwick-upon-Tweed  in  1841,  where  it 
obtained  the  first  prize  of  its  cla.ss.  As 
indicative  of  the  judgment  and  care  with 
which  the  breed  has  been  cultivated,  we 
have  only  to  bxdc  at  the  tapering  face, 
small  muzzle,  and  full  eye.  The  Black- 
faced  ram  has  always  an  arched  nose,  ex- 
j)ressive  of  boldness  and  courage.  The 
face  and  legs  are  covered  with  black  hair, 
or  mottled  with  white,  mostly  the  latter. 
The  hea<l  is  horned ;  and  the  horns,  being 
large  and  curved  in  the  aged  tup,  are  con- 
sidered the  most  picturesque  objects  of  their, 
kind    exhiliited    by    any   animal    of  thia 
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country.  The  wool  is  somewhat  long  and 
eoaree,  which  render  it  of  comparatively 
small  value  as  an  article  of  manufacture, 
and,  being  rather  thin-set,  exposes  the 
body  to  the  inclemency  of  the  weather.  To 
assist  the  animal  to  withstand  the  weather, 
the  fleece  is  subjected  to  the  filthy  opera- 
tion of  smearing,  which  deteriorates  its 
value  considerably.  The  carcass  is  well 
formed,  carrying  its  depth  forward  to  the 
brisket  better  than  the  Cheviot ;  but  still 
the  entire  body  is  narrow,  owing  to  the  flat- 
ness of  the  ribs,  which  renders  it  light — or 
in  want  of  substance,  as  it  is  commonly 
called.  The  flesh  is  fine-grained,  high- 
flavoured,  greatly  esteemed,  and  can  be 
fed  sufticiently  fat  on  the  turnips  and  pas- 
tures of  the  low  country.  The  breed  is 
very  hardy,  frequenting  the  highest  parts 
of  our  heath-clad  mountains,  and  in  sum- 
mer require  little  care  from  the  shepherd. 
Fig.  582  represents  the  head  of  a  young 
Fig.  58-2. 


strong,  and  set  directly  below  the  body. 
The  back  is  straight,  and  the  form  of  the 
side  is  rectangular.  The  great  defect  of 
the  Black-faced  breed  is  the  narrowness  of 
back,  which  much  reduces  the  weight  of  the 
carcass  Could  its  back  be  made  a  little 
broader,  the  chest  would  become  wider, 
and  then  the  animal  would  feed  easier 
and  quicker,  and  afford  greater  profit. 

6232.  Scottish    Original. — More    as   a 
curiosity  than  a  matter  of  interest,  I  give 
in  fig.  583  a  representation  of  the  head  of 
Fig.  583. 


THE  HEAD  OF  A  BLACK-F^CED  EWE. 

Black-faced  ewe,  whose  muzzle  ami  face 
are  small,  with  a  full,  prominent,  bright 
eye.  The  horn  is  short,  because  the  ewe 
is  still  young,  but  it  is  handsomely  set 
upon  the  head.  The  hair  of  the  face  is 
somewhat  mottled,  which  is  the  more  com- 
mon colour  in  the  ewe  than  the  pure  black. 
The  colour  of  the  lamb's  face,  however,  is 
most  frequently  entirely  black,  and  be- 
comes mottled  as  it  advances  in  age.  The 
wool  comes  well  round  the  face,  and  the  ear 
is  protected  with  thick-set  hairs.  In  Plate 
TX.  is  a  portrait  of  a  Black-faced  wether, 
which  gives  a  good  representation  of  that 
age  and  condition  of  this  valuable  breed  of 
sheep.  The  eye  is  prominent  and  bright. 
The  muzzle  small.  The  wool  plenty,  and 
well  brought  about  the  face.  The  legs  are 
*  Quarterly  Renew, 


THE  HEAD  OF  A  TUP  OF  THE    ORIlilNAL  BREED  OF 
.SCOTLAND. 

a  tup  of  the  original  breed  of  sheep  of 
Scotland.  Very  few  of  these  now  remain. 
A  small  lot  was  exhibited  at  the  Show  of 
tiie  Highland  and  Agricultural  Society  at 
Inverness  in  1839,  where  I  saw  tiiem. 
They  were  small,  keen,  active-looking 
creatures.  The  face  was  tawny,  the 
eye  lively,  and  not  unpleasant  in  aspect. 
The  horn  yellowish  brown,  and  curved  in 
the  form  of  the  Black-faced.  The  muzzle 
small.  The  wool  was  not  unlike  that  of 
the  Black-faced,  but  rather  more  hairy. 
The  legs  are  of  the  colour  of  the  face, 
whether  white  or  tawny.  The  head,  face, 
and  horns  of  the  breed  have  a  strong  re- 
senddance  to  those  of  the  Black-faced 
breed,  and  may  have  been  the  foundation 
upon  which  it  was  reared;  but  with  what 
cross  the  face  became  black  does  not  appear, 
although  a  late  writer  remarks  that  a  black- 
faced  sort  from  Euirland  was  said  to  have 
originated  that  of  Scotland.* 
March  1849,  p.  406. 
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6233.  Southdotons. — Only  a  few  years 
since,  the  Southdown  slieep  were  little 
known  in  Scotland ;  but  what  was  then 
known  was  favourable  to  their  character, 
and  theynowaredeservedlybeconiincr  more 
and  more  a  favourite.  Like  the  Cheviot, 
they  are  covered  with  short,  thick-set, 
fine  wool,  but  it  is  of  a  dusky  brown 
colour,  which  is  also  the  colour  of  the  hair 
that  covers  the  face  and  legs.  They  are 
hornless.  In  symmetry  of  body  they  are 
much  superior  to  the  Cheviot,  having  their 
quarters,  like  the  Leicester,  about  equal. 
Their  flesh  is  fine-grained,  and,  as  high- 
flavoured  mutton,  is  preferred  to  that  of 
the  Cheviot  in  the  London  market.  They 
have  also  a  gentler  disposition,  and  are  in 
consequence  better  feeders.  The  only 
doubt  with  the  Southdowns,  on  their  in- 
troduction into  Scotland,  was  their  ability 
to  withstand  the  damp  climate  of  our  sub- 
alpine  pastures.  The  experience  of  several 
years  has  proved  that  they  are  capable  of 
enduring  any  climate  with  the  Cheviot ; 
which  being  the  case,  with  their  other 
superior  qualities,  they  bid  fair  to  rival, 
and  perhaps  ultimately  to  displace,  that 
breed.  Mr  Hugh  Watson  has  had  them 
at  Keillor,  in  Forfarshire,  for  more  than 
20  years,  and  they  have  thriven  with  him 
upon  the  pastures  of  the  Sidlaw  Hills. 
The  Duke  of  Richmond  also  has  them  in 
Morayshire.  Other  flocks  are  now  scattered 
through  the  country. 

6234.  Fig.  584  represents  the  head  of  a 

Fig.  584. 


THE  HEAD  OF  A  SOUTHDOWN  TUP. 

Southdown   tup,  which  belonged   to  Mr 


Jonas  Webb,  Brabaham,  Cambridgeshire, 
and  was  exhibited  by  him  at  the  Show  of 
the  Higiiland  and  Agricultural  Society 
at  Dundee  in  1843,  where  he  obtained 
the  first  prize  of  his  class.  From  this 
figure  it  appears  that  the  face  of  the  South- 
down tup  is  short  and  broad,  the  eye  large 
and  lively,  the  muzzle  somewhat  thick, 
and  the  nose  slightly  arched  ;  the  ears  are 
widely  set  on  the  head,  and  are  rather 
thick  and  short.  The  wool  in  this  par- 
ticular sheep  does  not  come  on  to  the 
crown  of  the  head,  but  I  have  seen  South- 
downs  with  a  tuft  of  wool  upon  it.  I 
should  say,  from  its  general  appearance 
and  thick-set  wool,  that  this  breed  has  a 
strong  and  hardy  constitution. 

623.5.  Swine. — The  breeds  of  pigs  are 
generally  divided  into  the  small  and  the 
large,  though  they  are  not  sufl[iciently 
marked  in  character  to  exhibit  the  specific 
difl^erences  between  them  in  their  purity. 
In  breeding  either  of  those  breeds  of 
pigs,  it  is  of  essential  importance  to 
keep  them  pure,  for  otherwise  they 
will  degenerate  into  coarseness,  the  one 
losing  its  earliness  of  maturity  for  making 
the  best  pork,  and  the  other  its  valu- 
able qualities  for  curing  into  ham  and 
flitches  of  bacon.  For  the  use  of  the  farm 
the  large  breeds  are  best  adapted  for  the 
market,  if  intended  for  curing,  and  the 
small  for  porklings,  or  for  the  ordinary 
consumption  of  the  house — which  should 
always  be  highbred,  as  they  will  then  be 
in  such  ccmdition  as  to  be  ready  for  use  at 
all  times.  Perhaps  the  best  pig  for  the 
poor  labouring  man  is  a  cross  between  the 
large  and  small  breeds,  and  to  carry  it  no 
farther.  The  breeding  of  pigs  deserves 
great  care,  much  more  so  than  is  generally 
bestowed  upon  it ;  and  in  them  it  is  diffi- 
cult to  attain  the  right  standard  of  merit; 
but  in  the  attainment  of  that  point,  the  pig 
assumes  a  corresponding  value  in  the  mar- 
ket and  at  honie.  I  had  a  small  breed  of 
pigs  of  the  greatest  value.  I  received  a 
young  boar  and  sow  as  a  present  from  Lord 
Fanmure,  of  a  breed  called  the  Western, 
because  it  was  reared  by  the  late  Lord 
Western,  in  Essex,  with  great  success. 
They  were  brownish  black  and  white, 
something  like  the  coh)ur  of  the  wild  boar. 
Their  head  was  short  and  broad,  snout 
short  and  fine,  eye  small  and  lively,  ears 
prick-shaped,  set  upon  the  crown  of  the 
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head.  The  cheeks  large  and  full.  Legs 
short  and  small  boned.  The  body  full  and 
round.  The  skin  smooth,  without  a 
wrinkle,  thin,  and  pretty  well  covered  with 
hairs  and  long  bristles.  They  were  al- 
ways in  condition,  though  they  got  leave 
to  go  about  in  search  for  the  greatest 
part  of  their  food  in  the  green  fields  and 
courts.  As  long  as  the  sows  and  young 
pigs  were  confined,  they  were  well  attended 
to  with  litter,  water,  and  food.  When 
kept  on,  they  would  attain  a  great  weight, 
but  I  never  kept  them  beyond  20  stones, 
and  only  those  which  were  intended  for 
curing  into  hams  for  the  house.  They  were 
the  most  docile  creatures  imaginable, 
hardly  moving  out  of  your  way  on  the 
road.  They  were  very  healthy,  and  the 
young  ones  when  cut  soon  recovered. 
Their  flesh  was  well  mixed  with  fat,  and 
the  fat  was  more  like  tender  gristle  than 
soft  lard.  I  have  not  met  with  a  superior 
breed  anywhere. 

6236.  The  slouch-eared  breed  that  pre- 
vailed in  the  country  is  fast  being  sup- 
planted by  the  pricked-eared  breeds,  be- 
cause, wherever  the  slouch-eared  is  found, 
it  is  universally  accompanied  with  length 
of  leg,  length  of  nose,  narrowness  of  back, 
and  dilatoriness  in  feeding.  I  believe  the 
prick-ears,  short  snouts,  and  full  cheeks, 
may  be  traced  to  an  improvement  derived 
from  the  Chinese  breed,  which  possess  those 
points  even  to  deformity.  Their  crosses 
with  the  old  bony  breeds  have  been  the 
means  of  disseminating  through  the  country 
several  races  of  beautiful,  profitable,  deli- 
cate-fleshed pigs. 

6237.  Fig.  585  represents  the  head  of 
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TUB  HEAD  OF  A   BOAR. 


a  boar  of  the  large  breed  which  belonged 
to  the  Duke  of  Buccleuch,  at  Dalkeith 
Park.  Mid-Lothian.  To  judge  by  the 
sleeping  head,  the  boar,  though  evidently 
full-grown  and  large,  bears  the  same  cha- 
racters of  pricked  ear,  tapering  face,  short 
nose,  and  full  cheeks,  witii  the  full  flesh  of 
the  neck  of  the  small  breed.  These  pigs 
have  strong  constitutions,  and  are  covered 
with  plenty  of  white  hair  and  valuable 
bristle.  Their  temper  is  generally  docile, 
and  they  seldom  wander  far  from  the 
steading,  or  engage  in  mischievous  pur- 
suits. The  position  of  the  tusk  is  marked 
by  the  opening  in  the  upper  lip. 

6238.  Horns. — Much  may  be  observed  in  the 
set  and  form  of  ihe  horns  as  indicative  of  the 
character  of  their  bearers.  Small,  short,  sloncli- 
ing  horns  on  a  two  or  three-year-old  ox  give  a 
grave  and  contented  cast  to  the  countenance,  as 
may  be  observed  in  the  portrait  of  the  Short-hora 
ox  in  Plate  X.  Long  slouching  horns,  as  on  many 
of  the  Long-horn  oxen,  seem  to  oppress  the  head 
with  a  constant  depression.  Horns  springing  out- 
ward from  the  sides  of  the  head,  then  rising  up, 
and  bending  backwards,  never  fail  to  impress 
one  with  the  conviction  that  their  bearer  is  quick 
tempered,  ready  to  use  them  ofifensively  on  most 
occasions  ;  and  they  are  set  so  as  to  toss  up  any 
object  with  ease,  as  may  often  be  exemplified  in 
the  West-Highland  cow.  Horns  curving  laterally 
and  horizontally  forward  give  a  finished  appear- 
ance to  the  top  of  the  head,  when  viewed  in 
front,  as  exemplified  in  the  figure  of  the  centre 
Short-horn  cow  in  Plate  VL  Long  horns  rising 
outward,  forward,  and  having  points  looking 
outwards,  impart  a  very  majestic  air  to  the  head 
of  the  ox,  as  shown  in  fig.  577  of  the  West- 
Highland  ox.  Horns  rising  outward,  and  then 
approaching  behind  the  head,  give  an  idea  of 
malformation.  Horns  springing  outwards,  and 
then  coming  straight  forward  in  the  points,  seem 
formidable.  Horns  springing  outwards,  and  then 
approaching  forwards,  with  the  points  a  little 
elevated  and  separated,  as  in  the  Hereford  ox, 
when  seen  in  front,  seem  to  ornament  the  head, 
but  at  the  same  time  to  oppress  it  with  weight. 
A  horn  thick  at  the  root  for  its  length  looks 
clumsy,  and  so  does  one  blunted  at  the  point ; 
and  both  are  associated  with  dull  feeders.  When 
springing  outwards  much,  and  then  turning 
downwards,  as  in  the  left-hand  Short-horn  cow 
in  Plate  VI.,  they  seem  ungraceful.  A  good  horn, 
however  set,  is  small  where  it  emerges  from  the 
head,  and  tapers  gradually  to  a  fine  point.  A 
white  horn  looks  cleaner  than  a  dark-coloured 
one,  and  a  tip  of  brown  or  black,  according  to 
the  breed,  gives  a  pretty  finish — though  most 
Short-horns  have  theirs  entirely  white,  and,  being 
short  and  curving  inwards,  serve  more  for  orna- 
ment than  defence.  Oxen  with  spreading  horns 
are  better  feeders  than  those  which  contract 
suddenly  towards  the  front.  Horns  indicate  the 
age  of  cattle.  At  three  years  of  age,  the  horn  ia 
uniformly   smooth   from    the   root    to    the    tip. 
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Every  year  after  three,  it  is  protruded  from  the 
head  with  a  notch  on  it  ;  so  that,  by  counting  the 
number  of  notches,  and  adding  three  to  tliis 
number,  the  age  of  the  animal  may  be  ascer- 
tained. Tricks  are  practised  by  fraudulent 
dealers,  in  filing  down  some  of  the  oldest  notches, 
to  make  the  animal  appear  younger  than  it  is, 
and  the  unwary  are  thereby  deceived ;  but  a 
slight  inspection  of  the  horn  will  easily  detect  the 
fraud.  The  period  of  calving,  whether  late  or 
early,  naturally  affects  the  notches  of  the  horn, 
and  may  give  an  older  or  younger  appearance  to 
the  animal  than  itstrue  age.  A  hornless  ox  seems 
as  if  it  had  been  deprived  of  the  means  of 
defence;  the  size  of  the  head  in  the  bull  making 
up  for  the  loss  to  him;  but  a  hornless  heifer 
assumes  the  gentle  appearance  of  her  sex. 

6239.  As  with  cattle,  the  horns  of  sheep  indi- 
Olte  the  age  of  the  animal.  In  fig.  581,  the  age 
©r  the  Black-faced  tup  is  distinctly  marked,  the 
1  it  year's  growth  being  evidently  the  space  from 
t?ie  point  of  the  horn  to  the  letter  a,  when  the 
horn  is  small  ;  the  2d  year  is  from  a  to  the  notch 
at  6,  the  growth  of  the  horn  of  the  dinmont  being 
Stronger  and  longer  than  that  of  the  hugg  ;  the 
3d  year's  growth  is  marked  from  6  to  the  notch 
at  c,  which  is  still  longer  and  thicker  in  growth  ; 
the  4th  year,  from  c  to  the  notch  at  d,  shows 
the  vigorous  state  and  great  length  which  the 
horn  of  the  animal  had  attained  at  that  age  ; 
and  this  is  no  doubt  the  most  vigorous  period  of 
the  life  of  a  sheep  ;  and  the  5th  year's  growth 
is  shown  from  d  to  the  root  e.  The  age  of  the 
ewe,  fig.  582,  is  young,  not  exceeding  two  years. 
That  of  the  wether  in  Plate  IX.  is  greater,  not 
less  probably  than  four  years,  though  the  marks 
are  not  specified  with  the  distinctness  necessary 
to  decide  the  age  with  certainty. 

6240.  Horns  are  very  sensitive   organs,    no 

Fig. 


part  of  the  body  indicating  the  presence  of  internal 
disease  more  quickly  than  they  do.  Although  in 
pushing  directly  forward  with  them  in  the  fight 
horns  will  bear  a  great  force,  yet  a  single  stroke 
upon  them  with  a  cudgel  is  severely  felt  by  the 
animal,  and  a  single  such  stroke  has  been  known 
to  cause  them  to  slip  off  their  flint,  which  is  a 
vascular  bone,  full  of  blood-vessels,  so  that  in- 
flammation of  the  brain  or  lock-jaw  may  ensue. 
The  horn  indicates  the  internal  state  of  the  ani- 
mal, because  its  root  is  very  thin,  and,  being  close 
upon  so  vascular  a  part  as  the  flint,  the  state 
of  the  blood  is  more  easily  ascertained  than  at 
any  other  part.  When  the  horn  feels  cold, 
death-like  cold,  we  may  suspect  congestion  of 
the  blood  in  the  smaller  blood-vessels  some- 
where, in  consequence  of  inflammation. 

6241.  Teeth. — The  teeth  are  more  important 
organs  to  the  domesticated  animals  than  the 
horns.  The  horns  are  the  mere  instruments  of 
defence  and  of  attack  ;  and  the  nurtured  state' 
in  which  the  animals  are  usually  placed  renders 
their  use  unnecessary  ;  but  the  teeth  are  the 
instruments  by  means  of  which  they  break  and 
masticate  their  food  in  winter,  and  crop  and 
masticate  the  grass  in  summer  ;  which  being 
the  case,  the  condition  of  the  animal  mainly  de- 
pends upon  the  state  of  soundness  in  which  their 
teeth  may  be  preserved.  One  common  property 
exists  between  the  horns  and  teeth  of  animals — 
both  furnish  data  by  which  their  age  may  be 
ascertained.  You  have  already  seen  how  the 
horns  are  indicative  of  the  age,  both  of  cattle 
and  sheep,  and  we  shall  now  advert  to  the  man- 
ner in  which  the  teeth  may  be  examined  for  the 
same  purpose. 

6242.  Fig.  586  represents  the  left  half  of  the 
head  of  an  adult  horse,  viewed  internally,  and  so 
figured  as  to  show  the  origin  of  the  5th  pair  of 
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THE  VERTICAL   SECTION   OF   THE   HEAD   OF   THE    ADULT    HORSE,   SHOWING   THE   TEETH    AND   THB 
NERVOUS   SYSTEM    IN   CONNECTION    WITH    THEM. 


nerves,  and  the  nervous  branches  which  go  to  the 
teeth  ;  on  which  account  the  figure  may  be  con- 
sulted with  equal  advantage  for  a  knowledge  of 
the  distribution  of  the  nervous  system  and  of  the 
teeth.     The  milk-teeth  of  the  horse  consist  of  12 


incisors,  6  in  each  side  of  the  head  ;  and  of 
molars  16  in  number,  8  on  either  side  of  the 
head— in  all  28  teeth.  The  teeth  of  the  second 
dentition  are  40  in  number,  of  which  28  have' 
replaced  the   milk-teeth.      Those  between  the 
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incisors  and  molars,  called  the  canine  or  tusks, 
do  not  appear  along  with  the  teeth  at  an  early 
age.  Others  complete  the  arch  by  occupying  the 
room  made  by  the  growth  of  the  jaws  ;  these  are 
new  molars  which  come  out  of  both  jaws.  The 
full  set  consists  of  12  incisors,  4  canines,  and  24 
molars — in  all  40  in  number.  In  fi^.  586,  a  are 
the  incisors,  6  the  canine  or  tusks,  and  c  the 
molars.  "  This  is  the  order  of  coming  out  of  the 
second  or  permanent  dentition  of  the  horse," 
observes  M.  Rousseau.  "  The  first  permanent 
molar,  which  is  situated  behind  tlie  last  milk- 
molar,  presents  itself  before  any  of  the  milk-teeth 
have  fallen,  and  makes  its  appearance  upon  the 
maxillary  arch  from  the  11th  to  tlie  13th  month 
after  birth ;  it  will  be,  by  numerical  number,  the 
4th  persistent  molar,  when  all  the  milk-molars 
have  fallen.  The  5th  permanent  molar,  which 
is  situate  behind  the  preceding  tooth,  breaks  the 
edge  of  the  socket  from  the  14th  to  the  20th 
month.  During  this  time  the  decaying  teeth  die 
from  their  roots,  and  wear  down  their  crowns  to 
8uch  a  degree,  that  the  hollow  which  charac- 
terises the  surface  of  the  incisors  at  certain 
periods  cannot  be  observed,  so  that  the  veteri- 
narians call  them  lost-mark.  The  central  incisor 
or  pincer  is  ordinarily  of  the  9th  or  1 1th  month  ; 
the  lesser  incisor  from   the    11th   to  the    13th 


month  ;  and  the  lateral  incisor,  or  corner-tooth, 
from  the  14th  to  the  20lh  month.  Once  these 
teeth  cease  to  have  mark,  they  bear  upon  their  sur- 
face a  smooth  trace,  brown  and  indelible,  which 
diminishes  the  more  the  teeth  approacli  their 
fall.  The  first  permanent  molar  replaces  the  1st 
and  2d  milk-molar  from  2  years  to  2j  years. 
The  central  incisor  appears  upon  the  edge  of  the 
socket  after  the  coming  out  of  the  5th  permanent 
molar,  from  2^  to  3  years.  The  2d  permanent 
molar  replaces  the  3d  milk-molar  a  little  after 
the  same  term,  or  one  or  two  months  of  diffe- 
rence. The  3d  permanent  molar  replaces  the  4th 
decaying  molar  at  three  years  ;  at  this  time  also 
appears  the  6th  and  last  molar.  The  lesser 
incisor  from  34  to  4  years.  The  canine  or  tusks 
appear  from  4  to  4^  years.  At  last,  the  second 
dentition  is  ordinarily  terminated  by  the  lateral 
incisor  or  corner-tooth.  It  must  not  be  thought, 
however,  that  the  coming  out,  as  I  have  endea- 
voured to  indicate  as  the  most  ordinary,  is  with- 
out variation  ;  this  would  be  to  give  to  nature 
too  regular  a  progress.  All  teeth  in  general  are 
the  more  developed  that  they  belong  to  a  large 
and  robust  subject." 

6243.  Fig.  587  gives  a  similar  representation 
of  the  dental  system  of  the  adult  ox,  and  of  the 
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THE   VERTICAL    SECTION   OF   TlIK    IIKM)    OP   'i'llb     \i>Vl.V   ii.\,    MIOUING    THE   TEETH    AND    THE    NERVOUS 
SVhTE.M    IN    LON.NElTION    Willi    THKM. 


nervous  system  connected  with  it,  that  tlie  pre- 
ceding figure  gives  of  those  of  the  horse.  The 
milk-teeth  of  the  ox  are,  8  incisors  on  the  lower 
jaw,  and  none  on  the  upper,  and  12  molars,  3  on 
each  jaw.  In  the  adult  ox  are  8  incisors  on  the 
lower  jaw,  and  none  on  the  upper  ;  and  there 
are  24  molars,  6  on  each  jaw.  In  the  figure,  a 
are  the  incisors,  and  b  the  molars,  and  the  same 
configuration  exists  in  the  sheep.  "  In  the 
second  dentition,  these  teeth  show  themselves 
upon  the  edge  of  the  socket  in  the  following 
order,"  snys  M.  Rousseau.  "  The  4th  permanent 
molar  comes  out  from  the  4th  to  the  6th  month 
after  birth,  and  commences  the  second  dentition. 
The  1st  or  central  replacing   incisor,  from  the 


15tli  to  the  2:d  mouth.  The  5th,  or  penult 
molar,  from  the  18th  to  the  22d  month.  The 
2d  replacing  molar,  as  also  the  2d  incisor  of  this 
order,  appear  from  the  28th  to  the  32d  month. 
The  3d  replacing  molar,  as  also  the  3d  incisor, 
come  out  very  near  at  the  same  time,  that  is, 
from  the  38lh  to  the  48th  month.  The  6ih,  or 
last  molar,  from  the  44th  to  the  52d  month.  At 
length  the  4tli  permanent  incisor  tooth  terminates 
the  second  dentition,  which  is  ordinarily  com- 
pleted when  the  animal  has  not  yet  attained  its 
5lh  year." 

6244.  Fig.  588  gives  a  section  of  the  head  of  a 
wild  boar,  in  which  the  dental  and  nervous  sys- 
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terns  iare  distinctly  delineated  :  a  are  the  superior 
incisors  ;  6  the  superior  lateral  incisor  ;  c  the 
inferior  incisors  ;  d  the  upper  canine  or  defence 


tusk  ;  e  the  inferior  canine  or  defence  tusk,  the 
origin  and  form  of  which  may  be  easily  traced  ; 
and /are  the  molars.     I  have  selected  the  head 
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THE  VERTICAL   SECTION   OF   THE    HEAD    OP   THE  WILD    BOAR,   SHOWING   THE   TEETH  AND   THE    NERVOUS 
SYSTEM    IN   CONNECTION    WITH    THEM. 


of  the  wild  boar  for  illustration,  because  the 
character  of  all  the  teeth,  and  particularly  that 
of  the  tusks,  is  more  strongly  developed  than  in 
the  domesticated  boar.  The  tusks  of  the  sow 
are  comparatively  short  and  weak.  The  milk- 
teeth  of  the  ordinary  pig  are  32  in  number, 
namely,  12  incisors,  4  canines  or  tusks,  and  16 
molars,  half  of  which  numbers  are  on  each  side 
of  the  head.  The  second  dentition  is  only  com- 
pleted as  soon  as  all  the  milk-teeth  have  falleu  ; 
and  these  are  not  only  replaced,  but  3  other 
molars  on  each  jaw  rise  up,  one  after  the  other, 
until  the  whole  dental  arch  is  completed,  when 
the  entire  complement  is  44  teeth,  of  which  22 
are  on  the  upper,  and  22  on  the  lower  jaws,  and 
they  are  divided  thus,— 12  incisors,  4  tusks,  and 
28  molars.  These  teeth  are  composed  of  two 
substances,  the  one  bony,  the  other  enamelled. 
"  The  tusks  are  each  enclosed  in  a  socket,  filled 
with  a  substance  analogous  to  the  marrow  of  the 
long  bones  ;  it  is  most  remarkable,  and  most 
abundant  in  the  inferior  tusks.  These  teeth  are 
only  provided  with  enamel  upon  the  external 
face  of  the  permanent  tusks."  * 

6245.  In  regard  to  the  indications  of  age  by 
means  of  the  teeth,  in  the  hnrse  the  marks  on 
the  crowns  of  the  front  teeth  on  the  lower  jaw 
are  almost  always  obliterated,  or  at  least  cannot 
be  depended  on,  after  9  years  of  age.  After  that 
period,  the  only  means  of  judijing  is  by  the 
quantity  of  matter  ground  off  the  top  of  the 
teeth,  and  by  tlie  distance  between  the  teeth 
themselves  ;  the  older  the  horse  gets,  the  wider 
the  space  between  them  becomes.  In  regard  to 
the  grinding  down  of  the  teeth,  however,  you 
should  know  that  pasturage  on  sharp  land,  and 
support  on  hard  food,  such  as  unbruised  corn 
and  beans,  will  wear  down  teeth  much  faster 
than  pasturage  on  soft  land  and  prepared  food. 
The  same  remark  applies  to  cows  which  have 
been  pastured  on  sliarp  or  soft  land,  and  been 


fed  on  straw  and  turnips,  or  on  boiled  food—  and 
it  is  only  applicable  to  them  ;  for  as  to  steers, 
their  age,  being  very  limited,  cannot  be  mistaken 
from  the  growth  and  condition  of  the  body.  The 
teeth  of  cows  also  stand  wider  as  they  advance 
in  years. 

6246.  A  horse's  mouth  is  easily  opened  for  the 
purpose  of  examination,  by  introducing  a  finger 
by  the  side  of  the  mouth  into  the  space  between 
the  incisor  and  molar  teeth,  where  the  bit  of 
the  bridle  lies  upon  the  tongue,  when  the  horse 
will  play  his  mouth,  to  get  quit  of  the  finger,  and 
show  as  much  of  the  lower  teeth  as  to  ascertain 
what  you  want.  Some  sulky  horses  require  to 
have  their  lips  held  asunder  ;  and  vicious  ones 
will  even  strike  out  with  the  fore-feet  when  their 
mouth  is  meddled  with.  I  had  a  work-mare  which, 
the  moment  her  month  was  attempted  to  be  held 
for  examination,  would  wheel  quickly  round, 
and  kick  vvith  the  hind  feet  at  the  person  at- 
tempting it.  A  cow's  mouth  cannot  be  examined, 
without  first  holding  her  nose,  elevating  her 
mouth,  and  drawing  down  her  under  lip. 
Some  cows  will  not  allow  themselves  to  be  taken 
by  the  nose,  and  the  thing  can  only  be  done,  in 
such  a  ca?e,  by  stratagem.  Some,  again,  have 
such  a  power  in  their  nose  in  curling  up  the 
nostrils  when  held,  that  its  pressure  against  the 
holder's  fingers  renders  them  soon  powerless  ; 
but  a  steady  pinch  of  the  thumb-nail  against  the 
septum  of  the  nose  will  make  any  cow  give  way, 
provided  the  person  has  strength  to  hold  her 
firmly  at  her  first  attempt  to  break  away. 

6247.  Malformation.  —  Any  malformation  in 
the  reproductive  organs  of  breeding  animals  may 
incur  a  serious  loss  to  breeders.  A  draught  stal- 
lion, whicli  gained  the  first  prize  of  his  class  at  a 
Show  of  theEasteruForlar.-hire  Agricultural  Asso- 
ciation, left  no  produce  in  the  district  he  had  served 
for  the  premium.     It  was  afterwards  discovered 
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that  one  of  his  testes  had  never  descended  into 
thescrotum.  A  very  fine  Short-horn  bull,  wliich 
gained  the  premium  at  the  Show  of  the  Border 
Union  Agricultural  Society  at  Coldstream,  could 
not  get  one  of  the  cows  he  had  served  in  calf. 
It  was  ascertained  that  the  testes  had  never 
descended  freely  into  the  scrotum.  A  Leicester 
dinmont  tup,  that  I  knew  had  been  engaged  for 
the  season  by  a  breeder,  did  not  get  a  single  ewe 
in  lamb  from  a  similar  malformation.  In  all 
these  cases,  the  loss  and  disappuintment  to  a 
large  number  of  breeders  was  of  the  most  serious 
description,  being  deprived  of  the  iiicrease  of  a 
large  proportion  of  tlieir  year's  stock.  Of  other 
kinds  of  malformation,  I  have  seen  an  ox  have  an 
orifice,  a  sort  of  vaginal  opening, between  his  but- 
tocks, by  which  he  emitted  urine  instead  of  by  tl:e 
ordinary  urethra.  He  seemed  to  feel  no  incon- 
venience, and  throve  and  fattened  well  enough. 

6248.  The  origin  of  the  domesticated  animals 
has  given  rise  to  much  difference  of  opinion 
among  writers,  one  class  averring  that  they 
must  have  been  produced  by  the  care  of  man 
from  the  wild  races  nearest  akin  to  them,  whilst 
others  maintain  that  they  were  originally  created 
for  man's  use.  Those  who  believe  that  they  have 
been  derived  from  the  wild  races,  argue  that 
man's  condition  was  originally  savage  ;  whilst 
those  who  believe  that  they  were  created  for  man's 
use,  also  believe  that  man  was  originally  created 
a  civilised  being.  This  question  was  well  dis- 
cussed by  the  late  Mr  Stark  of  Edinburgh, 
who  adduced  abundance  of  proof  that,  if  man 
had  been  created  a  savage,  he  would  have  con- 
tinued a  savage  to  this  day  ;  and  that  no  type  of 
the  domesticated  animals  are  to  be  seen  in  a 
wild  state,  except  those  whose  history  are 
known.  The  semi-wild  horses  a:!d  cattle  met 
with  on  the  steppes  of  Tartary  have  increased  in 
numbers,  from  a  few  domesticated  ones  which 
had  gone  from  man's  control  ;  and  it  is  well 
known  that  the  hurse  and  the  ox  were  unknown 
in  America  until  after  its  discovery  by  Europeans. 
A  decided  proof  that  the  semi-wild  races  of  horses, 
oxen,  and  dogs  were  once  domesticated  is  to  be 
deduced  from  the  fact  that,  when  captured,  they  at 
once  submit  to  man's  control,  whereas  no  really 
wild  race  of  any  animals  has  yet  done  so ;  and 
consequently  man  has  domesticated  none.  The 
same  sort  of  evidence  Mr  Stark  adduces  in  regard 
to  the  cereal  grains  wliich  support  the  human 
species,  none  of  which  have  ever  been  found 
growing  in  a  wild  state.  I  entirely  ygree  with 
Mr  Stark's  views  on  tliese  subjects,  and  believe 
that  the  original  state  of  our  present  domesti- 
cated animals  was  domestication.  Such  a  view 
is  also  most  consonant  with  what  is  stated  in  the 
sacred  volume.* 


ON  THE  PRINCIPLES  OF  BREEDING. 

624.9.  The  great  principle  upon  which 
the  breeders  of  stock  proceed,  in  breeding 


all  the  kinds  of  the  domesticated  animals, 
is,  that  "like  produces  like;"  and  this 
law  of  resemblance  is  so  universally  appli- 
cable to  all  sorts  of  breeding,  that,  were 
the  pnjper  means  always  taken  to  produce 
it.  the  result  would  never  end  in  failure. 
No  doubt,  means  have  always  been  sup- 
posed to  have  been  taken  to  attain  that 
end,  and  many  breeders  have  actually 
used  them  for  that  purpose  ;  and  the 
results  they  have  produced  have  been 
excellent,  and  have  in  fact  been  the 
source  from  which  has  been  derived  all 
the  improved  hreeds  of  our  domesticated 
animals.  Still  it  must  be  owned  that  the 
procedure  has  been  founded  on  no  higher 
a  principle  than  that,  because  a  dam  or  a 
sire  was  seen  to  possess  one  or  more 
desired  points,  it  was  proper  to  employ 
her  or  him,  or  botii,  for  the  attainment  of 
those  points  in  their  progeny.  The  points 
desired  might  be  attained,  or  they  might 
not ;  for  all  breeders  proceeding  in  this 
way  must  acknowledge  having  beea 
disappointed  beyond  their  expectations, 
whilst  others  have  obtained  success  beyond 
the  means  used  would  warrant.  In  either 
case  the  procedure  was  empirical,  and 
faith  could  only  be  placed  in  the  means 
employed,  in  proportion  as  a  similar  result 
had  been  produced  in  the  experience  of  the 
breeder  himself. 

6250.  Xow,  it  would  be  extremely 
desirable  could  less  be  left  to  chance,  and 
more  to  certainty  in  breeding  —  that  is, 
less  to  empiricism  and  more  to  principle, 
than  has  hitherto  been  the  case,  even 
although  success  has  hitherto  attended  the 
many  attempts  made  in  the  dark ;  so  that 
he  who  could  point  out  a  more  certain 
way  upon  principle,  would  not  only  lessen 
the  toil  and  enhance  the  profit  of  the 
farmer,  but  also  earn  the  gratitude  of  the 
country.  I  think  such  a  person  is  found 
in  Mr  Alexander  Walker,  an  eminent 
physiologist  in  London,  who  has  explained 
his  views  on  this  subject  in  distinct  lan- 
guage, in  a  work  which  he  published.  Mr 
Walker  takes  man  in  illustration  of  his 
views,  because  he  is  the  most  perfect 
being  in  existence ;  and  he  divides  the 
several  organs  and  functions  of  his  struc- 
tural system  into  three  great  classes — the 
locomotive,  the  vital,  and  the  mental. 
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6251.  The  locomotive  organs  consist  of  the 
organs  of  support,  as  the  bones  ;  the  organs  of 
connection,  as  the  ligaments  ;  and  the  organs  of 
motion,  as  the  muscles.  That  those  organs  may 
perform  their  functions,  it  is  necessary  that  they 
be  connected  with  the  motor  nerves,  which  arise 
from  the  cerebel — the  portion  of  the  brain  situate 
in  the  back  part  of  the  head  ;  and  they  are  also 
connected  with  the  movable  part  of  the  face, 
the  under  lip,  and  the  jaw.  The  shape,  the 
limbs,  the  skin  belong  to  this  class. 

6252.  The  vital  organs  consist  of  the  organs 
of  absorption,  as  the  lymphatics  ;  the  organs  of 
circulation,  as  the  arteries,  veins;  and  the  organs 
of  secretion,  as  the  glands.  That  those  organs 
may  perform  their  functions,  they  are  connected 
with  the  sympathetic  nerves,  which  arise  from 
the  cerebrum,  the  portion  of  the  brain  occupying 
the  fore  part  of  the  head  ;  and  they  are  also 
connected  with  the  immovable  parts  of  the  face, 
as  the  forehead,  and  above  the  lowest  part  of 
the  nose.  The  digestive,  respiratory,  and  repro- 
ductive orgaus,  together  with  fat,  milk,  and  other 
animal  products,  belong  to  this  class.  The 
beautiful  flow  of  the  lines  of  the  body,  the  manner, 
the  action,  the  health,  the  constitution  are  depen- 
dent on  these  orgaus  and  their  functions. 

6253.  The  mental  organs  consist  of  the  organs 
of  sense,  as  the  eye,  ear ;  the  organs  of  per- 
ception, as  the  cerebrum  ;  and  the  organs  of 
volition,  as  the  cerebel.  The  functions  of 
the  organs  of  sense  are  to  receive  impressions 
from  external  bodies  by  means  of  the  eye,  ear, 
smell,  and  touch  ;  the  functions  of  the  cerebrum 
are  to  perceive,  compare,  reflect ;  and  those  of 
the  cerebel  to  will,  and  consequently  to  throve 
the  muscles  into  action  to  fulfil  its  purpose.  The 
cerebrum  is  in  connection  with  the  organs  of  sense 
which  receive  the  impressions  by  the  senses,  con- 
vey them  to  those  of  perception — the  cerebrum — 
which  iu  its  turn  acts  upon  the  organs  of  volition  or 
will,  which  sets  the  locomotive  organs  in  motion. 

6254.  A  mere  knowledge  of  those  organs  and 
their  functions  would  avail  nothing,  were  it  not 
in  our  power  to  distinguish  whether  or  not  one 
parent,  or  both  indiscriminately,  impart  their 
organisation  to  tlieir  offspring.  It  is  the  want  of 
this  distinction  which  has  caused  the  breeding 
of  the  domesticated  animals  to  be  conducted 
in  the  uncertain  manner  I  have  alluded  to.  Mr 
Walker  clearly  expounds  that  one  class  of 
organs  are  propagated  by  one  of  the  parents, 
and  the  other  class  by  the  other  parent,  and  that 
either  parent  does  not  propagate  either  class  in- 
discriminately; and  moreover  that,  in  the  propa- 
gation of  organs  from  parents  to  progeny,  organi- 
sation is  nearly  indestructible,  for  it  may  often 
be  seen  that  neither  nourishment  entirely  derived 
from  the  mother,  nor  climate,  nor  education, 
diminishes  an  original  likeness  of  the  father  ; 
and,  without  this  effect,  it  would  not  be  possible 
for  like  to  produce  like.  Each  parent,  therefore, 
communicates  a  distinct  series  of  organs;  and  the 
only  modifications  which  the  organs  communi- 
cate<l  by  either  parent  undergo,  are  cliiefly,  if 
not  altogether,  such  as  are  necessary  to  harmony 


of  action  with  those  communicated  by  the  other 
parent,  and  to  difference  of  sex. 

6255.  The  one  parent  communicates  the 
anterior  part  of  the  head,  the  upper  middle 
part,  the  osseous  or  bony  part  of  the  face,  the 
forms  of  the  organs  of  sense,  (the  ear,  upper 
lip,  lowest  part  of  the  nose,)  and  the  whole  of  the 
nutritive  system,  (the  contents  of  the  trunk,  or 
the  thoracic  and  abdominal  viscera,  and  conse- 
quently the  form  of  the  trunk  itself,  in  so  far  aa 
it  depends  upon  its  contents.)  The  resemblance 
to  that  parent  is  consequently  found  in  the  fore- 
head and  the  bony  parts  of  the  face,  as  the 
orbits,  cheek-bones,  jaws,  chin  and  teeth,  as  well 
as  the  shape  of  the  organs  of  sense,  and  the  tone 
of  the  voice.     These  constitute  the  vital  system. 

6256.  The  other  parent  communicates  the 
posterior  part  of  the  head,  the  lower  middle  part, 
the  cerebel  situate  within  the  skull  immediately 
above  its  junction  with  the  back  of  the  neck,  and 
the  whole  of  the  locomotive  system,  (the  bones, 
ligaments,  and  muscles,  or  fleshy  parts.)  The 
resemblance  to  that  parent  is  consequently 
found  in  the  backhead,  a  few  more  movable 
parts  of  the  face,  as  the  ear,  the  under  lip, 
eyebrows,  and  the  external  form  of  the  body, 
in  so  far  as  they  depend  on  the  muscles, 
as  well  as  the  form  of  the  limbs,  even  to  the 
fingers,  toes,  nails,  &c.  Several  circum- 
stances indicate  that  with  this  series  of  organs 
go  the  skin  and  its  appendages,  which  have 
much  aflSnity  with  the  osseous  system.  Not 
only  does  the  skin  become  horny  from  pressure, 
but  hair,  wool,  bristles,  spines,  scales,  nails,  bones 
are  its  productions,  (the  bony  and  skinny  often 
uniting  in  horns;)  and  in  many  inferior  animals, 
as  the  crustacete,  it  becomes  shelly,  and  serves 
the  purpose  of  bones.  These  constitute  the  loco- 
motive system. 

6257.  As  regards  the  human  race,  Mr  Walker 
observes  that  the  male  or  the  female  parent  may 
give  either  series  of  organs ;  that  is, either  forehead 
and  organs  of  sense,  with  the  vital  and  nutritive 
organs,  or  the  backhead,  with  the  locomotive 
organs. 

6258.  Amongst  the  domesticated  animals,  the 
effects  of  those  laws  have  been  observed  to  have 
taken  place,  but  the  laws  themselves  on  which 
those  effects  depend  have  in  no  case  been  defined 
before  Mr  Walker  did  so.  Observation  has  proved 
that  the  male  animal  has  a  stronger  influence 
over  the  organisation  of  the  progeny  than  the 
female,  and  that  he  communicates  the  locomotive 
organs  to  the  progeny,  and  consequently  that  the 
female  communicates  the  nutritive  iTgans.  Keep- 
ing tills  distinction  in  view,  it  is  evident  that  any 
changes  desired  in  any  particular  organ  of  the 
domesticated  animals  will  be  more  easily  and 
certainly  effected  than  those  in  the  human  organ- 
isation. The  late  Mr  Kniglit,  the  eminent  phy- 
siologist, had  observed  that  among  domesticated 
animals  he  had  never  witnessed  any  difference  in 
the  influence  of  the  male  or  the  female  parent  upon 
the  forms  of  the  heads  of  the  offspring.  The 
obvious  reason  given  by  Mr  Walker  for  this  is 
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that  in  cattle,  horses,  and  sheep,  the  form  of  the 
back-lieaJ  and  cerebel  is  hid  by  the  great  trans- 
verse ri<ige  of  tlie  occipital  bone,  to  which  the 
large  ninscles  which  raise  the  head  are  attached  ; 
as  also  by  those  muscles  themselves,  and  by  the 
elastic  ligament,  which,  without  voluntary  effort, 
assists  them  in  maintaining  the  position  of  the 
neck.  In  man,  on  the  contrary,  owing  to  his  up- 
right position,  the  head  is  greatly  supported  by 
resting  on  the  vertebral  column  ;  large  ligaments 
and  mu?cles  are  not  required,  and  the  projection 
caused  by  the  back-head  and  cerebel  is  perfectly 
obvious.  Horses,  cattle,  and  sheep,  therefore, 
show  only  the  forehead  and  face  ;  and  their  whole 
head  consequently  seems  to  go,  undivided,  along 
with  the  vital  organs  in  the  trunk  of  the  body. 
Concealed,  however,  though  the  back  head  is  in 
these  auimals,  we  have  proof  of  its  various  deve- 
lopments in  the  various  developments  of  the  mus- 
cular system,  with  which  the  former  must  always 
correspond,  and  which  at  all  events  show  what 
each  parent  communicates. 

6259.  With  regard  to  the  mental  organs,  it  is 
evident  that  in  all  voluntary  acts  in  which  two 
sexes  are  engaged,  two  thinking  systems  are  in- 
volved ;  and  as  the  first  portion  of  the  thinking 
system,  sensation  and  observation,  is  passive  or 
dependent  on  impression,  and  the  last  porti'jn, 
dependent  on  passion  and  volition,  is  active  and 
exciting  to  locomotion,  it  is  evident  that,  in  the 
act  of  reproduction,  one  or  the  other  sex  will 
always  be  relatively  passive,  and  the  other  rela- 
tively active.  Hence  the  progeny  will  receive  from 
the  one  parent  the  organisation  in  whiih,  in  the 
thinking  system,  sensation  and  observation  de- 
pend, and  from  the  other  that  in  which  passion 
and  volition  spring  ;  for  the  very  terra  reproduc- 
tion implies  the  communication  of  similar  organs 
and  functions,  and  therefore  of  the  most  energetic 
and  characteristic  ones.  Thus  the  coininunicatioa 
of  mind,  and  of  its  most  distinguishing  or  peculiar 
characteristics, to  progeny,  evidently  depends  upon 
mind,  and  the  relative  predominance  of  its  two 
great  divisions  iu  the  parents ;  and  on  each  of  these 
again  depend  the  locomotive  system  and  the  vital 
respectively.  The  entire  law  may  thus  be  briefly 
stated  in  regard  to  the  breeding  of  the  domesti- 
cated animals: — Tlie  thinking  organs  are,  in 
equal  and  distinct  portions,  derived  from  both 
parents  ;  while  the  dam  gives  the  wiiole  of  the 
nutritive,  and  the  sire  the  whole  of  the  locomotive 
organs.* 


ON  THE  SELECTION  OP  PARENTS  IN 
BREEDING. 

62C)0.  Since  males  communicate  their 
organisation  witli  tlie  niost  obvions  efl'ect, 
thev  are  in  most  request  amonirst  breeders 
for  the  impnivement  of  their  stocks.  Higb 
prices  liave  been  ^fiven,  and  bigli  premiums 
are  annually  offered,  for  superior  males, 


wbetlier  stallions,  bulls,  or  tnps  ;  and  it  is 
fortunate  for  the  more  rapid  extension  of 
tlie  improvement  of  stock,  tliat  tbe  in- 
fluence of  tbe  male  thus  bears  sway  in  the 
propaL'ation  of  bis  kind,  as  by  tbe  per- 
mission of  polygamy  one  male  may  serve 
many  females,  and  thereby  extend  bis 
influence  in  tbe  exact  proportion  to  tbe 
number  of  the  latter;  whereas  a  female 
produces  usually  one  in  tbe  course  of  a 
year.  A  stallion  serves  from  60  to  80 
mare.s,  a  bull  60  cows,  and  a  tup  60  ewes 
in  a  season — n<»t  once  or  twice  only,  but  as 
often  until  the  female  prove  with  young. 
Generally  the  female  conceives  at  the  first 
service  of  the  male,  and  at  all  events  at 
tbe  second  ;  but  should  her  desire  continue 
beyond  that  time,  she  is  withdrawn  from 
breeding,  to  avoid  the  risk  of  a  late  pro- 
geny, or  none  at  all ;  for  a  late  calf,  lamb, 
or  foal  loses  one  year  of  its  progress,  com- 
pared with  its  earlier  born  companions. 

6261.  Few  farmers  commit  the  mistake 
of  not  selecting  the  best  male  that  can  be 
produced  ;  but  many  commit  the  inconsis- 
tent mistake  of  enijiloying  inferior  females. 
In  horses,  for  example,  the  prize  horse  of  tbe 
district  will  generally  be  selected  to  serve 
tbe  mares,  but  it  is  rare  to  find  the  best 
mare  in  the  farm  bearing  foals.  The  brood 
mare,  or  there  may  be  more  than  one,  is 
generally  one  which  is  too  old  to  keep  up 
in  the  work  with  tbe  rest  of  the  hor.?es,  and 
although  berback  be  swung  with  work,  her 
wind  broken,  and  she  have  a  bad  leg,  she 
is  considered  quite  suitable  for  bearing 
foals.  Tbe  very  opposite  system  ought  to 
be  followed  :  the  best  mare  should  carry 
the  foals  bred  on  tbe  farm  ;  and  a  stron«* 
fresh  mare  with  a  good  constitution  will 
be  quite  able  to  take  her  share  of  the  work, 
and  bring  up  a  foal  besides.  Let  marea 
not  be  under  5  years  of  age  when  the  horse 
is  first  j)ut  to  them  ;  for  they  will  not  have 
acquired  their  full  stature  until  that  age.; 
and  from  that  jieriod  let  them  bear  a  foal 
every  year  until  tliey  attain  12  or  13 
years,  wiien  they  should  cease  to  breed; 
as  old  mares,  any  more  than  old  females 
of  other  classes  of  aniu)als,  cannot  produce 
a  vigorous  progeny.  Thus,  b)r  7  years, 
may  fresh  young  mares,  stinted  to  the 
best  stallions  that  can  be  secured,  pro- 
duce,   and    bring    up,    foals    every  year. 
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Sach  foals  will  be  strong  in  bone  and  con- 
stitution, and  be  always  in  liigli  condition, 
because  tbey  are  the  oiFspring  of  young 
mares  tlieniselves  high  in  condition,  and 
overflowing  with  milk  ;  and,  having  been 
brought  up  together,  will  work  better  to- 
gether. I  recommend  this  plan  with  con- 
fidence, because  I  have  myself  fdlowed  it 
with  success  for  years.  I  do  not  re- 
member selling  a  young  horse,  warranted 
to  work  well  on  a  farm,  under  £35,  when 
horses  were  low  in  price ;  and  1  had  three 
excellent  mares  when  I  employed  four 
pairs  of  horses,  and  two  out  of  the  three 
bare  foals  every  year. 

6262.  In  regard  to  cows  the  practice  is 
better  than  that  with  mares,  although  it  is 
not  so  good  as  it  should  be,  many  heifers 
being  transferred  to  the  cow-stock  that 
ouglit  never  to  have  become  the  inmate 
of  a  cow-byre.  Another  mistake  is,  that 
when  a  cow  happens  to  be  a  good  milker, 
she  is  kept  for  breeding  long  after  her  con- 
stitution has  become  weakened  by  age, 
and  the  demand  is  kept  up  upon  Iier  sys- 
tem in  bringing  up  a  calf  every  year,  and 
of  supplying  milk  after  the  calf  has  been 
weaned.  A  young  healthy  cow  will  be 
much  more  profitable  than  any  old  worn- 
out  favourite. 

6263.  Ewes  are  also  better  selected  for 
breeding  from  than  mares,  though  too 
many  are  kept  in  the  flock  because  they 
may  have  happened  to  cast  an  extraordi- 
nary fleece  of  wool,  or  two  lambs  every 
year,  or  have  always  brouglit  uj)  their 
lambs  well.  The  same  rule,  however, 
applies  to  them  as  to  cows — old  age  brings 
along  with  it  many  infirmities  in  theui. 
And  it  ought  never  to  be  forgotten  that 
such  infirmities,  although  not  originally 
existing  in  the  females,  and  only  brought 
on  by  hard  labour,  or  by  long  use,  will 
yet  bo  communicated  to  the  progeny  as 
certainly  as  if  they  had  originally  existed 
in  the  parents. 

6264.  I  think  1  may  safely  say,  that  if 
you  select  stallions  and  m:irey,  bulls  and 
cows,  tupsand  ewes,  boarsand  sows,  of  such 
animals  as  their  portraits  in  the  plates  to 
this  work  indicate  them  to  have  been,  you 
will  not  commit  a  great  mistake. 


6265.  Following  out  Mr  Walker's  law  of  the 
part  which  each  parent  performs  in  the  produc- 
tion of  the  progeny  in  its  application  to  the 
selection  of  parents,  we  can  at  once  see  that,  if 
we  want  any  organisation  belonging  to  the  loco- 
motive system,  we  shall  look  in  vain  for  it  to  the 
female  ;  and,  on  the  other  hand,  if  we  want  any 
organisation  connected  with  the  nutritive  system, 
we  shall  seek  for  it  as  much  in  vain  in  the  male. 
Every  amendment,  therefore,  desired  in  any  of 
the  kinds  of  our  stock,  we  must  first  ascertain  to 
which  of  the  systems  of  organs  it  belongs,  and 
employ  a  male  or  female  to  amend  it,  as  the  case 
may  be.  Thus  diseases  of  the  digestive  or 
respiratory  organs  in  a  female  would  be  far  more 
fatal  to  the  welfare  of  the  progeny  than  if  the 
same  complaint  were  observable  in  the  male,  and 
the  female  were  entirely  free  from  them  ;  but 
then  it  should  never  be  lost  siglit  of  that  both  the 
parents  should  have  all  their  natural  and  respec- 
tive powers  in  absolute  perfection,  otherwise  we 
run  tlie  risk  of  inviting  the  propagation  of  disease. 
We  may  also  expect  that  whatever  increases  the 
ardour  of  passion  invigorates  the  progeny.  It  is 
moreover  observed,  that  habits  and  pursuits  long 
followed  develop  the  organs  they  employ.  Thus, 
a  draught  stallion  and  mare  will  produce  foals 
whose  muscular  system  is  as  well  suited  for  labour 
in  the  plough  as  the  cart.  A  racing  stallion  and 
mare  will  likewise  produce  foals  well  adapted 
for  speed.  A  cow,  whose  disposition  to  fatten  is 
great,  will  produce  calves  with  that  tendency  ; 
and  a  bull,  which  displays  much  spirit  and  reso- 
lution, will  likely  produce  calves  of  similar 
tendency,  if  there  be  in  all  these  cases  no  coun- 
teracting function  exercised  by  the  other  parent. 
We  may  say,  then,  that  the  hereditary  powers 
will  generally  be  found  best  calculated  to  do 
that  which  the  parents  through  successive  gene- 
rations have  done.  Mr  Knight  remarked  that, 
when  the  male  and  female  parents  are  of  the 
same  variety,  each  parent  has  an  equal  influence 
on  the  oflFspring  as  to  temper,  sagacity,  &c.,  and 
in  giving  hereditary  propensities  ;  that  is,  both 
parents  equally  originate  the  mental  organisation. 

6266.  In  breeding  horses  subject  to  the  laws 
enunciated,  it  is  necessary  that  the  organisation 
of  the  animals  selected  should  be  of  the  most  per- 
fect kind — a  certain  age,  and  the  exercise  and 
perfection  of  every  function,  are  essential.  A 
horse  should  be  perfectly  mature  before  covering. 
A  mare  may  breed  at  four  year  old  ;  at  an  earlier 
period  breeding  will  interfere  with  the  develop- 
ment of  her  structure  and  strength.  A  stallion 
constantly  exercised  has  superior  progeny  to  one 
kept  in  a  state  of  inactivity.  A  horse  or  mare 
incapable  of  work,  or  which  has  suffered  from 
liard  and  continual  labour,  is  certainly  injurious 
to  its  progeny.  Constitutional  infirmity  is  fatal. 
A  mare  that  has  sliiiked  her  foal  is  always 
liable  to  the  same  conduct.* 

6267.  Tlie  practical  propertiesofa  good  draught 
stallion  are  these  : — Sound  constitution,  good 
temper,  easy  action,  short  legs,  straight  back, 
round  rib,  strong  over  the  loins,  deep  chest,  good 
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ends,  lengthy  quarter,  aaid  plenty  of  bone  ami 
muscle.  Such  properties  in  a  horse  cannot  tail 
to  improve  his  kind. 

6268.  The  properties  of  a  good  drauglit  mare 
are  these: — Mares,  too,  instead  of  possessing 
imperfections,  hereiiitiiry  diseases,  and  bad  forms, 
and  being  either  worn  nut  or  too  young,  ought  to 
have  short  legs,  broad  deep  chest,  back  rather 
long  than  too  short,  a  broad  well-lifted  and 
round  loin,  quarters  long  and  rounded  on  the  top, 
haunches  wider  th;in  the  hips,  fine  animated 
head,  pleasing  countenance,  density  and  firmness 
of  muscle,  sinew,  and  structure,  clean  muscular 
and  sinewy  leg,  large  knee,  broad  wide  hock, 
the  shank  and  sinews  in  both  fore  and  hind  legs 
well  developed,  and  straight  dropped  below  the 
hock-joint.  Such  a  mare  cannot  fail  to  throw  a 
good  foal  when  served  with  such  a  horse  as  has 
just  been  described  ;  and  when  both  sire  and 
dam  are  well  assorted,  tlieir  progeny  will  most 
probably  possess  their  distinctive  characters. 

6269.  Under  the  same  laws  Mr  Walker  thus 
describes  the  cliaracteristics  of  the  best  cattle  : — 
Face  rather  short,  the  muzzle  small,  the  horns 
fine,  the  neck  light,  particularly  where  it  joins 
the  head,  the  chest  %vide,  deep,  and  capacious, 
the  tail  broad  and  fat  towards  the  top,  but  t'liu 
towards  the  lower  part,  which  it  will  always  be 
when  the  animal  is  small-boned,  the  lower  part 
of  the  thigh  small,  tlie  legs  short,  straight,  clean, 
and  fine-boned,  tiiough  not  so  fine  as  to  indicate 
delicacy  of  constitution,  the  fle^h  rich  and  mellow 
to  the  feel,  the  skin  of  a  rich  and  silky  appear- 
ance, the  Countenance  calm  and  placid,  denoting 
the  evenness  of  temper  essential  to  quiet  feeding 
and  a  dispositi-m  to  get  fat.  If  to  these  we  add 
a  straight  back,  round  rib,  and  deep  flank,  the 
description  is  what  we  would  give  of  a  good  ox, 
which  is  the  standard  of  acquired  excellences. 
Any  addition  necessary  to  the  above  would  arise 
from  sexual  ditferences  merely,  such  as  a  deep 
brisket  and  erect  neck  to  the  bull,  and  wide  and 
capacious  pelvis  to  the  cow.  Other  properties 
conformable  to  the  same  law  are,  that  the  tending 
to  fatten  is  indicated  chiefly  by  the  capacity  of 
the  chest,  though  tlie  habits  of  ancestry  will 
operate  generally  very  [)owerfiilly.  It  is  the 
width  and  depth  of  frame  which  confer  weight, 
and  not  the  mere  circumstance  of  height.  While 
equally  great,  if  not  greater,  weights  can  be 
obtained  with  shorter-legged  animals,  they  are, 
independently  of  other  recommendations,  gene- 
rally found  to  possess  a  better  constitution,  and 
a  greater  propensity  to  fatten. 

6270.  Some  years  ago  the  desire  of  breeders 
was  to  proiluce  a  disp<isition  to  fatten  at  earlier 
ages'than  had  been  the  custom  for  many  years 
before  ;  and  in  pursuing  this  object  others  were 
partially  lost  sight  of,  even  the  size  and  shape, 
and  the  milking  property  almost  entirely  so.  It 
was  perhaps  well,  however,  for  the  present  race 
of  cattle  that  the  effort  to  fatten  early  was  made, 
for  while  that  disposition  is  now  settled  by  heredi- 
tary descent,  it  is  in  the  power  of  the  breeder  to 
fatten  to  any  degree  he  chooses,  while  he  can 
dispose  of  his  cattle  in  a  state  of  moderate  fat- 


ness, and  in  much  flesh,  to  suit  the  altered  taste 
of  the  market.  The  taste  now  for  more  flesh 
than  fat  is  favourable  for  the  development  of  the 
milking  property  ;  and  as  both  fattening  and  the 
production  of  milk  appear  to  require  a  good 
vital  or  nutritive  system,  which  transmits  and 
transmutes  the  animal  liquids,  both  properties 
may  be  possessed  by  the  same  animal  with  un- 
doubted compatibility  ;  for  while  the  fleshy  state 
will  produce  the  more  milk,  as  long  as  the 
cow  is  giving  milk,  when  the  period  arrives 
that  she  should  no  longer  do  so,  she  can  be 
easily  fattened  for  the  market :  but  cows,  as 
well  as  Women,  wanting  that  system  in  a  good 
state  will  be  de?titute  of  both  fat  and  milk. 
Large  udders  are  not  necessarily  indicative  of 
great  milking  powers,  for  much  fatty  substance 
may  be  interposed  between  the  glandular  masses 
which  secrete  the  milk;  and  a  comparatively 
smaller  udder,  whdly  composed  of  palpable 
glandular  masses,  will  give  much  more  milk  than 
a  larger  oue  which  is  chiefly  made  np  of  fat. 
Climate  would  seem  to  have  an  efiect  on  both 
the  fattening  and  milking  properties  of  animals. 
Cold  diminishes  sensibility,  and  it  is  by  the 
interposition  of  fat  between  the  skin  and  the 
central  parts  of  the  body  by  which  the  sensibility 
is  lowered.  Hence,  in  the  north,  animals  easily 
assume  tiie  fattened  condition.  Heat,  on  the  other 
hand,  excites  sensibility,  and  it  is  found  that  cows 
afiord  mure  milk  in  the  warmer  than  the  colder 
counties  ;  and  it  is  there,  also,  that  they  are 
always  thinner  in  condition.  Hence,  from  these 
principles,  one  animal  fattening  in  the  north 
would  become  a  better  milker  in  the  south,  where 
more  genial  temperature  would  render  tat  less 
necessary,  would  increase  sensibility,  and  cherish 
the  seiTetion  of  milk,  so  intimately  connected 
with  that  excitement  of  the  reproductive  func- 
tions which  warmer  climates  produce. 

6271.  It  is  with  sheep  as  with  cattle  in  this 

system,  that  the  fattening  property  is  connected 
with  the  vital  or  nutritive  functions  ;  but  the  wool 
belonging  to  the  osseous  is  rather  in  connectioo 
with  the  locomotive  system.  In  the  selection  of 
sheep,  therefore,  we  should  look  to  the  tup  for 
the  wool,  and  to  the  ewe  fur  the  disposition  to 
fatten.  A  tup,  therefore,  that  has  a  good  fleece, 
and  a  ewe  that  is  broad-chested,  and  a  good 
handler,  should  be  put  together,  provided  always 
that  both  possess  their  respective  functions  in  a 
healthy  state.  Lari:e  heads,  long  necks  and  legs, 
are  inconsistent  with  excellence  in  those  systems. 
Climate  has  a  material  effect  upon  the  wool.  In 
very  warm  countries  wool  is  not  only  converted 
into  hair,  but  scantily  Covers  the  body.  Cold, 
on  the  other  hand,  renders  wot)l  finer  and  thicker 
on  the  body,  and  crisp.  AMiile  in  a  temperate 
region,  on  the  plains,  and  in  a  humid  atmusi'here, 
the  wool  is  long,  not  cOarse,  and  very  heavy. 
These  different  eflects  of  climate  may  be  easily 
explained.  A  thin  covering  is  required  in  a 
waim  country  to  allow  freedom  to  a  copious 
perspiration  to  keep  the  body  cool.  In  a  cold 
country,  where  sheep  have  to  wander  far  and 
near  on  the  mountains  for  foorl,  fat  is  prevented 
from  heiui:  deposited,  as  it  would  be  the  case  were 
it  not  for  the  opposing  cause ;  and  the  skin,  thereby 
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becoming  more  sensitive,  requires  a  closer  and 
warmer  covering  to  protect  it.  In  the  plains  the 
rich  food  causes  a  luxuriant  growth  of  the  wool, 
while  the  rain  is  best  thrown  off  by  a  long  staple. 
It  is  the  nature  of  the  climate,  and  the  quality 
of  the  food,  that  renders  our  country  the  proper 
sphere  for  the  production  of  long  wools  ;  and 
having  this  natural  advantage  over  other  coun- 
tries, we  need  fear  no  carelessness  in  our  farmers 
causing  deterioration  in  the  fleece  of  our  Lei- 
cester and  other  long-woolled  sheep.  The  co- 
existence of  fat  and  wool  in  the  same  animal  is 
quite  compatible,  since  they  originate  in  different 
systems,  and  are  produced  by  a  different  parent. 
The  finer  the  long  wool  any  sheep  produces,  the 
more  easily  fattened  will  it  be.  Wool  is  as 
capable  of  being  improved  by  proper  selection  in 
breeding  as  any  other  property.  Sheep  require 
to  be  mature,  of  full  stature,  in  good  health, 
have  perfect  organs,  and  be  in  entire  possession 
of  all  their  faculties,  when  the  male  is  put  to  the 
female  for  breeding,  (4715.)* 

6272.  Liebig  has  explained  in  an  apparently 
satisfactory  manner  the  very  remarkable  connec- 
tion that  exists  between  the  formation  of  fat  and 
the  respiratory  process,  whieli  physiologically  ex- 
pressed requires  the  broad  chest  of  tlie  animal. 
"  There  is  but  one  way  la  which  the  formation  of 
fat  in  the  animal  body  is  possible,  and  this  is  ab- 
solutely the  same  in  which  its  formation  in 
plants  takes  place  ;  it  is  a  separation  of  oxygen 
from  the  elements  of  the  food.  Tlie  carbon 
which  we  find  deposited  in  the  seeds  and  fruits 
of  vegetables,  in  the  form  of  oil  and  fat,  was  pre- 
viously a  constituent  of  the  atmosphere,  and  was 
absorbed  by  the  plant  as  carbonic  acid.  Its 
conversion  into  fat  was  accomplished  under  the 
influence  of  light,  by  the  vital  force  of  the  vege- 
table ;  and  the  greater  part  of  the  oxygen  of 
carbonic  acid  was  returned  to  the  atmosphere  as 
oxygen  gas.  In  contradistinction  to  the  pheno- 
mena of  vitality  in  plants,  we  know  that  the  animal 
system  absorbs  oxygen  from  the  atmosphere,  and 
that  the  oxygen  is  again  given  out  in  combina- 
tion with  carbon  or  hydrogen  ;  we  know,  that  in 
the  formation  of  carbonic  acid  and  water,  tlie 
heat  necessary  to  sustain  the  constant  tempera- 
ture of  the  body  is  produced,  and  that  a  process 
of  oxidation  is  the  only  source  of  animal  heat. 
Every  pound  of  carbon  which  obtains  the  oxygen 
necessary  to  convert  it  into  carbonic  acid  from 
substances  which  thereby  pass  into  fat,  must 
disengage  as  much  heat  as  would  raise  the  tem- 
perature of  200  lbs.  of  water  by  70° — that  is,  from 
32°  to  102«.  Whether  fat  be  formed  by  the  de- 
composition of  fibrin  and  albumen,  the  chief 
constituents  of  blood,  or  by  that  of  starch,  sugar, 
or  gum,  this  decomposition  must  be  accompanied 
by  the  separation  of  oxygen  from  the  elements  of 
these  compounds.  But  this  oxygen  is  not  given 
out  in  a  free  state,  because  it  meets  in  the  organ- 
ism with  substances  possessing  the  property  of 
entering  into  combination  with  it.  In  fact,  it  ia 
given  out  in  the  same  form  as  that  which  is 
absorbed  from  the  atmosphere  by  the  skin  and 
the  lungs."t 
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6273.  No  wonder,  when  higli-breeding 
produces  such  an  improvement  in  stock  as 
to  render  the  head  small,  fine,  and  beau- 
tiful, the  extremities  elegant,  the  form 
handsome,  and  the  disposition  so  accomo- 
dating as  that  the  animals  grow  and  fatten 
without  feeling  disturbed  at  what  passes 
around — in  short,  become  so  prepossess- 
ing as  to  make  their  owners  mistrust 
those  of  others — that  they  are  employed  to 
increase  their  own  numbers.  It  was  this 
feeling  which  actuated  Bakewell  to  breed 
only  from  his  own  stock,  after  he  had 
brought  the  Leicester  sheep  and  Long- 
horn  cattle  to  perfection.  For  a  time  the 
late  Mr  Mason  of  Chilton  pursued  the  same 
course  ;  and  there  are  breeders  in  England 
at  the  present  time  who  maintain  that  it  ia 
the  best  system,  and  will  follow  no  other. 
Perhaps  a  stock  brought  to  the  highest 
state  of  perfection,  and  at  the  same  time 
possessed  of  sound  coustituti(.n,  may  be 
supported  free  of  deterioration  for  many 
years  by  the  peculiar  skill  of  its  owner ; 
and  I  can  conceive  it  possible  for  a  high- 
bred stock,  such  as  Bakewell's  was  during 
his  whole  lifetime,  to  be  increased  and 
maintained  in  its  purity  by  the  assistance 
of  kinship.  One  valid  reason  must  have 
induced  Mr  Bakewell  to  emplo}'  only  his 
own  stock — that  no  other  so  good  as 
his  oM"n  existed  to  select  from  ;  and  it 
would  have  seemed  extraordinary  in  him, 
as  a  profes.-^ed  improver,  to  have  employed 
any  animal  of  acknowledged  inferiority  to 
his  own  ;  but  I  suspect  the  liberty  he  took 
in  this  respect,  with  impunity,  could  have 
only  been  taken  with  a  high-bred  stock  of 
recent  origin  as  his  was,  as  many  instances 
have  since  occurred  in  which  a  fine  stock 
have  been  ruined  in  character,  and  have 
entailed  irreparable  loss  on  their  owners, 
simply  from  being  bred  in-and-in. 

6274.  The  immediate  effects  of  breeding 
in-and-in,  or  employing  parents  nearly 
allied  by  blood  to  propagate  their  kind,  are 
remarkable.  The  bone  becomes  very  small, 
of  condensed  texture,  and  fine  (piality.  The 
skin  is  so  thin  as  to  receive  the  a j)pellation 
oi papery^  and  so  open  of  texture  as  to  be 
sensible  to  the  least  change  of  temperature ; 
and  hence  animals  bred  in-and-in  are  very 
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susceptible  of  catarrhal  affections,  and  on 
whicli  account  they  are  liable  to  consump- 
tion and  clyers,  (3816.)  The  carcass  is 
ranch  reduced  in  size,  and  tlie  disposition 
to  fatten  increases  to  such  a  degree  that 
the  animal  may  be  said  to  be  always  in  a 
condition  to  be  slaughtered  ;  and  it  was 
perhaps  this  tendency  to  fatten  which 
proved,  several  years  ago  more  than  now, 
the  great  inducement  with  many  breeders 
to  tolerate  the  in-and-in  system.  The 
hair  is  short,  smooth,  and  ihin-set,  and 
the  wool  short,  thin-set,  and  watery;  and 
both  hide  and  fleece  lose  a  large  proportion 
of  weight.  The  body  assumes  a  change  of 
form,  the  barrel  being  beautifully  rounded, 
but  seems  stuffed,  as  it  were,  within  the 
skin.  Tlie  extremicies  are  very  fine,  the 
head  and  hoofs  small,  the  ears  thin  and 
broad,  and  the  head  of  the  sheep  is  almost 
bareofiiair,  of  a  blue  colour,  very  liable 
to  be  scalded  by  the  heat  of  the  sun,  and 
attacked  by  the  fly.  The  neck  of  both 
cattle  and  sheep  are  thin,  and  droop  with 
a  downward  curve  between  tlie  head  to 
the  top  of  the  shoulder.  The  eyes  are 
often  affected  with  wateriness.  Lan)enes3 
frequently  ensues  in  one  of  the  limbs.  The 
constitution  is  evidently  much  weakenetl. 
The  points  just  enumerated  show  the  un- 
profitable state  into  which  a  stock  may  be 
brought  by  being  bred  in-and-in.  Mr 
Mason's  fine  Short-horn  stock  latterly 
showed  symptoms  of  the  bad  eficcts  of  this 
system  ;  and  Mr  Robertson's  stock  at 
Ladvkirk,  which  contained  at  one  time  by 
far  the  finest  Short-horns  in  Scotland,  suf- 
fered after  his  demise  from  the  same  cause, 
as  was  apparent  on  the  animals  presented 
at  the  sale  which  dispeiseil  them.  Only 
cattle  and  sheep  have  been  subjecte<l  by 
farmers  to  this  unfair  system,  for  draught 
marcs  are  usually  covered  by  stallions  ob- 
tained from  a  distance  ;  and  of  cattle  and 
sheej),  the  system  has  been  most  practised 
on  Short-horn  cattle  and  Leicester  sheep. 
The  racing  stud  has  perhajis  experienced 
its  injurious  effects  also.  Now  that  high- 
bred stocks  exist  in  every  district  of  the 
kingdom,  there  is  no  excuse  for  pursuing 
the  in-and-in  system  of  breeding  ;  and  the 
attempt  is  the  more  inexcusable  from  the 
remarkable  fact,  brought  to  li;rht  only  t-iuce 
the  distribution  of  higii-bred  stock  iucreas- 
.  ed  so  much  over  the  country,  that  the 
injured  progeny,  after  being  distributeil 
for  a  time,  their  progeny  may  be  brought 


together  to  propagate,  and  their  offspring 
will  exhibit  no  symptoms  of  in-and-in 
breeding.  Such  a  result  would  seem  to 
indicate  that  change  of  soil  and  situation 
renovates  the  animal  constitution. 

6275.  The  idea  of  breeding  in-and-in  enter- 
tained by  farmers,  is  confined  to  breeding  by  the 
members  of  the  same  family,  let  its  branches  be 
situate  where  they  may.  This  is  not  the  nar- 
rowest view  to  be  taken  of  the  subject,  which 
Mr  Walker  assumes,  and  illustrates  by  examples. 
In  considering  in-and-in  breeding,  in  its  intimate 
nature,  it  is  evident,  he  says,  that,  if  close  and 
strict,  it  abandons  that  method  of  difference 
between  the  two  conjoined  beings  which  he  had 
shown  to  be  necessary  to  excitement  and  repro- 
ductive power,  and  adopts  the  method,  (not  of 
similarity — for  that  he  had  shown  to  be  essential 
to  the  production  of  every  breed)  but  as  it  were, 
of  identity.  To  explain  this,  let  us  take  one  of 
the  strictest  examples.  Let  it  be  that  in  which, 
of  the  animals  subjected  to  in-andin  breeding, 
the  father  breeds  with  the  daughter,  and 
again  with  the  grand-daughter.  Now,  it  is 
certain  that  the  father  gives  half  his  organisation 
to  the  daughter,  (suppose  the  anterior  or  vital 
series  of  organs,)  and  so  far  they  are  identical ;  but, 
in  breeding  with  that  daughter,  he  may  give  the 
other  half  of  his  organi.-^ation  to  the  grand- 
daughter, (namely,  the  posterior  or  locomotive 
series  of  organs:;)  and  as  the  grand-daughter  will 
tliLMi  bear  both  his  series  of  organs — the  former 
from  the  mother  and  the  latter  from  himself— it 
is  evident  that  there  exists  between  the  male 
and  his  grand-daughter,  as  it  were,  an  identity. 
The  identity  here  is  so  perfect  as  entirely  to 
destroy  all  the  differences  which  are  essential  to 
excitement  and  reproductive  p.^wer,  the  loss  of 
which  thus  characterises  in-and-in  breeding. 
The  case  of  brother  and  sister  breeding  together 
is  nothing  to  this,  and  this  is  about  the  nearest 
of  kin  ever  attempted  by  breeders;  for,  if  the 
brother  has  the  anterior  tjrgans  of  the  mother, 
and  the  posterior  of  the  father,  while  the  sister 
has  the  anterior  organs  of  the  father,  and  the 
posterior  organs  of  the  mother,  or  contrariwise, 
there  is  scarcely  any  resemblance  between  them; 
and  if,  on  the  contrary,  both  have  the  same  series 
of  organs  from  the  same  parents,  then  are  they 
merely  similar,  and  neither,  as  in  the  case  ot  father 
and  grand-daughter,  as  it  were  identical.  In 
the  former  case,  no  organ  has  been  communi- 
cated from  the  one  to  the  other ;  in  the  latter 
case,  every  organ  has  been  so  communicated. 

6276.  In  breeding  in-and-in,  in  even  the  ordi- 
nary method,  when  the  male  is  enfeebled  he  no 
longer  gives  character  to  the  progeny;  and  he  is 
always  enfeebled  by  breeding  in-and-in,  and  even 
loses  reproductive  power.  Close  breeding  im- 
pairs the  constitution  of  both  sexes,  but  the 
generative  power  fails  first,  and  chiefly  on  the 
part  of  the  male.  Although  the  voluntary  and 
locomotive  power  of  the  female  is  never  so 
intense  as  that,  of  the  male,  it  is  more  frequently 
and  repeatedly  in  action.  In  the  male,  the 
reproductive  impulse  is  that  of  a  moment,  and 
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exhaustion  follows  it ;  in  the  female  it  can  at 
any  time  be  repeated.  The  vital  and  reproduc- 
tive systems  are  in  fact  the  largest  and  most 
essential  portion  of  her  orjiaiiisatioii ;  but  by  no 
means  of  his.  It  is  evident,  therefore,  vvhy, 
when  voluntary  power  is  lessened  in  the  male,  it 
may  he  exceeded  by  that  of  the  female  ;  so  that 
the  failure  in  fact  is  chiefly  on  his  part.  Hence 
the  lau"  of  breeding  in-and-in,  as  enunciated  by 
Mr  Walker  is,  that  where  both  parents  are  not 
only  of  the  same  variety,  but  of  the  same  family 
in  the  narrowest  sense,  the  female  gives  always 
the  backhead  and  locomotive  organs,  the  male 
gives  the  face  and  nutritive  organs — precisely 
the  reverse  of  what  takes  place  in  ordinary  breed- 
ing. 


ON  CROSSING. 

6277-  The  union  of  different  breeds  of 
the  same  sort  of  animal  is  a  fnvoiirite 
scheme  with  many  breeders,  and,  under 
certain  conditions,  produces  good  results. 
Those  conditions  are,  that  the  male  em- 
ployed in  the  crossing  shall  have  the 
superior  breeding  of  the  two  parents,  and 
that  the  situation  in  which  the  cross-pro- 
geny is  brought  up  is  suitable  to  it.  The 
first  condition  is  usually  complied  with, 
but  the  second  is  as  commonly  disregarded  ; 
and  the  consequence  is,  that  crosses,  at- 
temjited  to  be  brought  up  in  situations 
unsuited  to  their  nature,  have  proved 
themselves  failures. 

6278.  In  the  crosses  commonly  at- 
tempted in  this  country,  among  cattle  the 
Short-horn  bull,  and  among  sheep  the 
Leicester  tup,  have  been  employed  to  cross 
with  the  ordinary  breeds  of  cattle  and 
sheep.  The  results  have  proved  satisfac- 
tory; for  although  the  progeny  could  not 
be  expected  to  be  equal  to  the  sire,  they 
have  in  all  cases  l)een  superior  to  the  dam. 
The  eftects  of  the  cross  are,  an  enlargement 
of  the  carcass,  a  finer  skin,  longer  hair  and 
wool,  cleaner  bone,  finer  head,  and  the  dis- 
position to  fatten  greatly  accelerated.  In 
comparing  crosses,  it  has  been  found  that 
the  higher  bred  the  male  the  finer  the  cross 
— that  is,  the  nearer  it  approaches  his  i)ro- 
perties  ;  and  even  an  ovcr-brcd  male,  that 
is,  one  showing  symptoms  of  having  been 
bred  in-and-in,  may  be  used  with  advan- 
tage in  crossing.  Where  a  superior  cross- 
male  happens  thus  to  be  produced,  a  strong 
desire  is  evinced  by  breeders  to  use  him 
as  a  sire,  instead  of  expending  money  in 
the  purchase  of  a  high-bred  male.     A  more 


short-sighted  step  cannot  be  taken  by  a 
breeder,  as  from  such  a  male  no  assur- 
ance can  be  obtained  of  the  state  of  the 
progeny,  which  may  be  much  worse  than 
either  sire  or  dam. 

6279.  There  are  situations  in  which 
higli-bred  stock  cannot  be  maintained  as 
a  breedina  stock,  and  in  which  nothing 
but  crossing  can  be  practised  when  im- 
provement is  desired ;  but  the  desire  for 
improvement  has  been  carried  by  some 
breeders  beyond  the  bounds  of  prudence  : 
they  have  crossed  the  Black-faced  ewe 
with  Leicester  tups,  in  situations  where 
the  enlarged  lamb  has  been  unable  to  sub- 
sist in  winter,  on  which  account  the  policy 
of  changing  the  Black-faced  breed  of 
sheep  in  high  localities  se^ns  doubtful. 
This  cross  in  the  low  country  aftords  an 
excellent  lamb  for  the  table,  tlie  Leicester 
blood  giving  the  disposition  to  fatten.  In 
lower  situations,  the  Cheviot  ewe,  which 
inhabits  the  middle  range  of  green  pas- 
ture, may  be  crossed  with  the  Leicester 
tup  with  advantage.  Where  the  Cheviots 
have  been  enlarged  by  size,  it  is  alleged 
by  the  party  possessing  the  pure  breed, 
that  the  enlarged  size  has  been  gained  by 
crossing  with  the  Leicester,  while  the 
owners  maintain  that  it  has  been  done  by 
good  feeding  alone.  Every  crossing, 
however,  should  be  prosecuted  with  cau- 
tion, because  the  result  may  overstep  the 
intentions  of  the  breeder.  It  is  clear  that 
if  the  crossed  stock  is  retained  as  females, 
which,  in  their  turn,  are  served  by  high- 
bred males,  the  time  will  arrive  when  the 
character  of  the  original  stock  will  be 
entirely  changed,  and  become  unsuited  to 
their  native  climate  and  jiasture,  and  will, 
in  fact,  have  become  the  same  breed  as 
their  high-bred  sires.  In  this  way  it  is 
quite  possible  to  originate  a  race  of  Short- 
horns and  Leicester  sheep  anywhere 
suited  to  their  nature,  by  constantly  em- 
ploying a  high-bred  bull  and  tuj)  to  serve 
cross-bred  heifers  and  gimmers,  generation 
after  generation.  The  pure  Short-horns 
were  thus  once  crossed  witli  a  Galloway 
heifer,  whose  blood  was  soon  lost  amongst 
that  of  the  Short  horn.  Were  the  practice 
generally  adopted,  the  time  would  arrive 
when  the  original  breeds  that  were  crossed 
would  disappear  altogether.  S  ich  a 
result  wouhl  prove  injurious  to  the  breeder 
himself,  inasmuch  as  the  pasture  would  be 
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unsuited  for  the  stock  lie  had  caused  to  be 
produced  ;  so  tliat  his  beat  phm  ie  to  pre- 
serve the  original  females  pure  in  the 
higiier  parts  of  the  country,  and  take  the 
crosses  from  them  to  the  low  country  to 
be  fed  ofi".  There  is  no  other  way  of 
maintaining  a  cross,  for  were  *the  cross 
itself  used  as  a  breeding  stock,  a  few  gene- 
rations woidd  either  revert  theui  back  to 
their  original  breeds,  deteriorated,  or 
create  a  mongrel,  the  properties  of  which 
could  not  be  preserved  beyond  the  exist- 
ing generation.  The  temptation  of  larger 
profits  has  already  caused  the  Clieviot  to 
drive  the  Black-faced  breed  from  the 
lower  to  the  highest  mountain  passtures  ; 
whilst  the  cross-bred  Cheviot,  with  the 
Leicester,  have  descended,  on  the  other 
hand,  to  the  low  country,  and  have  there 
met  the  true-bred  Leicester.  These  re- 
sults have  done  good,  inasmuch  as  they 
have  increased  the  quantity  of  mutton  in 
the  market  ;  and  the  skilful  manage- 
ment which  the  pasturage  on  the  hilla 
has  received  since  a  regular  system 
of  breeding  has  been  introduced,  has 
caused  it  to  yield  a  larger  quantity 
of  finer  grasses.  The  crossing  of  the 
Black-faced  sheep  has  undergone  a  change; 
the  Leicester  tup  is  too  heavy  to  serve 
Black -faced  ewes  on  the  hills,  and  to 
bring  those  ewes  to  the  tup  in  the  low- 
country  is  attended  with  trouble  and 
expense.  Instead,  therefore,  of  the  Lei- 
cester tup  being  so  employed,  the  Cheviot 
tup  has  been  substituted  ;  and  although  the 
cross  is  inferior — for  nothing  can  exceed 
the  beauty  of  the  lamb  produced  between 
the  Black-faced  ewe  and  Leicester  tup — 
it  is  a  good  one,  and  has  enlarged  the 
Black-faced  mutton.  I  am  of  opinion  that 
the  cross  between  the  Southdown  tup  and 
the  Black-faced  ewe,  would  be  a  better  one 
than  with  the  Cheviot  tup.  I  don't  know 
that  this  cross  has  yet  been  tried,  but  the 
superior  mutton  of  the  Southdown  would 
amalgamate  better  with  that  of  the  Black- 
faced  than  with  the  Cheviot,  and  the 
wool  is  superior  to  the  Cheviot.  So 
long  as  crossing  is  conducted  with  the 
breeds  in  their  natural  state,  it  will  go  on 
without  confusitm  ;  but  the  moment  cross- 
bred tups  are  employed  as  improvers,  their 
interference  will  produce  confusion  on  the 
crosses  and  throw  discredit  on  crossing 
altogether.  I  have  crossed  Angus  cows 
•with  the  Short-horn  bull,  fig.  565,  and  the 


cross  i)roduced  very  fine  animals  for  the 
butcher,  with  more  disposition  to  fatten 
than  Angus  cattle  posse^■s.  A  notion  exists, 
that,  if  a  large  bull  is  put  to  a  small  cow, 
the  calf  will  be  so  large  as  that  the  cow  will 
be  unable  to  calve  it.  The  notion  can  have 
no  foundation  in  fact,  since  the  foetus  is 
always  in  proportion  to  the  matrix  whicli 
contains  it.  It  is  true,  however,  that 
such  a  cross  will  cause  severer  labour  to 
the  cow  in  calving,  in  consequence  of  the 
increased  size  of  the  brain  of  the  im- 
proved calf.  The  large  Short-horn  bull 
referred  to  above,  was  put  to  many  very 
small  Angus  cows,  and  in  no  case  occurred 
any  danger  in  calving.  The  small  cowj 
produced  small  calves,  but,  having  tliij 
disposition  to  grow  andfattenfrom  the  bull, 
they  throve  apace,  after  birth  ;  and  it  waj 
on  account  of  this  property  in  his  progeny 
that  the  bull  was  so  sought  after  for  their 
cows  by  the  poor  tenants  of  varioua. 
estates.  A  cross  was  tried  between  the 
Southdown  ewe  and  Leicester  tup,  with  tho 
view  to  adding  some  length  to  the  South- 
down wool,  and  the  eflect  became  per- 
manent and  proved  itself  a  great  improve- 
ment. When  a  Cheviot  or  Black-faced 
tup  has  been  put  to  a  well-bred  Leicester 
ewe,  the  cross  has  possessed  a  worse  and 
uncertain  organisation  than  either  of  the 
parents.  It  is  a  wholesome  sjiecies  of 
crossing  to  take  the  males  or  females  of  a 
breed  from  one  part  of  the  country,  to  the 
malesorfemales  of  thesame  breed  inanother 
part  of  the  country.  Although  both  stocks 
should  have  had  the  same  origin,  the 
change  of  climate,  soil,  and  quality  of  food 
effect  as  great  a  change  in  the  constitution 
of  the  parents  as  if  they  were  difi'erent 
races.  The  cross  with  a  high-breil  stallion 
and  any  lower  bred  mare  is  always  good. 
I  have  had  some  excellent  harness  horses 
out  of  draught  mares,  both  by  racing  and 
coaching  stallions.  The  cross  received 
the  figure  and  skin  from  the  horse,  and 
the  action  and  constitution  from  the  mare. 

6280.  The  law  of  crossing,  according  to  )\Ir 
Walker,  is,  that  wlien  each  parent  is  of  a  ilifferent 
breed,  and  when  both  are  of  equal  age  and 
Tigour,  the  male  gives  the  backhead  and 
locomotive  organs,  the  female  gives  the  face  and 
nutritive  organs.  This  law,  in  its  effects  as 
regards  th.e  domesticated  animals,  is  very  similar 
to  those  of  the  law  of  selection  ;  but  in  cross- 
ing the  parents  alirays  maintain  this  relative 
position,  while  in  ordinary  breeding  the  parents 
change  positions  in  proportion  to  the  comparative 
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greater  vigour  of  the  characteristics  of  each, 
and  when  one  imprints  the  prevailing  char- 
acteristics the  other  stamps  the  opposite.  The 
cause  that,  in  crosses,  the  male  gives  tiie  cerebel 
and  locomotive  system,  is  both  striking  and 
beautiful.  If  no  being  can  desire  that  of  whicli 
it  is  already  in  posse.ssion — if,  on  the  contrary, 
it  must  desire  most  what  it  most  wants,  (if  not  in- 
compatible) it  cannot  be  wondered  tliat,  in  crosses, 
when  the  desired  difference  is  greatest,  the  male, 
whose  desire  is  most  ardent,  should  stani|)  the  sys- 
tem by  which  lie  exercises  his  desire,  the  voluntary 
locomotive,  upon  the  progeny.  In  regard  to  the 
importance  of  this  law  as  regards  the  breeding 
of  animals,  the  slightest  consideration  will  show, 
continues  Mr  Walker,  that  it,  of  the  two  great 
series  of  organs  described,  each  belongs  entirely 
to  a  distinct  parent,  we  consequently  can  neither 
derive  in  the  progeny  both  series  from  one 
parent,  nor  portions  of  both  from  each  parent;  and 
every  attempt  to  do  so  must  be  a  failure,  and 
consequently  lead  to  mere  loss  of  time  and  money. 
It,  at  the  same  time,  indicates  the  natural 
mode  of  procedure.  It  moreover  shows  that,  in 
a  feeble  or  imperfect  cross,  bad  as  well  as  good 
combinations  may  be  produced  ;  but  that  such  a 
progeny  as  presents  the  precise  qualities  desired 
must  alone  be  employed  in  further  breeding, 
while  inferior  progeny  must  be  cast  aside. 
The  intermediate  character  of  the  qualities 
produced  in  crossing  is  owing,  not  to  each 
parent  imperfectly  giving  its  share  in  the 
progeny's  organisation,  but  to  circumstances 
that,  in  their  new  combination,  each  series 
of  organs  acts  with,  and  therefore  modifies,  the 
other. 

6281.  On  the  difficulty  of  maintaining  a  cross 
in  a  permanent  (brm,  Mr  Walker  thus  explains 
his  views  :  "  Seeing  that  the  operations  of  nature 
are  simple,  and  never  capricious,  why  does  it 
frequently  or  generally  produce  a  tolerable 
animal  ?  Because  if  the  cross  is  a  feeble  or  im- 
perfect one,  the  male,  dependent  only  on  relative 
energy,  may  give  either  the  locomotive  or  the  vital 
system,  and  not  the  precise  one  desired  :  and  so 
may  the  female.  In  the  one  case,  therefore,  the 
cross  will  be  a  tolerable  one;  and,  in  the  other,  it 
will  be  an  intolerable  one.  But  the  breeder 
having  no  notion  that  tliese  two  systems  never 
go  together  from  one  parent,  and  having  no  idea 
of  the  entire  difference  which  subsists  between 
them,  is  incapable  of  distinguishing  them.  And 
why  is  it  a  breed  that  cannot  be  continued  I 
Because,  precisely  as  I  have  described  above, 
the  breeder  next  puts  together  two  products  of 
the  first  cross,  without  their  due  distinctions; 
and  the  consequence  is  that,  precisely  also  as  I 
have  above  described, he  re-forms  both  the  original 
breeds.  But  the  fact  is  that  able  breeders  have, 
either  by  accident  or  by  keener  observation, 
often  accomplished  all  that  they  desire  in  this 
way.  It  certainly  seems  surprising  that  breeders 
having  ia  any  case  seen  a  cross  perfectly 
successful  and  eminently  beneficial,  should  not 
have  been  led  to  inquire  more  closely  and  care- 
fully  into   the   circumstances   under    which   it 


occurred.  As  similar  causes  always  produce 
similar  effects  ;  so  similar  conditions  in  crossing 
will  always  produce  similar  progeny,  whether 
one  cross  or  ten  crosses  be  made.  While  great 
difference  was  sought  for  in  the  cross,  similarity 
is  sought  for  in  the  progeny  it  produces,  for 
without  that  there  could  be  no  homogeneity 
or  conformity  of  breed— it  would  seem  to  want 
permanence;  nor  can  any  cross  ever  be  estab- 
lished without  this  similarity  being  obtained  in 
its  produce." 

6282.  These  laws,  enunciated  by  Mr  Walker, 
may  thus  be  recapitulated  in  brief  terms  :  The 
law  of  Selection  operates  where  both  parents 
are  of  the  same  variety,  when  either  gives  the 
organs  of  sense,  forehead,  and  vital  system,  and 
the  other  the  cerebel  and  locomotive  system : 
the  law  of  Crossing  operates  where  each 
parent  is  of  a  different  variety,  when  the  male 
gives  the  back-head  and  locomotive  system,  and 
the  female  the  forehead,  organs  of  sense,  and 
vital  system  :  the  law  of  In-and-in  breeding 
operates  where  both  parents  are  of  the  same 
family,  when  the  female  gives  the  back-head  and 
the  locomotive  system,  and  the  male  the  fore- 
head, organs  of  sense,  and  vital  system.  But  no 
law  is  thought  of  in  the  common  piactice  of 
breeding.  Thus  then  we  have,  we  will  not  say 
life,  for  that  is  merely  a  general  terra,  but  the 
two  series  of  organs  on  which  both  life  and  loco- 
motion respectively  depend,  in  two  opposite 
successions  and  combinations — variably  in  beings 
of  the  same  variety,  and  invariably  in  those  of 
different  varieties,  (crosses,)  as  also  when 
closely  and  long  restricted  to  one  family,  (in- 
and-in.)  * 


ON  THE  HIRING  OF  FARM-SERVANTS. 

6283.  Every  operation  has  now  been 
described  and  discussed  in  regard  to  the 
raising  of  crops  and  tlie  rearing  of  live 
stock.  It  is  now  necessary  to  attend  to  a 
i'ew  matters  which  affect  the  relation  sub- 
sisting between  the  farmer  and  his  servants; 
and  the  first  of  these  in  their  order  must 
be  the  hiring  of  them  into  his  service. 

6284.  Married  farm-servants  are 
usually  engaged  for  the  year,  and  the 
period  at  which  they  are  engaged  is  about 
the  beginning  of  March.  This  season  of 
engagement  is  in  every  respect  favourable 
to  the  servants,  though  not  for  the  masters. 
The  servants  are  thus  secured  in  their  new 
service  long  before  the  term  of  departure 
from  the  old  ;  and  the  engagement  being 
made  early  in  spring  enables  them  to  put 
the  summer  crops  into  their  new  gardens, 


VOL.  II. 


*  Walker  On  Intermarriage,  p.  201  to  242. 
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possession  of  which  is  given  them  immedi- 
ately after  their  engagement.  The  dis- 
advantages attending  so  early  an  engage- 
ment to  the  masters  are,  that,  having  se- 
cured another  service,  indifferent  servants 
have  a  temptation  to  do  their  work  for  the 
future  in  a  slovenly  manner,  and  malicious 
ones  a  long  time  to  wreak  vengeance 
against  their  masters  by  the  ill-treatment 
of  their  horses — both,  in  the  mean  time, 
being  regardless  of  remonstrance,  or  even 
sharp  rebukes.  Good  and  conscientious 
servants  will  be  guilty  of  no  dereliction  of 
duty,  even  with  the  prospect  of  leaving  a 
desirable  situation  ;  but  then  such  servants 
are  seldom  parted  with,  and  only  from 
necessity  occasioned  by  circumstances,  not 
from  choice. 

6285.  Various  are  the  circumstances 
which  cause  a  separation  between  master 
and  servant.  The  servant  may  become 
unable  for  the  work  he  has  long  performed  ; 
his  wife  may  be  a  troublesome  person — 
which,  in  fact,  is  not  an  unfrequent  cause  of 
a  man  being  obliged  to  leave  a  good  place  ; 
bis  family  may  be  guilty  of  many  pecca- 
dilloes, in  despite  of  their  })arents'  injunc- 
tions ;  the  man  himself  may  have  a  peevish 
temper,  and  the  master  a  hasty  one,  and 
the  one  may  give  the  other  up  in  a  moment 
of  temporary  irritation.  I  knew  an  excel- 
lent servant  who  gave  up  his  place  in  a 
huff.  He  had  time  to  think  of  his  resolve 
before  the  hiring  day,  and  when  it  arrived 
he  set  off  early  to  tiie  market-town,  and, 
watching  his  master's  entrance  into  it, 
went  up  to  him  with  an  earnest  entreaty 
for  a  re  engagement,  which  was  instantly 
made.  As  regards  the  farmer,  an  unplea- 
sant son  may  have  succeeded  a  judicious 
father  ;  he  may  be  unreasonable,  and  fre- 
quently find  fault  without  much  cause — an 
injustice  which  a  well-disposed  servant  will 
not  long  endure. 

6286.  As  no  perfection  can  be  found  in 
either  master  or  servant,  it  is  obviously 
the  interest  of  both  to  exercise  mutual 
forbearance.  The  master  should  overlook 
many  faults,  provided  he  sees  that  the  ser- 
vant performs  his  duties  from  principle; 
and  the  servant  should  endeavour  to  please 
his  master  cheerfully,  even  in  what  he 
may  consider  his  whims.  If  these  rules 
were  mutually  observed,  there  would  be 
fewer  Sittings  at  terms  than  is  the  case  at 


present.  Both  parties  should  consider  that 
their  new  move  may  place  them  in  a  worse 
position  than  before.  Nevertheless,  it 
must  be  owned  that  a  servant  of  slow 
habits,  however  honest  he  may  be,  is  a 
great  bar  to  the  work  of  a  farm  that  is 
carried  on  in  a  spirited  way ;  and  it  is 
a  constant  source  of  irritation  to  retain  a 
servant  whose  daily  conduct  excites  sus- 
picions of  his  integrity. 

6287-  Unmarried  farm-servants,  who 
live  in  bothies,  are  usually  engaged  or  re- 
engaged on  the  term-day  ;  but  those  vvho 
live  in  their  masters'  house  are  usually 
spoken  to,  to  remain  in  their  service,  40 
days  before  the  term.  Domestic  female 
servants,  and  those  engaged  by  married 
ploughmen  to  do  farm-work,  commonly 
called  ho7idagers  or  field-workers,  are 
placed  on  the  same  footing.  All  single 
servants  are  engaged  for  half-a-year 
only. 

6288.  Farm-servants  are  usually  en- 
gaged in  the  hiring-market  of  the  neigh- 
bouring town  or  village,  and  they  seldom 
exhibit  written  characters  from  the  masters 
whom  they  are  serving,  referring  only  to 
them  by  name  :  and  should  these  be  found 
in  the  market,  inquiry  is  made;  but  if  not, 
an  engagement  is  made  from  appearance 
and  conversation.  This  is  doubtless  an 
unsatisfactory  mode  of  hiring,  and,  to 
obviate  it,  it  has  been  proposed  to  open 
registers,  in  which  the  names  of  farm-ser- 
vants of  established  character,  and  of 
places  may  be  entered,  on  payment  of  a 
small  fee  by  those  who  may  desire  to  in- 
spect them.  The  plan  of  such  a  registry 
was  established  at  Forres  in  Morayshire, 
in  1838,  by  Mr  Robert  Mitchell,  and  it  is 
said  to  have  hitherto  worked  well.  At 
the  end  of  the  first  year,  on  31st  July  1839, 
the  number  of  iiames  entered  on  the  list  was 
267;  at  the  end  of  the  second  year,  in  1840, 
it  increased  to  636  ;  and  at  the  end  of  the 
third  year,  in  1841,  it  had  risen  to  1110. 
Both  masters  and  servants  seem  to  approve 
of  the  plan  ;  and  I  have  no  doubt  that 
similar  good  effects  would  follow  the  esta- 
blishment of  a  similar  registry  in  every 
hiring  market.  "  Such  a  registry  would 
have,  in  the  first  place,  the  effect  of  pro- 
curing agreeable  situations  for  servants  of 
excellent  character ;  and  it  would  proba- 
bly, in  time,  have  the  moral  effect  of  show- 
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ing  the  careless  servant  that  the  indus- 
trious, obedient,  and  skilful  will  always 
be  preferred ;  and  this  lesson,  it  is  hoped, 
may  have  the  effect  of  making  the  indo- 
lent and  vicious  amend  the  error  of  their 
ways."* 

6289.  On  hiring  every,  sort  of  farm- 
servants,  I  would  recommend  a  clear  un- 
derstanding to  be  had  with  them  ;  and  the 
simplest  plan  of  avoiding  misconceptions 
of  the  duties  to  be  performed  by  servants 
is,  to  hire  them  to  do  whatsoever  they  are 
desired.  It  is  necessary  to  make  this  sti- 
pulation, for  some  servants  are  so  fastidi- 
ous as  to  the  nature  of  their  duties,  that 
they  will  refuse  to  perform  any  other  than 
Tvhat  they  were  specially  hired  to  do. 
For  example,  if  a  man  has  been  hired  to 
drive  a  pair  of  horses,  he  will  cheerfully 
do  whatever  is  done  with  the  labour  of  the 
horses,  but  may  demur  to  do  any  other 
work  when  his  horses  are  not  employed  ; 
and  yet  very  urgent  work  may  have  to  be 
done  at  a  time  when  horses  cannot  be  em- 
ployed, such  as  letting  off  water  from  land, 
and  many  others.  In  like  manner,  a  dairy- 
maid may  refuse  to  feed  pigs  or  poultry  ; 
and  domestic  servants  may  refuse  to  work 
out  of  the  house  ;  and  it  is  no  uncommon 
case  to  hear  shepherds  and  gardeners  re- 
fuse to  do  anytiiing,  however  needful  and 
conducive  to  their  master's  interest,  but 
what  is  directly  connected  with  their  re- 
spective specific  charges.  It  maybe  found 
expedient  at  a  time  for  the  shepherd  to 
bind  or  fork  corn  at  harvest,  and  for  the 
gardener  to  cut  grass  for  the  work-horses; 
but  these  necessary  operations  may  be 
refused  to  be  performed  by  either,  un- 
less both  have  been  engaged  to  do  what 
they  are  desired.  Of  course,  it  is  always 
best  for  labour  to  have  it  performed  by 
those  best  acquainted  with  it;  which  be- 
ing the  case,  it  will  be  the  interest  of  the 
master  himself  to  use  a  wise  discretion 
in  putting  the  stipulation  into  practice. 
But  circumstances  may  arise  when  a 
particular  department  of  labour  may  re- 
quire extraordinary  assistance,  and  it 
would  be  a  hardship  on  the  master  to  be 
deprived  of  any  of  the  means  of  labour 
within  his  power,  to  promote  that  one  de- 
partment, merely  because  the  other  depart- 
ments  of  labour  were    not  also   at    the 


same  time  in  need  of  extraordinary  assist- 
ance. 

6290.  It  may  be  useful  to  give  a  succinct  view 
of  the  law  of  contract  of  hire  between  master  and 
servant,  to  show  the  relative  obligations  which 
subsist  betwixt  those  parties  in  Scotland. 

6291.  Hiring. — It  is  not  necessary  to  give 
arles  to  servants  when  hiring  them  ;  and  even 
after  receiving  them,  servants  may  resile 
from  the  bargain,  if  it  is  the  custom  of  the 
district,  (Eisk.  III.  3,  14.)  Farm-servants  are 
presumed  to  be  hired  by  the  year,  if  no  period  be 
agreed  on,  (Finlayson ,  1829.)  In  this  same  case, 
(June  6,  1829,  7  S.  D.  717,)  a  grieve  or  farm- 
steward  is  held  to  be  engaged  for  a  year.  If  a> 
servant  is  engaged  for  a  shorter  period  than 
half-a-year,  or  longer  than  a  year,  a  written 
agreement  should  be  made  out  and  agreed  to  by 
both  parties,  otherwise,  on  the  servant  denying 
the  period,  he  may,  in  the  first  case,  be  found  en- 
titled to  full  half-a-year's  wages.  Either  party 
may  refer  the  engagement  to  the  oath  of  the 
other,  (Tait,  Just.  Peace,  450.)  Should  the  ser- 
vant be  brought  from  a  distance,  it  has  been 
found  that  the  hirer  is  liable  in  the  expense  of 
bringing  him,  but  not  in  the  expense  of  his  re- 
turn, unless  otherwise  agreed  on,  (Baird,  1799, 
6  B.  S.  514.)  By  4th  Geo.  IV.,  c.  34,  persons 
contracting  to  serve,  and  deserting  their  service 
after  entering  on  it,  are  liable  to  imprisonment. 

6292.  Master's  obligations. — The  master  is 
bound  to  receive  the  domestic  servant  to  his  situ- 
ation, and  give  bed  and  board,  should  no  agree- 
ment be  made  to  the  contrary,  for  the  term  of 
service,  (Bell's  Prin.  sec.  184  ;)  and  he  cannot 
compel  a  domestic  servant  to  live  out  of  his  house, 
(Graham,  Feb.  12, 1822,  F.  C.) 

6293.  Responsibility  of  masters  for  servants. — 
The  master  is  re.-^ponsible  for  injury  done  to 
third  parties  thmugh  the  fault,  negligence,  or 
carelessness  of  his  servants,  while  doing  their 
master's  business,  but  not  for  their  criminal  acts, 
(M'Laren,  1827.)  The  master  is  not  liable  for 
the  expense  of  a  medical  adviser,  called  in  by  the 
servant,  diiFereut  from  the  family  one  ;  nor  will 
he  be  liable  should  the  illness  of  the  servant  be 
brought  on  by  his  own  imprudence  ;  but  when 
the  illness  is  brought  on  from  causes  arising  in 
the  course  of  the  servant's  duties,  the  master  is 
liable  in  expenses,  (Cooper,  1831,  Car.  and  Pay. 
Reps.  ;)  and  the  master,  in  this  case,  has  no  right 
to  deduct  the  expenses  from  the  servant's  veages, 
(Lellan,  1829,  Car.  and  Pay.  Reps.) 

6294.  Servant's  obligations.  —  Servants  are 
bound  to  serve  their  master  in  everything  relat- 
ing to  the  situation  they  have  engaged  them- 
selves for.  They  must  be  respectful  to  their  mas- 
ter and  his  family,  and  in  their  general  conduct 
avoid  actions  scandalous  or  of  bad  example. 
They  have  no  right  to  absent  themselves  without 
leave,  (Crawford,  1822.)     They  are  responsible 
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for  everything  committed  to  their  charge  in  the 
routine  of  their  duty,  but  not  for  accidents,  (Camp- 
bell, 1734.)  They  must  accompany  their  em- 
ployer in  chan^^e  of  residence,  as  long  as  he  does 
not  leave  the  kingdom,  (Tait,  462.)  They  have 
uo  right  to  draw  nice  distinctions  between  what 
comes  under  their  duty  and  what  does  not;  they 
cannot  be  employed  on  any  duty  different  from 
the  customary  duties  of  the  service  they  have 
undertaken,  and  this  renders  a  specific  agree- 
ment, to  do  what  they  are  desired,  necessary. 
Enlistment  in  Her  Majesty's  service  frees  a 
servant  from  his  obligations  by  the  Mutiny 
Act. 

6295.  Wages. — Should  no  wages  be  bargained 
for,  none  are  due,  (Salton,  Brown,  Sup.  3,  337.) 
The  servant  has  a  riglit  to  leave  his  master,  and 
claim  wages  and  board-wages,  should  hi^  wages 
not  be  paid  at  the  terms  agreed  upon.  Though 
a  servant  is  engaged  by  tlie  year,  his  wages  are 
payable  half-yearl)',  (Tait,  465.)  A  servant, 
through  sickness,  disabled  from  doing  his  duty, 
has  still  a  right  to  his  wages,  should  no  servant 
be  got  to  supply  his  place,  (White,  1794.)  Should 
the  servant  die  between  terms,  wages  to  the 
time  of  his  death  will  be  due  to  his  representa- 
tives. When  the  master  dies,  wages  and  board- 
wages  to  the  next  term  are  due,  should  there  be 
no  agreement  for  any  space  of  time.  When  the 
servant  is  engaged  for  any  specified  time,  wages 
and  board-wages  are  due  to  the  full  time.  The 
master's  bankruptcy  gives  the  servants  the  same 
claim.  But  in  both  these  last  cases,  on  the  ser- 
Tant's  being  supplied  with  another  place,  wages 
only  for  past  services  are  due,  (Tait,  465.)  The 
master  can,  at  any  time,  turn  off  his  servant,  on 
giving  him  full  wages  and  board-wages,  (Cooper, 
1825.)  A  female  servant  marrying  and  leaving 
her  master,  loses  all  claim  for  wages,  and  her 
husband  is  liable  in  damages. 

6296.  Grounds  for  dismissing  a  servant. — A 
servant  may  be  dismissed  for  immoral  conduct, 
disobedience,  or  habitiKil  neglect  of  duty,  (Callo, 
1831 ;)  for  absence  on  Sunday  when  ordered  to 
the  contrary,  (Hamilton,  1824.)  Absence  for 
four  days  without  leave  was  held  a  suflScient 
cause  of  dismissal  ;  and  legal  dismission  forfeits 
the  servant's  wages,  (Silvie,  1830.)  When  either 
a  master  wishes  to  part  with  a  servant,  or  the 
servant  wishes  to  leave  his  situation,  warning 
must  be  given  40  days  before  the  term,  otherwise 
the  engagement  is  held  to  be  renewed,  (M'L -an, 
1813;)  unless  the  local  custom  is  to  give  no 
warning,  then  none  is  necessary,  (Morrison, 
1823.)  After  a  servant  lias  received  his  wages 
and  left  his  situation,  he  cannot  say  he  got  no 
warning,  (Baird,  1779.^  It  will  be  observed 
that  much  of  what  has  been  said  applies  almost 
exclusively  to  domestic  servants,  whether  on  a 
farm  or  not ;  the  relations  of  out-door  farm-ser- 
vants with  their  masters  are  so  clear  that  few 
questions  arise  between  them,  either  at  parting 
or  during  the  course  of  service. 


not  bound  to  give  a  servant  a  character,  either 
oral  or  written,  or  to  assign  a  reason  for  with- 
holding it,  (Carrol.  1800,  3  Esp.  201.)  He  will 
be  liable  in  damages,  when  asked  the  character 
of  a  servant,  in  giving  an  untrue  one,  (Bell's 
Prin.)  He  will  be  justified  in  giving  one  preju- 
dicial to  the  servant,  if  true,  (Christian,  July  6, 
1818;  1  Mur.  427;)  but  he  has  no  right  to  give 
out  such  a  character  publicly,  without  sutficient 
cause. 

6298.  Hiring  vorkmen.  —  Workmen,  like 
domestic  servants,  may  be  hired  by  the  year,  or 
for  a  shorter  time,  but  writing  is  necessary  for  a 
longer  period,  (Paterson,  June  17,  1830,  6  S.  D. 
931.)  They  are  bound,  besides  the  principal  en- 
gagement, to  keep  to  certain  regular  hours,  and 
observe  the  same  respect  and  decency  as  domes- 
tic servants.  They  may  be  compelled  by  impri- 
sonment to  fulfil  their  contract,  (Clerk,  Jan.  19, 
1799,  F.C.)* 

6299.  Of  late  years  a  movement  has  been 
made  in  the  north-eastern  counties  of  Scotland 
to  abolish  hiring-markets,  and  the  abandunment 
of  the  lodging  and  boarding  of  a  number  of  un- 
married farm-servants  in  a  single  room,  named  a 
bothy. 

6300.  As  to  the  abolition  of  hiring-markets, 
the  attempt  on  the  part  of  the  farmers  to  do  it 
will,  in  my  opinion,  prove  futile,  for  two  suffi- 
cient reasons.  One  reason  is,  that  it  has  always 
been  found  a  very  difficult  matter  to  change  even 
the  site  or  the  day  of  any  sort  of  market.  What 
the  public  seems  to  have  a  general  interest  in, 
they  will  never  agree  to  relinquish.  The  abo- 
lition could,  no  doubt,  be  done  by  act  of  parlia- 
ment, but  not  otherwise  ;  by  no  local  arrange- 
ment can  the  end  be  attained.  If  such  a 
difficulty  attends  the  alteration  of  any  market, 
there  would  be  greater  still  in  its  abolition.  The 
other  reason  is,  that  if  hiring-markets  were 
maintained  in  any  part  of  the  country,  it  would 
be  found  impracticable  to  abolish  them  entirely 
in  any  other  part  of  the  country.  Now,  hiring- 
markets  are  not  attended  with  inconvenience 
everywhere.  I  have  attended  many  of  them  in 
the  Southern  counties  of  Scotland,  and  never  saw 
anything  reprehensible  in  them.  The  men  and 
women  mustered  in  the  market-town  in  the  early 
part  of  the  day,  transacted  their  business,  and 
went  home  in  the  afternoon,  and  if  any  remained 
in  the  town  until  the  evening,  it  was  chiefly  to 
visit  friends;  and  if  a  few  cases  of  intemperance 
occurred,  it  was  long  after  market  hours.  It  is, 
therefore,  not  fair  to  stamp  the  character  of 
any  meeting  by  the  exceptional  cases,  nor  is  it 
fair  to  characterise  all  hiring-markets  by  the 
acts  done  at  a  few  of  them.  1  regard  them  as 
very  convenient  meetings,  where  the  hirer  and 
the  hired  have  the  best  opportunity  of  learning 
the  rate  of  wages,  and  where  an  abundant  choice 
is  presented  to  both  parties  of  what  they  both 
came  to  seek. 


.6297.    Character  to  servants. — The  master  is  6301.  Nor  can  register  ofiBces  ever  supersede 
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hiring-markets.  The  mere  registry  of  the  name 
is  not  sufficient  for  the  seeker  in  quest  of  charac- 
ter, as  no  one  will  dare  to  register  publicly  a 
bad  character  against  a  bad  servant;  and  if  the 
truth  cannot  be  so  told,  there  is  no  use  of  the 
registry  at  all — and  there  is  no  need  of  a  registry 
for  good  servants,  as  their  characters  will  obtain 
them  situations  anywhere,  without  the  assistance 
of  either  hiring-markets  or  registers.  A  registry 
might  be  made  a  record  of  the  names  of  good 
servants  who  are  to  be  out  of  service  at  the  en- 
suing term,  and  the  hiring-market  might  serve 
as  a  good  place  for  the  parties  to  meet  in,  who 
may  have  to  come  from  opposite  quarters  and 
from  considerable  distances. 

6302.  The  bothy  system,,  as  it  is  termed,  his 
much  need  of  emendation,  and,  in  my  opinion, 
the  only  one  it  is  capable  of  is  its  entire  aboli- 
t'lon  ;  which  it  is  quite  in  the  power  of  any  pro- 
prietor, along  with  his  tenants  and  servants,  to 
accomplish  on  any  estate.  The  congregating  of 
joung  unmarried  men  in  one  room,  which  is  oc- 
cupied both  as  a  sleeping  and  cooking  apart- 
ment, and  the  sleeping  of  two  men  together  in 
one  bed,  are  acts  obnoxious  to  decency.  Being 
under  no  control,  one  or  other  of  the  men  wanders 
abroad  during  the  night,  and  are  of  course  unfit 
for  their  work  during  the  day.  They  visit  one 
another  at  their  respective  bothies,  especially  in 
winter  nights;  and  it  is  seldom  that  a  separation 
takes  place  without  the  accompaniment  of  in- 
temperance. The  inmates  of  bothies  seldom  re- 
main long  in  the  same  service,  it  being  almost 
impossible  to  find  a  number  of  men,  associating 
daily  and  nightly  so  intimately  as  they  are 
obliged  to  do,  entertain  the  same  sentiments  on 
any  one  subject;  and  the  consequence  is  disagree- 
ments, which  can  only  be  put  an  end  to  by  sepa- 
ration at  the  ensuing  term.  The  bothy  system  is 
recommended  to  be  amended  by  hiring  the  men 
for  shorter  periods  than  six  months,  or  even 
during  pleasure,  that  their  master  may  have  the 
greater  control  over  them;  and  it  is  stated  that 
farmers  of  high  standing,  who  have  tried  this 
expedient,  find  their  men  more  diligent  and 
careful,  and  remain  longer  in  their  service  than 
when  hired  by  the  half-year.*  This  plan  is  but 
an  expedient  at  best,  and  will  result  in  palliation 
alone.  An  effectual  method  is  to  eradicate  the 
system  entirely ;  and  the  only  way  of  doing  it  is 
by  the  erection  of  cottages  by  proprietors,  for 
married  men,  or  for  householders,  whether  they 
be  married  or  not,  and  the  institution  of  a  ser- 
vice such  as  has  been  long  practised  with  the 
utmost  success  in  Berwickshire.  Nor  is  this  a 
mere  supposition.  I  had  the  experience  of  the 
bothy  system  in  full  vF^our  in  Forfarshire,  and 
had  frequent  opportunities  of  witnessing  its  bale- 
ful effects;  I  built  cottages  for  tlie  accommoda- 
tion of  married  men,  and  ever  after  nothing  but 
quiet  and  contentment,  and  the  desire  to  remain, 
prevailed  in  every  case  at  every  term.  Two  of  the 
bothy  men  themselves  took  \yives,  and  received 
each  a  house  and  garden,  and  became  steady 
ploughmen,  who  remained  with  me  as  long  as  I 
farmed.     Let  every  proprietor' and  farmer  do,  in 


the  districts  in  which  complaints  are  rife  against 
the  bothy  system,  as  I  did  in  Forfarshire,  and 
the  system  will  be  abolished  for  ever.  The 
expense  of  maintaining  the  men  in  their  own 
houses  may  be  a  little  more  than  in  the  bothy, 
but  it  will  be  trifling  in  comparison  of  the  com- 
fort purchased  by  it,  both  for  master  and  ser- 
vant. 


ON  THE  WAGES  OF  FARM-SERVANTS. 

6303.  I  enumerated  the  different  classes 
of  labourers  employed  on  a  farm  from  (57) 
to  (67;)  and  T  must  here  state  tliat  the 
wages  of  all  of  them  may  be  classed  under 
three  heads  : — Those  consisting  chiefly  of 
kind — that  is,  of  the  produce  of  the  farm, 
and  but  a  small  sum  in  cash  ;  those  con- 
sisting of  a  Inrye  proportion  of  cash  and  a 
small  amount  of  kind;  and  those  which 
conc^ist  eidirely  of  cash.  The  recipients  of 
tiie  first  and  third  classes  maybe  engaged 
on  the  same  farm,  and  the  third  class  may 
be  found  exclusively  on  a  farm,  but  the 
first  and  second  classes  are  never  found 
together  ;  and  as  all  three  modes  of  pay- 
ing vvages  co-exist  in  the  kingdom,  though 
in  different  parts  of  it,  they  afford  a 
criterion  for  judging  which  is  the  best 
mode  for  all  parties,  for  master  and 
servant ;  which  the  most  convenient  for 
the  master,  which  the  most  conducive  to 
the  servants'  comfort  and  moral  habits. 
Plougiimen  or  hinds,  constituting  the 
principal  or  staple  class  of  labourers  on  a 
farm,  like  the  battalion  men  of  a  regiment, 
the  amount  of  their  wages  is  taken  as  a 
standard  by  which  to  compare  that  of  the 
other  classes  of  labourers. 

6304.  Winter  is  the  season  in  which 
wages  in  kind,  are  paid  to  farm-servants; 
and  the  period  of  that  season  chosen  for 
the  purpose  is  about  the  end  of  the  year. 
It  is  requisite  that  harvest  shall  be  entirely 
finished,  and  every  arrangement  connected 
with  the  accommodation  of  stock,  on  tur- 
nips or  in  the  steading, — made  before  the 
thrashing  of  the  stacks  in  regular  succes- 
sion commences.  Af"ter  these  preparatory 
operations,  and  before  much  of  the  new 
crop  has  been  disposed  of  at  market, 
further  than  to  ascertain  its  general  qual- 
ity and  price,  the  first  leisure  time  from 
field  work  by  stress  of  weather  is  taken 
advantage  of  for  paying  the  farm-servants 
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their  yearly  wages  of  corn  ;  and  as  the 
quantity  distributed  is  consideiable  on  a 
large  farm,  and  as  ail  tlie  servants  should 
receive  tlieir  wages  at  the  same  time,  to 
avoid  envy,  there  will  be  a  considerable 
quantity  of  thrasiied  grain  in  the  barn 
before  its  distribution  in  wages  takes 
place.  The  servants  receiving  a  variety 
of  corn,  that  variety  should  be  first  dis- 
tributed which  is  found  most  conveni- 
ent for  the  farmer  to  thrash  ;  and  one 
yariety  should  be  delivered,  and  the  barn 
cleaned  out,  before  another  is  taken  in 
hand. 

630.5.  Ploughmen's  wages. — These  are 
paid  in  all  the  three  modes  enumerated 
above  (6303,)  the  first  mode  being  in 
general  adoption  in  the  Border  counties  of 
England  and  Scotland  ;  the  second  being 
practised  in  the  midland  and  northern 
counties  of  Scotland  ;  and  the  third  being 
in  general  use  in  the  midland  and  southern 
counties  of  England. 

6306.  Wages  composed  of  kind  and 
money  differ,  in  their  constituent  items,  in 
different  counties,  but  only  in  a  slight  de- 
gree ;  the  aggregate  items  affording  suffi- 
ciency of  food  to  support  a  ploughman  and 
an  ordinary  family,  and  nothing  to  spare. 
The  particulars  enumerated  received  by 
the  ploughmen  are  cashed  according  to  the 
prices  in  1850  : — 

6307.  Bericiclshire. 

10  bolls  =  60  bushels  oats,  .it  2s.  per  bushel,  £6    0  0 

3    ..     =   18       ..      bailey,  at  2s.  9d 2    9  6 

1     . .    =    6       . .      pease,  at  3a.  6d.,     . .       .  110 

12    ..    =   1200  yards  potatoes,  at  4s 2    8  0 

A  cow's  keep  for  the  year,        .        .        .        .  8    0  0 

Cottage  and  garden, 12  6 

Carriage  of  coals, 2    0  0 

Cash 4    0  0 


G308.  Northumberland. 


Equal  to  10s.  4Jd.  per  week. 


£27    1    0 


The  turnips  in  winter  for  the  cow  amount 
to  3  double  loads  of  swedes  and  3  c)f 
white,  or,  in  lieu,  60  stones  of  22  lb.  each 
of  hay  ;  and  grass  in  summer.  The  rent 
of  the  cottage  and  garden  is  equal  to  one 
person's  food  in  harvest  that  is,  30  days  at 
9d.  per  day,  £1,  2s.  6il.  The  grain  is  next 
to  the  seed-corn  in  (piality,  and  it  is  paid 
in  slump  or  advance  at  the  middle  of  the 
year's  engagement.  The  )ilongliman  has 
liberty  to  keep  pigs,  but  no  poultry.  He 
disposes  of  both  the  calf  and  most  of  the 
butter  from  the  cow. 


6  bolls  =•  36  bushels  oat<<,  at  2s.  per  bushel,  £3  13  0 

4     ..      =21       ..       barley,  at  2s.  9d 3    6  0 

2    ..     =12      ..       pease,  at  3s.  6d.,     ..      .  2    2  0 

3      ..       wheat,  at  5s.            ...  0  15  0 

3      . .       rye,  at  3s.,               ...  090 

4()      . .       potatoes,  at  Is.,      . .       .  2    0  0 

24  lb.  of  wool,  at  Is 14  0 

A  cow's  keep  for  the  year,         .        .        .        .  9    0  0 

Carriage  of  coals 2    0  0 

Cottage  and  garden, 3    0  0 

Cash, 4    0  0 


Equal  to  12s-  per  week. 


£31    3    0 


5    0 
2    0 
1  10 

0 
0 
0 

£23     2 

0 

The  allowance  of  turnips  in  winter  is  10 
cart-loads  of  white,  or  5  of  white  and  3  of 
swedes  J  or,  in  lieu,  100  stones  of  22  lb. 
equal  to  one  ton  of  hay.  The  rent  of 
cottage  and  garden  is  £3,  but  for  this  the 
j)loughman  receives  for  food  and  wages 
23.  6d.  per  day  f')r  30  days  in  harvest. 
The  grain  is  paid  in  advance  once  a 
quarter.  The  ploughman  has  liberty  to 
keep  a  pig,  but  no  poultry.  He  disposes 
of  the  calf  and  spare  butter  from  the 
cow. 

6309.  East  Lothian. 

12  bolls  =  72  bushels  oats,  at  2s.  per  bushel,        £7    4    0 

3  ..      =18      ..       bailey.  2-i.  9d.,       ..  2    9    6 

8  bt-ans,  3s.  M.,  18    0 

6  . .      or  1600  yards  potatoes,  3s.  100  yards,  2    8    0 

Food  for  hind  for  30  days  in  harvest,  at  9d.  \  l     9    « 

per  day, / 

A  cow's  gnvss, 

Carriiige  of  coals, 

Cottage  and  giirden  (free),    . 

Equal  to  8s.  lOid.  per  week. 

One  half  of  the  oats  to  be  made  good  up 
to  the  first  fiars  of  the  Haddington  market, 
and  a  price  fixed  for  the  potatoes  in  case 
of  failure.  The  cow  receives  from  the 
farmer  nothing  but  straw  in  winter.  When 
the  hind  keeps  no  cow,  £5  a-year  are 
allowed  him  in  ca.^h.  The  cottage  and 
garden  are  really  free,  the  hind  not  being 
obliged  to  provide  a  reaper  in  harvest, 
whose  maintenance  is  usually  retaiiie<l  in 
other  parts  of  the  country  as  rent  for  the 
house.     These  items  vary  in  the  county. 

6310.  Fi/cshire.     . 

WAGES  OF  MARRIED  FOREMEN. 

Money £12    0  0 

6.'>stones(Hlh.)ofoatmeaI,atls.2Jd.  perst.,         3  18  6J 

1200  yard  in   the  drill  of  potatoes,  at  3s.  per)      ,   ,„  « 

lOOyards.     .        .         .         .         .        /      |     1  16  0 

House  and  garden, 2  10  0 

Cow's  keip,  . «       .         .         .        .  ,900 

Allowance  of  bread  and  beer  in  hay-time  and  >      n  -in  n 

harve»t .        |     0  10  0 

£2!>  14    6| 
Equal  to  lis.  5d.  rer  week. 


WAGES.  743 

WAGES  OF  MARRIED  PLOUGHMEN.  ,„  kind  is  coHsidered  invariable,  being  no 

S;sof;atn,;al.atls.bid.pers.;ne,-        ^"'s  Is     6*  "'''"^  ^*^"^  ^''^"  ^  «*«»*  "'^»  Can  COnSUme  ; 

182  gallons  of  new  milk,  at  (id.  per  gallon,            411    0  Dut  sonie  Cannot  consume  it  all,  and  save 

1200  yards  in  the  drill  of  potatoes,  at  Ss.  per'»      ,   ,^    „  „   ,>„..f  ^f  *1,^  v^,„„l     ,    I  :    l     ii           j-                   r 

100  yards,          .      T      .      .      /    j    1  16   0  a  part  01  the  meal,  wiiicli  they  dispose  of. 

House  and  garden, 2  10  0  In   Strict    faimess,    the   meal    should    be 

Allowance  in  hay-time  and  harvest,            .              0  10    0  •           .      ,i                                           i      . 

given  to  tiie  men  every  week;  but,  to  save 

£23^15^  trouble,   it  is  dealt  out  once  a  month  or 

Equal  to  93. 3jd.  per  week.  fortnight.       Besides     the     oatmeal     and 

milk,    bothy    men    always    have  a  room 

6311.  Wages,  more  in  cash  than  in  in  common,  a  bedstead  and  bed-clothes, 
kind,  are  more  extensively  given  in  Scot-  fuel  —  partly  brushwood  and  partly 
laud  than  the  plan  which  I  have  just  coals,  one  ton  each — cooking  utensils,  and 
described.  Those  who  receive  this  species  salt.  They  provide  the  dishes  out  of 
of  wages  are  chiefly  single  men,  living  which  they  take  their  meals,  consisting 
either  in  the  farmer's  house,  or  in  a  house  usually  of  a  wooden  bowl  and  horn-spoon, 
by  themselves  called  a  bothy.  The  According  to  the  previous  rates  of  prices, 
practice  of  allowing  farm-servants  to  take  with  £l2  a-year  of  cash,  and  estimating 
their  meals  in  the  fanner's  house  is  falling  their  lodging,  wear  of  bed-clothes,  and  fuel 
fast  into  desuetude.  Married  men  are  at  25s.  a-year  each,  the  wages  amount  in 
also  supported  in  this  form  of  wages,  but  money  to  8s.  8d.  per  week.  It  must  be 
their  condition  is  not  so  good  as  that  of  held  in  remembrance,  in  regard  to  every 
the  ploughmen  on  the  preceding  plan,  case  of  the  wages  of  a  ploughman,  that  his 
although  it  is  certainly  preferable  to  that  wages  go  on  whether  he  be  working  or  not ; 
in  the  bothy  system.  so  he  has  one  advantage  at  least  over  the 

daily  labourer,  who  may  be  thrown  idle  at 

6312.  The  portion  of  wages  received  in  every  recurrence  of  bad  weather. 
iind  consists  of  oatmeal  and  milk.     The 

meal  amounts  to  2  pecks  per  week  for  each  6313.  The  ploughmen  who  receive  crt.?/* 
man— that  is,  1  stone  of  17^  lb.,  which  for  wages,  are  in  the  same  condition  aa 
makes  6^  bolls  per  annum,  or  65^  stones  day-labourers,  who  receive  their  earnino-s 
of  14  lb.,  at  Is.  2^d.  per  stone,  gives  a  once  a-week, and  purchase  their  sub.sistence 
money-value  of  £3,  iJJs.  a-year.  The  from  retail  dealers  in  country  towns  and 
milk  is  supplied  either  fresh  from  the  cow  villages.  This,  I  believe,  is  the  condition  of 
or  after  the  cream  has  been  skimmed  off,  most  of  the  ploughmen  in  the  southern 
according  to  agreement.  In  the  sweet  counties  of  England.  It  is  obvious  that 
state  it  is  given  to  the  amount  of  1  Scotch  unless  money-wages  adapt  themselves 
pint  or  2^  quarts  a-day  ;  and  when  skim-  nicely  to  the  fluctuating  prices  of  the  com- 
med,  3  quarts  in  summer,  and  2  in  winter  modities  upon  which  farm-servants  subsist 
per  day.  The  milk  is  usually  estimated  the  men  must  suffer  much  privation  on  a 
at  jji  a-year.  In  some  cases  a  cow  or  rise  in  the  i)rice  of  provisions ;  and,  when 
cows  are  supplied  to  the  men,  who  milk  these  fall,  they  receive  higher  wa<i-es  than 
them,  and  are  exchanged  for  others  when  they  are  entitled  to.  They  are  thus  sub- 
they  go  dry;  but  supplying  milk  is  the  jected  to  constant  vicissitudes  in  their  con- 
least  troublesome  plan  for  the  master;  dition,  from  which  the  two  former  classes 
because  as  long  as  the  cows  give  as  much  of  ploughmen  are  entirely  exempt.  It 
milk  as  the  men  are  entitled  to  receive,  signifies  nothing  to  reduce  the  waj^es  paid 
they  make  no  complaint  although  the  cows  in  kind  to  the  latter  into  the  money-value 
should  give  a  great  deal  more  than  the  of  the  day,  for,  in  fact,  the  ploughmen 
stated  quantity  ;  but  the  moment  the  never  receive  their  wages  in  that  form 
supply  falls  below  the  sti[tulated  quan-  and  are  quite  independent  of  fluctuations 
tity,  loud  complaints  are  instantly  heard,  in  price.  The  farmer  has  thus  no  tempta- 
These  items  of  >l-(«</,  with  from  £10  to  £14  tiou  to  dismiss  men  from  his  service  when 
a-year  of  cash,  and  even  £\S  in  the  time  wages  rise  or  prices  fall  in  the  market, 
of  railway    high    wages,  constitute     the 

earnings  of  a  ploughman  on  this  system.  6314.  The  wac/es  of  steirards  are  in  all 

It  is  only  in  the  amount  of  cash  that  these  respects  similar  to  those  of  the  ploughmen 

wages  vary  at  any  time,  for  what  is  given  of  whom  they  have  the  charge — the  only 
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difference  being  in  the  amount  of  cash 
receivetl,  which  is  always  greater  than  that 
f'iven  to  the  phmghmen.  Instead  of  £4 
witli  kind,  they  receive  from  iil^  to£l5  ; 
and  instead  of  £12  or  £l4  with  oatmeal, 
lihey  receive  from  £20  to  £2.);  and  the 
best  house  is  afij)ropriated  to  them.  In 
most  cases  the  steward  is  exempt  from 
attendance  on  tlie  farm  on  Sundays,  wliilst 
in  others  he  takes  his  turn  along  with  the 
other  men — the  latter  being  the  better  plan 
for  the  master,  as  the  steward  has  then  a 
personal  opportunity  of  knowing  how  the 
men  have  fulfilled  their  duties  on  that  day. 

G3\5.  Tlie  shepherd  receives  the  same 
amount  of  kind  and  money  and  acconmio- 
dation  as  the  ploughmen ;  but  as  he  is 
accounted  a  skilful  servant,  and  his  hours 
of  attendance  extend  every  day  from  sun- 
rise to  sunset,  he  has  leave  to  keep  a  small 
flock  of  sheep  of  his  own,  wliich  is  main- 
tained by  his  master,  and  the  produce  of 
which  he  is  entitled  to  dispose  of  every 
year.  His  flock  consists  of  half-a-score  of 
Leicester  ewes,  fine-fifth  of  which  are  dis- 
posed of  every  year,  and  for  which  he  is 
entitled  to  retain  as  many  ewe-lambs  of 
his  flock  as  will  maintain  the  full  number 
pf  his  breeding  ewes.  The  dog  is  his  own 
property,  often  purchased  at  a  high  rate, 
and  trained  with  much  trouble  and  solici- 
tude. In  the  pastnral  districts,  the  shep- 
herd receives  as  wages  45  Black-faced 
sheep,  which  may  be  valued  at  7s.  each, 
6  bolls  of  meal,  a  cow's  keep,  a  cottage  and 
garden,  with  potatoes.  When  the  charge 
is  extensive,  two  tir  three  cows  are  allowed, 
and  wages  in  meal  and  sheep  besides  given 
to  the  assistants.* 

6316.  The  heJger.  being  considered  a 
day-labourer,  gets  a  smaller  proportion  of 
kind  than  married  ploughmen,  and  more 
money,  and  generally  no  cow's  keep ;  and 
where  botliv  men  are  no  hedger  is  hired 
by  the  year,  but  is  a  day-labourer,  and 
paid  in  mone}'.  Being  a  skilful  man,  the 
hedger  never  receives  less  than  £40  a-year 
in  value,  and  more  frequently  £l  a-week. 
He  can  sow  corn,  build  stacks,  and  do  any- 
thing that  the  steward  can,  and  sometimes 
all  that  the  shepherd  does  besides. 

6317.  The  cattle-man,  being  Tiewed  as 


a  labourer,  receives  some  of  his  wages  in 
kind  and  the  rest  in  cash,  an«l  is  seldom 
indulged  with  a  cow.  Being  generally  a 
person  somewhat  advance«l  in  life,  the 
rate  of  his  wages  is  not  high — perhaps  98. 
a-week  in  money  ;  and  it  is  well  when  this 
post  is  held  by  an  old  and  faithful  plough- 
man or  shej)herd,  whose  growing  infirmi- 
ties disable  him  from  undertaking  full 
active  duties. 

63 1 8.  The  Jield-trorker  is  simply  z  day- 
labourer,  and  receives  lOd.  a-day  in  sum- 
mer, and  in  some  cases  only  8d.  a-day  in 
winter,  without  any  wages  in  kind.  This 
person  is  usually  a  woman.  The  married 
ploughmen  in  the  south  of  Scotland  are 
each  bound  to  supply  a  field-worker  to 
work  on  the  farm  during  the  year,  they 
receiving  the  wages  earned  by  the  workers. 
They  hire  the  women  in  the  public  mar- 
kets, and  supj>ort  them  in  their  houses 
with  bed,  board,  and  wages.  Should  the 
field-worker  obtain  constant  employment 
on  the  farm,  the  {doughman  may  profit  by 
the  arrangement ;  and  on  large  farms  field- 
workers  are  almost  constantly  eujployed. 
This  obligation  on  the  ploughman  had,  no 
doubt,  arisen  at  a  time  when  fe\y  women 
could  be  persuaded  to  work  iu  the  fields ; 
and  because  he  is  oblige<l  to  hire  them, 
they  are  designated  by  the  odious  name  of 
bondagers.  The  obligation  luis  l>een  found 
fault  with,  and  even  represented  as  a 
species  of  slavery  ;  but  the  fact  is,  there  is 
no  more  slavery  about  the  matter  than  in 
the  case  of  the  jdoughman  himself,  who 
is  bound  by  agreement  to  wcirk  for  a  year. 
The  epithet  is  a  nickname,  although  it  is 
not  used  as  such,  but  simply  to  contra- 
distinguish the  female  who  is  so  hired 
from  one  hired  to  do  service  in  the  farm- 
house, and  even  the  latter  in  many 
instances  works  also  in  the  fields.  The 
practice  is  good,  because  it  not  only 
enables  the  farmer  to  command  a  cer- 
tain number  of  hands  at  all  times,  but 
provides  a  number  of  accomplished  field- 
workers  in  every  district  where  it  is  prac- 
tised :  and  the  consequence  has  long 
been  observed  and  known,  that  no  such 
expert  field-wnrkers  are  to  be  found  any 
where  as  in  Berwickshire.  No  proper 
substitutes  are  found  in  the  women  to  be 
hired  out  of  villages,  for,  independent  of 
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many  large  farms  being  situate  at  a  dis- 
tance from  any  village,  a  village  does  not 
necessarily  supply  good  field- workers,  as  I 
have  myself  experienced  to  my  vexation  ; 
and  whenever  trade  is  brisk,  manufac- 
turers not  only  pick  up  all  the  hands 
they  can  procure  in  tlie  villages,  but  tlie 
work  being  done  by  the  piece,  at  which 
greater  wages  can  be  earned  in  long 
hours  than  at  field-work,  a  temptation 
is  presented  to  the  women  to  desert  the 
fields.  Many  manufacturers  will  uot 
allow  them  to  assist  even  at  harvest.  A 
resource  of  labour  like  the  Border  system 
should,  therefore,  not  be  yielded  by  the 
farmer  until  a  better  one  has  been  estab- 
lished. Its  hardships,  however,  are  not 
felt  by  the  workers  themselves,  but  by 
the  ploughmen,  who  must  engage  them ; 
but  any  hardship  can  only  press  on  the 
bind  when  he  has  no  family  and  the 
work  is  very  limited,  and  the  support  of  a 
field -worker  does  then  press  hard  upon 
his  wages.  But  where  the  farm  is  large, 
the  work  in  consequence  constant,  and 
the  ploughman  has  daughters,  the  sys- 
tem is  a  continuous  source  of  income 
to  him,  in  doing  the  work  in  harvest, 
paying  the  rent  of  the  house,  and  receiving 
payment  for  their  labour  —  everything 
thereby  contributing  to  the  common  fund 
of  the  family.  The  system  can  have  no 
bad  effect  on  the  field-workers  them- 
selves, tliey  being  cheerful  and  happy  at 
work,  and  well  clad  on  Sundays.  Nor 
are  they  ever  required  to  do  work  beyond 
their  strength;  for  although  the  '•'•  unfemi- 
nine  practice  of  females  driving  dung 
carts  "  *  has  been  stated  as  an  objection 
against  the  system,  field-workers  would 
drive  carts  when  neces.-ary  whether  they 
were,  engaged  in  that  mode  or  in  any 
other;  and,  besides,  the  driving  of  carts 
is  no  more  unfeminine  than  helping 
to  fill  them  with  dung,  or  turning  dung- 
hills. But  the  fact  is,  women  do  not  driee 
carts,  in  the  usual  sense  of  the  term  ;  they 
only  lead  the  horse,  while  his  driver  is  at 
more  laborious  work,  to  and  frojn  the 
dunghill  to  the  ridge  which  is  being  dunged. 
In  the  northern  counties  of  Scotland,  no 
such  obligation  as  the  engagement  of 
field-workers  exists  on  the  ploughmen, 
nor  can  it  coexist  with  the  bothy  system, 
where  the  ploughman  has  no  house  for  him- 


self; and  hence  in  those  parts  field-labour, 
being  performed  by  casual  field-workers 
instead  of  by  those  steadily  trained  up  to 
it  from  early  youth,  is  necessarily  executed 
in  a  much  inferior  manner  to  that  of  the 
Border  counties. 


6319.  On  taking  a  review  of  the  actual  con- 
dition of  all  the  labourers  of  the  farm,  as  I  have 
endeavoured  to  repre.--ent  it,  and  coiupariiig  the 
conditions  of  the  married  ploughmen  and  the 
bothy  men,  the  question  that  occurs  to  the  miud 
is — Which  is  in  the  best  condition  ?  My  convic- 
tion is,  that  the  ploughmen  on  the  Borders  are  ia 
the  superior  position.  Let  us  look  into  one  of  their 
cottages  of  an  evening,  inferior  as  many  of 
their  cottages  avowedly  are,  and  "  you  will 
probably  see,"  to  use  the  words  of  Mr  Grey, 
Dilston,  "  assembled  the  family  group  round 
a  cheerful  coal-fire — which,  by  the  way,  is 
an  inestimable  blessing  to  all  classes,  but  chiefly 
to  the  poor  of  this  country — females  knitting  or 
spinning — the  father,  perhaps,  mending  his  shoes 
(an  art  almost  all  acquire)  — and  one  ot  the  young 
ones  reading  for  the  amusement  of  the  whole 
circle."  "  Contrast  this,"  continues  Mr  Grey, 
"  with  the  condition  of  many  young  men 
employed  as  farm-servants  in  the  southern 
counties,  who,  being  paid  board-wages,  club 
together  to  have  their  comfortless  meal  in  a 
neighbouring  cottage,  with  no  house  to  call 
their  home,  left  to  sleep  in  an  outhouse  or 
hay-lott,  subject  to  the  contamination  of  idle 
companions,  with  no  parent's  eye  to  watch  their 
actions,  and  no  parent's  voice  to  warn  them  of 
their  errors  ;  and  say,  which  situation  is  best 
calculated  to  promote  domestic  couifort,  family 
affection,  and  moral  rectitude?"  Contrast  this 
with  a  bothy  in  the  winter  evenings,  when  it  is 
the  scene  of  lewd  mirth — excited  probably  by 
the  company  of  females  who  have  cume  perhaps 
from  a  distance  to  visit  their  acquaintances,  and 
who  are  treated  most  probably  with  stolen 
viands,  entertained  with  profane  jests  and  songs, 
and  afterwards  convoyed  homewards  amidst 
darkness  and  wet. 

6320.  "  One  very  obvious  benefit,"  observes 
Mr  Grey,  as  regards  the  married  ploughmen, 
"arising  to  the  hind  from  this  mode  of  paying  in 
i-i«d— besides  that  having  a  store  of  wholesome 
food  always  at  command,  which  has  not  been 
taxed  with  the  profits  of  intermediate  agents — is 
the  absence  of  all  temptation  which  the  receipt 
of  weekly  wages,  and  the  necessity  of  resorting 
to  a  village  or  town  to  buy  provisions,  hold  out 
of  spending  some  part  of  the  money  in  the  ale- 
house, v.hich  ought  to  provide  for  the  wants  of 
the  family;  and  to  this  circumstance,  and  to  the 
domestic  employment  which  their  gardens  afford 
in  their  leisure  hours,  we  are  probably  much  in- 
debted for  the  remarkable  sobriety  and  exem- 
plary moral  conduct  of  the  peasantry  of  the 
north  ;  it  gives  him  a  personal  interest  in  the 
produce  of  his  master's  farm,  and  a  desire  to 
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secure  it  in  good  condition;  it  produces  a  set  of     the    saddler,    his    work    requiring    to    be 

(lone  at  hnv^  intervals,  he  can  be  accom- 
modated in  the  steading — thecurn-barn  or 
granary  being  a  convenient  place. 


local  attachments,  which  often  lead  to  a  connec 
tion  between  master  and  servant,  of  long  con- 
tinuance." * 

63-21.  Beneficially  as  this  system  of  paying 
farm-servants  in  kind  has  long  operated,  buth  for 
master  and  servant,  it  has  been  stigmatised  by 
persons  even  in  parliament  as  being  only  another 
form  of  the  truck  suftem,  which  has,  as  is  well 
known, acted  so  prejudicially  against  the  interests 
of  the  operatives  of  England.    Before  meeting  this 


6323.  Smith  -  work.  —  The  degree  of 
wearing  to  wjiich  tlie  iron  of  the  imple- 
ments is  subjected  depends,  in  a  great 
nieai-ure,  on  the  nature  of  the  soil  of  which 
the  farm  is  composed.  Wlien  tlie  soil  is 
objection,    let    us    inquire  what   is  the    truck     sharp   and   gravelly,   it  wears  down    iron 


system  ?  Of  the  truck  system,  Mr  Macculloch 
says  thit  it  is  "a  name  given  to  a  practice 
that  has  prevailed,  particularly  in  the  mining 
and  manufacturing  districts,  of  paving  the 
wages  of  workmen  in  goods  instead  of  money. 
The  plan  has  been  for  the  master  to  esta- 
blish warehouses  or  shops  ;  and  the  workmen 
in  their  employment  have  either  got  their  wages 
accounted  for  to  them  by  supplies  of  goods  from 
such  depots,  without  receiving  any  money  ;  or 
they  hare  got  the  money,  with  a  tacit  ur  express 
understanding  that  tliey  were  to  resort  to  the 
warehouses  or  shops  of  their  masters  for  such 
articles  as  they  were  furnished  with."' t  If  this 
be  anything  like  a  correct  account  of  the  pro- 


mucli  faster  than  when  it  is  clay  or  soft 
mould.  The  iron  that  wears  most  in 
work  is  that  belonging  to  the  movable 
parts  of  tlie  j)!ougii,  such  as  the  coulter 
and  share  ;  and  the  shoes  of  the  horses. 
To  protect  those  parts  from  wear  as  much 
as  possible,  it  is  usual  to  point  and  edge 
the  coulter  and  share,  and  to  tip  the 
horses'  shoes  with  steel,  which,  although 
incurring  greater  expense  at  first,  is  an 
economical  ex{)edient  in  clay  and  soft 
soils,  inasmuch  as  the  plougii-irons  used 


perly  reprobated  truck  system,  it  is  clear  that  it      in  that  class  of  soils   only  require  repair 
has  no  affinity  whatever  to  the  payment  of  wages      every  few  days.    But  in  sharp  and  gravelly 

'- •  ■-     soils,  steel  is  a  useless  expense,  for  it  is 

found  to  wear  down  almost  as  fast  as 
iron  ;  and  it  is  therefore  more  econonncal 
to  sharpen  the  plough-irons  every  day, 
than  to  lay  them  with  steel.  To  some 
other  implements,  as  the  harrows,  grub- 
bers, &c.,  the  same  remark  applies;  and 
as  to  those  which  are  seldom  useiL  the 
difference  of  expense  attending  their  re- 
pairs with  iron  or  with  steel  is  immaterial. 


in  kind,  inasmuch  as  this  has  no  reference  to  the 
monet/raluy.  of  any  article  which  the  hinds 
receive— and  they  always  receiving  the  same 
amount  uf  kind,  of  course  receive  the  same 
rate  of  wages  ;  whereas  the  truck  system  has 
undoubted  reference  to  the  money-Talue  of  the 
articles  dealt  out  to  the  operatives  ;  and  that 
money-value  is  fixed  by  the  master,  whose 
intere^t  it  is  either  to  keep  it  at  as  high  a 
rate  as  practicable,  or  else  to  give  out  articles 
of  inferior  quality  above  their  worth  ;  and 
hence  the  artisan  does  not  always  receive  the 
same  amount  of  goods,  and  is  therefore  not  in 
the  condition  of  the  hind. 


ON    THE     FARM     SMITFI,     JOIXER,     AND 
SADDLER. 

6322.  Iron,  tcood,  and  leather  com- 
pose the  materials  of  which  the  imple- 
ments of  the  farm  are  made ;  and  these 
being  in  constant  use,   are  always   in    a 


6324.  In  horses'  shoes,  it  is  their  fore- 
bit  which  first  wears  down  ;  and,  as  lon^j 
as  the  horses  are  confined  to  the  farm, 
there  is  no  harm  in  their  shoes  hecominj^ 
thin,  provided  the  crust  of  the  hoof  is 
protected  from  injury  by  the  ground.  In 
some  parts  of  the  country,  the  shoes  of 
farm-hor!?es  are  made  in  a  preposterous 
fashion.  They  are  thick  and  heavy,  being 
stale  of  gradual  decay,  ami  require  al-  provided  with  high  caulkers  ar.d  broad 
most  daily  repair  To  effect  the  repairs,  and  thick  fore-bits,  elevating  the  horse  a 
it  may  be  impracticable  to  send  the  considerable  height  above  the  ground,  and 
implements  to  the  neare.-<t  town,  or  even  endanirering  his  tramping  himself  in  the 
village.  Where  either  exceeds  one  mile  turnings  at  the  landings,  t>r  in  backing 
from  the  farm,  much  time  is  lost  in  taking  and  turning  in  the  cart.  All  that  is 
ever3'thing  thither,  and  bringing  it  back  required  is  a  slight  turning  nj)  or  thicken- 
again  ;  so  that  it  becomes  incundient  on  ing  of  the  heels,  and  particularly  of  the 
the  farmer  to  provide  for  his  use  a  smithy,  outer  heels,  and  a  little  thickening  of  the 
and  a  joiner's  shop  near  at  hand.     As  to     fore-bit    of  the  shoe,  (1546)    to   (1556.) 
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On  disusing  the  high  shoes  myself,  against 
the  practice  of  the  country  where  I  farmed, 
the  smith  assured  me  that  lameness  from 
straining  would  soon  overtake  the  horses; 
but,  notwithstanding  his  forebodings,  not 
a  single  case  of  tramping  or  lameness  ever 
occurred  afterwards.  Tramps  are  danger- 
ous, besides  causing  blemishes  on  the  foot; 
for.  when  serious,  they  may  cause  quittor, 
which  may  terminate  in  ring-bone,  and  in 
consequence  chronic  lameness. 

6325.  The  horses  should  not  be  neglected 
in  their  shoeing.  It  is  not  an  unfrequent 
neglect  to  allow  the  shoes  to  remain  on 
till  they  become  loose,  or  the  crust  of  the 
hoof  grows  beyond  them ;  in  either  case 
the  horses  run  the  risk  of  being  lamed, 
and,  if  not  moving  upon  soft  earth,  they 
would  inevitably  acquire  thrushes  and 
corns.  The  shoes  should  not  be  allowed 
to  be  worn  so  thin  as  to  endanger  their 
breaking,  nor  to  remain  so  long  on  as  to 
get  a  seat  into  the  hoof.  When  the  shoeing 
is  taken  by  the  smith  by  contract,  he  is 
apt  to  persuade  the  men  to  let  the  shoes 
hang  on  as  long  as  they  can  ;  but  the 
steward  should  see  to  the  state  of  the 
horses'  feet,  and  order  them  to  the  smithy 
whenever  he  conceives  it  necessary.  I 
am  aware  that  shoeing  often  interferes 
with  the  time  for  field-work  ;  but,  in  the 
busy  season,  the  horses  should  be  sent  to 
the  smithy  in  the  evening,  with  a  bundle 
of  grass;  and  when  the  smith  has  shoes 
ready  forged,  which  he  should  alvvays 
have,  not  much  time  need  be  lost. 

6326.  There  are  two  ways  of  having 
smith-work  executed  on  a  farm,  one  by 
the  job,  the  other  by  contract.  The  mode 
by  day's-work  is  expensive:  the  jobs  being 
multitudinous  in  the  course  of  a  year,  no 
efficient  check  can  be  placed  against  fraud. 
The  most  satisfactory  way  is  to  have  the 
business  done  by  contract  throughout  the 
year;  and  the  simplest  mode  of  contract 
is  to  take,  as  a  standard  of  expense,  the 
upholding  of  the  most  active  j  <  rtions  of 
the  iron-work  of  a  farm — namely,  the 
plough-irons  and  horses'  shoes,  taking 
tiiese  as  a  criterion,  it  has  been  ascertained 
from  experience  that  £3  a-year  for  every 
pair  of  horses  is  a  fair  estimate  of  smith- 
work  on  a  farm.  For  this  sum  the  smith 
binds  himself  to  uphold  plough-irons, 
horses'  shoes,  and  all  the  malleable  iron  of 


every  implement  In  use  in  working  order 
throughout  the  year.  It  is  not  incumbent 
on  him  to  renew  any  article,  but  only  to 
mend  it  when  broken,  and  repair  it  when 
worn.  Every  new  article  is  paid  for  in 
full.  In  some  parts  of  the  country,  smiths 
will  not  enter  into  contracts  for  upholding 
iron-work,  as  was  the  case  in  Forfarshire  , 
when  I  farmed  there  ;  and  it  is  no  want 
of  ciiarity  to  ascribe  the  unwillingness  to 
a  consciousness  of  being  able  to  make  more 
money  by  job-work. 

6327.  Few  farms  are  so  large  as  to 
aflord  full  employment  to  a  smith  ;  and  it 
is  not  the  smith  alone  that  must  be  con- 
stantly employed,  but  his  apprentice  also, 
whom  it  is  necessary  for  him  to  engage,  to 
enable  him  to  get  through  the  heavy  parts 
of  his  work  that  require  the  use  of  the 
sledge-hammer,  which  the  forging  of  shoes 
does.  If  the  smith's  forge  is  so  conve- 
niently situate  as  that  the  horses  from 
three  or  four  farms  can  easily  attend  it, 
the  smith  may  execute  all  the  work  in  his 

own  smithy;  but  when  a  farm  is  too  far  j^ 
off,  a  smithy  must  be  erected  for  him  on  ^ 
the  farm,  where  he  does  up  all  his  work 
for  the  time.  In  this  case,  it  is  not  un- 
usual for  the  farmer  to  supjjly  the  iron, 
coals,  and  tools,  and  the  smith  to  contract 
fur  the  labour  only.  Under  any  species 
of  agreement,  the  farmer  should  insist  on 
the  smith  having  a  large  assortment  of 
shoes  ready  forged,  of  sizes  to  suit  the  feet 
of  the  different  horses,  that  no  unnecessary 
delay  be  occasioned  in  the  smithy  when  a 
pair  require  a  new  set  of  shoes.  This 
condition  is  the  more  necessary,  that 
smiths  do  not  care  how  long  they  detain 
horses,  provided  they  can  secure  the  assis- 
tance of  the  ploughman  at  the  sledge- 
hammer, and  thereby  save  the  e:^pense  of 
keeping  a  stout  apprentice. 

6328.  Jo'mer-icork. — The  wear  of  the 
wooden  part  of  implements  is  not  sensibly 
affected  by  the  nature  of  the  soil.  If  a 
wooden  plough  is  put  to  unusually  rough 
w^ork,  such  as  trench- ploughing  or  tearing 
up  old  rougli  natural  lea,  its  parts  may 
become  strained,  and  even  broken,  and 
require  lenoual ;  but  ploughs  are  now 
generally  made  of  iron,  and  are  placed 
wholly  under  the  charge  of  tl)e  smith. 
Carts,  however,  suffer  much  when  stones 
are  driven  for  buildings  and  dykes,  and 
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tiles  or  stones  for  drains.  In  sucli  a  case, 
if  old  carts  have  not  been  purcliased  for 
the  occasion,  it  is  prudent  in  the  contract- 
ing joiner  to  line  the  bodies  of  tlie  carts 
with  .^lalts  of  common  fir  or  willow,  to 
protect  the  proper  lining  from  injury.  I 
purclia'^ed  a  couple  of  old  carts  for  50?. 
a-piece,  and  also  old  sea-soiied  horses  to 
work  in  them,  when  there  was  much  build- 
ing and  drainingto  be  executed  on  thefarm; 
and  they  withstood  the  rough  work  for 
three  years,  when  they  were  disposed  of. 

6329.  The  contract  WMth  the  joiner  is 
also  £3  a-year  for  every  pair  of  horses, 
for  which  sum  he  binds  himself  to  mend 
every  article  broken  in  the  work,  such  as 
wheels,  bodies,  and  shafts  of  carts,  handles 
of  the  minor  implements,  and  the  wood- 
work connected  with  the  other  imple- 
ments, and  also  to  paint  them.  For  a  new 
article,  such  as  a  cart,  wheels,  or  har- 
rows, he  is  paid  its  price;  nor  does  he  up- 
hold the  field-gates,  nor  any  of  the  gates 
about  the  steading. 

6330.  The  accounts  of  the  smith  and 
joiner  should  be  settled  half-yearly,  at  the 
terras  of  Whitsunday  and  Martinmas.  I 
take  this  opportuuity  of  impressing  upon 
you  earnestly  the  great  injustice  done  to  a 
tradesman,  by  disai)pointing  him  of  the 
settlement  of  his  accounts  when  they  be- 
come due.  He  has  made  his  arrangements 
with  those  who  supply  him  with  materials, 
and  he  cannot  keep  his  promise  with 
them  as  long  as  his  accounts  remain  un- 
eettled ;  and,  in  consequence,  his  credit 
suffers  and  his  profits  are  diminished.  You 
ought  to  be  made  acquainted  that,  in  gene- 
ral, tradesmen  in  the  country  will  suffer 
considerable  privation  ere  they  will  com- 
plain to  their  employers,  in  the  fear  of 
losing  their  custom.  Credit  is  the  source 
of  much  mischief  to  small  tradesmen  in 
the  country.  It  is  no  doubt  a  good  thing 
in  the  town,  where  a  bank  is  ready  to 
assist  the  industrious  tradesman  for  a  short 
time,  but  the  business  of  aL'ricultuie  ought 
on  all  occasions  to  be  conducted  iu  ready 
money.  This  is  the  understanding  of  every 
person  who  attends  a  fair  in  tlie  country, 
and  a  market  in  the  market-town. 

6331.  Sa  d, J I  cr  I/. —The  sndtiler  uswaWy 
comes  twice  a-year  and  repairs  the  har- 
ness— at  the  end  of  the  work  in  autumn, 


and  immediately  after  the  throng  time  in 
spring.  He  is  either  ])aid  day's  wages, 
and  provides  himself  with  leather  and 
every  other  material,  or  these  are  supplied 
him ;  or  he  undertakes  to  sup})ort  the 
harness  in  working  order  by  contract.  I 
have  been  accustomed  to  see  saddlery 
repairs  ])aid  in  day's  wages;  but  when  a 
contract  is  made,  it  costs  '60s.  a-year  for 
every  pair  of  horses.  The  parts  of  the 
harness  that  require  most  repair  are  the 
collars  and  saddles,  where  these  are  in 
constant  contact  with  the  horse's  skin,  and 
the  paddings  of  which  should  be  restuffed 
every  lialf-year,  and  the  cloth  renewed,  if 
threadbare  or  in  the  least  rotten,  which 
it  soon  becomes,  by  the  sweat  of  the 
horses.  The  clipj)ings  of  sheep,  accumu- 
lated during  the  season,  when  washed  and 
properly  dried,  coming  from  the  coarsest 
part  of  the  wool,  make  good  and  cheap 
stuffing  for  collars  and  saddles,  (3939.) 

6332.  Care  should  be  taken  to  mend 
every  broken  part  of  the  leather,  in  order 
to  prevent  rain  in  winter  and  drought  in 
summer  ])enetrating  into  the  interior  of 
the  harness,  and  rotting  or  hardening 
it.  The  best  leather  ought  always  to  be 
used,  as  being  the  most  thrifty  in  the  end, 
and  it  consists  of  well-tanned  ox-hide, 
(1836.)  Untanned  sheepskin  is  en)])loyed 
to  sew  on  the  ca])es  of  the  collars.  (6i71.) 
Saddlers  are  not  bound  to  uphold  the  iron- 
v/ork  of  harness,  such  as  plough-chains. 

6333.  Opportunity  of  a  stormy  day, 
when  the  horses  cannot  work,  slutuld  be 
taken  to  clean  the  harness.  Work  in 
summer  and  autumn  not  only  dirties,  but 
renders  the  leather  of  harness  very  dry; 
and  if  allowed  to  be  long  in  that  state,  it 
cracks.  The  harness  should  first  be  washed 
clean  with  a  sponge  and  warm  water,  and 
hung  up  for  that  day  to  dry.  The  next 
day  it  should  be  rubbed  over  with  a  bit  of 
flannel  steeped  in  sweet  linseed-oil,  parti- 
cularly on  the  outside  ;  for  the  side  con- 
stantly next  the  horse's  skin  may  not 
require  oiling  at  all,  though  it  will  require 
washing  to  remove  incrusted  j)erspiration 
anil  hair.  If  blacking  is  used  at  all, 
it  should  not  be  put  on  until  the  day  after 
the  oil  has  been  absorbed  by  the  leather; 
but  I  see  no  use  of  blacking  at  all,  save 
only  to  make  the  harness  look  better.  The 
blacking,  when  used, should  be  of  the  best 


CARE  OP  IMPLEMENTS. 


749 


shoe-blacking,  which  costs  Is.  per  quart 
bottle;  and  if  judiciously  put  on  with  a 
soft  brush  in  small  quantity,  and  brushed 
firmly  with  a  hard  one,  it  will  go  over  a 
large  quantity  of  harness.  The  lamp-black 
commonly  used  for  the  purpose  is  filthy, 
coming  off  and  staining  everything  in  the 
first  rain ;  and  the  common  train-oil,  usually 
employed  to  soften  the  leather,  is  still 
more  filthy,  being  not  unfrequently  daubed 
on  with  a  wisp  of  straw  upon  encrusted 
dirt,  (676)  to  (686),  and  (1832)  to  (1840.) 

•  6334.  It  is  the  interest  of  the  contrac- 
tors to  make  efficient  repairs  in  all  those 
materials,  and  not  to  allow  the  wear  of 
the  implements  to  proceed  so  far  as  to 
cause  repairs  nearly  as  extensive  as  a  re- 
newal ;  and,  on  the  other  hand,  when 
repairs  are  paid  in  day's  wages,  it  is  as 
much  the  tradesman's  interest  that  the 
same  implement  shall  require  frequent 
repairs.  So  well  practised  is  this  man- 
oeuvre in  some  places  where  jobs  are 
paid  by  day's  wages,  that  plouglimen  are 
bribed  by  the  smith  to  bring  their  plough- 
irons,  and  even  their  horses,  in  turns  to 
the  smithy  every  night,  whether  repairs 
are  required  or  not ;  and  they  are  also 
bribed  by  the  joiner  to  break  the  helves 
of  the  minor  implements  whenever  they 
come  much  into  use.  Such  a  species  of 
roguery,  it  is  hoped,  is  rare ;  and  I  do  not 
speak  of  it  from  my  own  experience, 
but  from  that  of  others,  although  I  am  nut 
unwilling  to  believe  it.  The  steward  ought 
to  take  a  strict  cognisance  of  all  repairs, 
and  detect  every  attempt  at  roguery. 


ON    THE    CARE  DUE   TO    TlIE    IMPLEMENTS. 

6335.  The  farmer  is  often  charged  with 
neglecting  his  implements,  by  unnecessary 
exposure  to  the  weather;  and  the  charge 
is  partially  well-founded,  although  those 
who  make  it  do  not  understand  the  cause 
of  the  apparent  neglect.  Implements  are 
used  both  within  and  without  doors ;  and 
those  used  without  doors  may  be  divided 
into  such  as  are  in  use  every  season,  and 
only  occasionally.  It  is  scarcely  to  be 
expected  that  implements  very  frequently 
used  in  operating  upon  the  soil,  can  be  other- 
wise than  constantly  exposed  to  the  wea- 
ther. Fortunately,  on  the  score  of  economy, 
the  implements  thus  employed  are  of  simple 


construction ;  and  are  therefore  less  affected 
by  changes  of  the  weather,  as  well  as 
less  costly  when  renewed,  than  those  of 
more  complicated  construction,  which  are 
used  for  a  short  time  at  certain  seasons. 

6336.  The  implement  most  frequently 
in  use  is  the  plough,  and,  being  the  chief 
one  for  operating  upon  the  soil,  is  con- 
stantly exposed  in  the  field.  When  it 
was  commonly  made  of  wood,  exposure 
caused  its  decay  much  sooner  than  now, 
when  it  is  wholly  constructed  of  iron.  Of 
so  much  use  is  the  plough,  that,  were  one 
to  be  seen  stowed  away  in  the  implement- 
house,  the  conclusion  would  instantly  be 
drawn  that  it  was  an  old  and  worn-out  one, 
or  so  ill-constructed  and  useless  that  it 
had  to  be  set  aside.     Fig.  552. 

6337.  Harrows  being  the  implement 
most  commonly  in  use  next  to  the  plough, 
are  much  in  the  field,  and  exposed  to  the 
weather;  and,  though  made  entirely  of 
wood,  last  a  long  time.  Not  being  re- 
quired in  winter,  they  are  then  removed 
from  the  field,  and  placed  in  the  implement- 
house.  The  tines  are  usually  laid  and  made 
sharp  once  a-year,  and  winter  is  tjie  most 
proper  time,  just  before  the  commencement 
of  tlie  oat-seed  in  spring.  Harrows  and 
ploughs  are  seldom  painted  after  being 
made ;  but  the  harrows  should  be  cleaned 
and  painted  when  set  past.     Fig.  553. 

6338.  Tlie  roller  being  only  occasionally 
in  use,  in  pulverising  the  soil,  and  rolling 
the  young  grass  and  spring  crops  in  spring, 
and  in  pulverising  the  soil  in  summer- 
fallow,  it  is  replaced  in  its  shed  whenever 
its  services  are  no  longer  wanted.  It 
should  always  be  set  past  in  a  state  of 
complete  repair,  that  disappointment  may 
not  ensue  at  the  moment  it  is  desired  to 
employ  it;  and  the  wood- work  should  be 
painted  occasionally. 

6339.  The  small  ploughs,  such  as  the 
7'lhbing  and  double  mould-board  plough, 
being  used  chiefly  in  summer,  are  allowed 
to  lie  too  long  in  the  fields  after  their 
employment  has  ceased  ;  and,  if  removed 
before  winter  sets  in,  are  placed  in  the  im- 
plement-house dirty  and  worn.  When  no 
longer  required,  they  ought  to  be  scraped 
clean  of  earth,  and  the  irons  laid,  before 
being  put  aside  in  the  implement-shed. 
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6340.  There  are  few  implements  which 
receive  less  regard,  when  not  in  use,  than 
the  whole  class  of  sctijflers  and  grubbers^ 
■which  get  leave  to  remain  at  the  sides  of 
liead-ridges,  and  corners  of  turnip  and 
potato  fields,  perhaps  the  whole  winter. 
Many  of  them  being  made  entirely  of  iron, 
do  not  suffer  much,  it  is  true,  of  deteriora- 
tion from  weather;  Init,  being  composed 
of  many  small  parts — of  tines,  coulters, 
wedges,  and  screw-bolts  —  these  suffer 
from  exposure,  and  execute  their  work 
indifferently  on  becoming  worn.  Instead, 
therefore,  of  being  permitted  to  lie  disre- 
gardeil  in  the  fields,  their  worn  j>arts should 
be  imme<liately  repaired,  and  themselves 
placed  in  the  implement-shed. 

6341.  All  the  classes  of  the  more  deli- 
cately constructed  machines,  as  the  ^ra**- 
seed,  drill -sowing^  and  turtiip-sowiticf 
machines,  are  seldom  allowed  to  remain 
longer  in  the  field  than  when  in  use;  but, 
though  removeil  from  the  field,  they  are 
too  frequently  allowed  to  remain  unheeded 
in  the  neighbourhood  of  the  steading  for  a 
considerable  time.  Some,  having  no  better 
place  to  put  them,  take  them  to  the  stack- 
yard and  cover  them  with  straw.  Instead 
of  this  treatment,  they  should  be  imme- 
diately repaired,  taken  to  pieces  and 
cleaned,  the  journals  greased,  and  the 
separate  parts  stowed  away  in  the  imple- 
ment-house. 

6342.  The  class  of  small  manual  imple- 
ments, as  turnip-hoes^  spreading-praips^ 
dung-hawks,  hoy-knives,  scythes,  if  not 
placed  in  the  implement-house  whenever 
not  in  use,  many  of  them  will  be  lost. 
When  scythes  and  hoes  get  worn,  they 
should  be  thrown  into  the  old-iron  store, 
and  their  helves  furnished  with  new  ones. 

6343.  Of  all  implements,  carts,  per- 
haps, receive  the  worst  treatment.  Though 
much  in  use  in  the  fields,  thev  are  never 
left  there,  it  is  true,  and  are  brought  to  the 
steading,  but  too  seldom  are  put  under 
cover,  and  are  exjiosed  to  every  species 
of  weather — whetlier  to  the  shrinking 
power  of  the  sun's  rays  in  summer,  or  the 
rotting  effects  of  tiie  damjis  and  rains 
of  winter;  and,  considering  that  carts  are 
constructed  of  many  parts,  the  wonder  is 
they  last  so  long  \\itli  the  treatment  they 
receive.     Their  axles  are  not  unfrequeiitly 


neglected  of  grease ;  and  as  to  their  bodies 
and  wheels  being  washed,  not  a  mop  is  used 
or  a  drop  of  water  ever  thrown  upon  them 
— and  they  only  receive  ablution  from  a 
shower  of  rain,  or  an  occasional  passage 
across  the  ford  of  a  river.  A  hole  in  the 
bottom  or  sides  gets  leave  to  enlarge,  and  a 
wheel-ring  is  allowed  to  become  loose,  till 
some  day  it  flies  off  altogether,  to  the  risk  of 
breaking  down  the  felloes.  When  such  a 
mishap  occurs  from  home,  it  tells  strongly 
against  the  steward's  attention  to  his 
duties,  and  places  him  in  an  awkward 
position  with  his  master. 

6344.  All  the  in-door  implements,  as 
the  thrashing-machine,  should  be  cleaned 
out  thoroughly  every  time  a  different  kind 
of  corn  is  to  be  thrashed,  otherwise  the 
samples  of  grain  will  be  rendered  impure. 
The  gudgeons  are  usually  oiled  every  time 
the  mill  is  in  use,  (1746.)  Wherever  a 
thrashing-machine  requires  repair  it  shoidd 
receive  it  immediately,  otherwise  a  serious 
and  expensive  fracture  may  ensue. 

6345.  Holes  in  sacks  and  in  ham  and 
chajf-sheets  should  be  instantly  repaired, 
by  patching  and  darning;  nor  should  a 
broken  mesh  in  a  riddle  be  overlooked,  so 
as  to  render  the  trouble  of  clean-winnowing 
grain  unavailing. 

6346.  The  Jit  ting  up  of  the  implem,ent- 
house,  for  the  accommodation  of  the  finer 
and  smaller  implements,  should  be  so  done 
as  to  keep  the  floor  nearly  unencumbered, 
and  give  free  access  to  every  particular 
imj)lement  required  at  a  time.  AVheels, 
loose  shafts,  and  angular  pieces  of  iron, 
are  best  suspended  against  a  wall  from 
iron  bolts.  Articles  of  length,  such  as 
sowing-boxes,  are  best  supported  against 
a  wall  upon  brackets.  Small  articles  of 
iron  and  of  other  materials,  are  best  kept 
upon  shelves.  Hand-hocs,  weed-hooks, 
and  suchlike,  are  best  placed  in  framed 
stands.  Scythes  are  best  suspended  from 
the  balks,and  where  are  no  balks  from  nails 
in  the  wall.  The  bodies  of  sm.all  ploughs, 
grubbers,  scufflcrs,  should  be  placed  along 
the  foot  of  the  walls,  and  kept  in  their  posi- 
tion with  cords  fastened  to  staples  driven 
into  the  walls.  If  every  implement  were 
put  into  its  own  place  at  the  end  of  its 
season,  confusion  would  be  avoided,  and 
many  more  articles  find  accommodation  in 
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the  implement-house,  than  when  everything 
is  put  down  anywhere,  without  retrard  to 
order.  To  maintain  order  in  the  arrange- 
ment of  tlie  implements  in  the  implement- 
house  requires  firmness  on  the  pnrt  of  the 
steward ;  but  the  enforcement  of  order 
carries  this  conviction  with  it,  that  it  is 
easier  to  put  a  thing  in  its  own  place  than 
anywhere  else,  inasmuch  as  the  place 
allotted  for  it  contains  and  retains  it  in  tlie 
best  state  and  position.  The  cart-shed  V, 
Plate  II.,  forms  a  good  store  for  all  the 
larger  implements  against  the  back  wall; 
and  w'ere  cross-beams  put  upon  the  wall 
heads,  they  would  contain  many  others. 
The  smaller  implements  would  be  well 
stowed  as  directed  above  in  the  large  out- 
bouse  g\  which  might  also  answer  for  otlier 
I'urposes. 


ON  MAKING   EXPERIMENTS  ON   THE  FARM. 

6347.  It  now  only  remains  for  me  to 
notice  a  few  subjects  which  personally 
affect  the  farmer  himself;  and  the  first  of 
these  is,  when  he  makes  experiments  in 
the  field,  the  plan  he  should  follow  in 
conducting  them. 

6348.  The  farmer  may  be  regarded  as  a 
great  and  constant  practical  experimenter; 
for  although  all  his  operations  are  sup- 
posed to  produce  known  results,  yet  the 
actual  results  obtained  are  often  not  as 
anticipated.  When  he  works  his  land  for 
wheat  or  for  turnips,  the  operations  being 
directed  to  a  special  end,  he  is  certain 
of  reaping  a  crop  of  wlieat  or  of  turn ij is, 
and  thus  far  lie  does  not  run  the  frequent 
risk  of  an  experimenter — a  total  failure  ; 
but  the  amount  of  crop  obtained  may 
be  very  different  from  what  he  expected 
— it  may  be  better,  or  it  may  be  worse. 
He  may  work  his  land  in  the  most  favour- 
able circumstances,  and  after  all  reap  but 
a  scanty  and  ill-conditioned  crop  ;  or  his 
operations  may  have  been  frequently  in- 
terrupted by  the  weather,  yet  he  may 
be  rewarded  at  the  end  of  the  season  with 
a  bountiful  return.  Uncertainty  of  result 
attends  not  one,  but  all  his  crops ;  and  it 
is  not  confined  to  the  operations  connected 
with  one,  but  extends  to  those  of  every 
season.  In  this  view,  no  profession  de- 
pends so  much  on  future  contingencies  as 
farming.     Unless  the  manufacturer  wishes 


to  make  an  alteration  in  his  machinery,  or 
in  the  pattern,  fabric,  or  coh)ur  of  his 
manufacture,  he  may  go  on  producing  the 
same  results  for  an  indefinite  length  of  time. 
The  farmer,  on  the  other  hand,  cannot  pro- 
duce any  determinate  result ; — he  is  more 
likely  either  to  fall  short  of,  or  to  over- 
shoot, his  mark ;  and  it  is  to  the  inter- 
mediate result,  between  the  two  extremes 
which  the  farmer  experiences,  that  the  idea 
of  an  average  crop  is  attached.  Unless  a 
correct  idea  of  such  an  average  has  been 
formed,  the  comparative  yield  of  a  farm 
cannot  be  estimated  from  the  crop  of  any 
one  year.  Whatever,  then,  a  farmer  does 
on  his  farm,  may  be  regarded  in  the  light 
of  an  experiment. 

6349.  Yet  although  his  ordinary  opera- 
tions are  attended  with  uncertainty  in 
their  results,  they  are  not  regarded  or  con- 
ducted by  him  us  experiments,  their  un- 
certainty being  anticipated.  His  true 
experiments,  like  those  of  other  persons, 
are  made  to  discover  unknown  effects,  or  to 
confirm  dubious  ones.  Such  experiments 
are  constantly  undertaken  by  farmers,  not 
as  a  class,  but  individually;  and  they  are 
conducted  on  a  small  scale,  quietly,  inde- 
pendently, nimoticed.  The  knowledge 
gained  by  such  experiments  renders  him 
wiser,  and  their  beneficial  effects  are 
evidenced  in  his  improved  practice. 

6350.  The  present  period,  with  farmers, 
is  pre-eminently  one  oi  experiment.  It  is 
generally  understood  that  experiments  in 
farming  are  being  made  over  the  whole 
kingdom,  and  that  they  are  now  conducted 
by  farmers  as  a  class.  The  reason  that^a;- 
periments  are  more  universally  undertaken 
now  than  heretofore  is,  that  they  have  not 
originated  so  much  with  farmers  them- 
selves, as  at  the  suggestion  of  others. 
Many  substances  have  been  recommended 
to  their  notice  as  valuable  manures,  (4974,) 
of  whose  properties  they  were  entirely 
unacquainted,  and  with  whose  ultimate 
results  they  are  still  unsatisfied. 

6351.  The  farmers'  position  as  regards 
their  own  operations,  in  as  far  as  experi- 
ments extend,  is  uncommon  and  even 
anomalous.  Experiment  has  placed  all 
their  operations  in  a  state  of  transition ; 
for,  let  its  results  be  what  they  may, 
there  is  no  doubt  they  will  exert  a  power- 
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ful  influence  over  the  practice  of  the 
future,  but  whether  it  will  be  for  the 
better  or  tiie  worse  reniains  to  be  seen. 
This  state  of  uncertainty  suggests  to  my 
mind  a  (hjubt  of  the  results  being  so 
favourable  to  farming  as  are  expected  by 
the  suggcsters  of  the  experiments.  I  am 
sure  that  the  experiments  will  be  conducted 
in  sincerity,  and  the  facts  observed  with 
care,  thciugh,  perhaps,  not  at  the  time, 
and  with  the  kind  of  observation  they 
require  ;  for,  the  experiments  having 
been  suggested  by  others,  with  substances 
with  the  nature  of  which  the  experi- 
menters are  unacquainted,  the  conclu- 
sions may  not  be  legitimately  drawn  from 
the  facts  ;  and  conclusions  arrived  at 
by  other  persons  will  carry  no  convic- 
tion to  the  minds  of  the  experimenters 
themselves,  inasmuch  as  the  connection  be- 
tween the  premises  and  such  conclusions 
may  not  be  obvious  to  them.  The  true 
way  for  the  farmer  to  feel  a  personal 
interest  in  experiments  is  to  obtain 
some  knowledge  uf  chemistry  ;  and  the 
only  way  for  the  scientific  man  to  know 
what  experiments  to  suggest,  and  what 
conclusions  to  draw,  is  to  acquire  some 
knowledge  of  agriculture.  The  united 
efforts  of  both  parties,  thus  qualified, 
might  then  produce  results  which  singly 
may  prove  nugatory,  (210.)  As  you  will, 
no  doubt,  be  desirous  of  trying  experiment.s, 
and  may  perhaps  be  placed  in  tlie  position 
I  have  described  of  conducting  experiments 
suggested  by  others,  it  may  assist  you  in 
obtaining  the  results  more  satisfactorily 
to  be  made  acquainted  with  a  few  practical 
rules  by  which  all  field  experiments  should 
be  conducted. 

6352.  The  primary  object  in  every  ex- 
periment should  be  to  make  it  coinparative 
in  its  circumstances  as  regards  the  field,  soil, 
situation,  time,  and  labour,  with  a  crop 
raised  in  the  ordinary  way.  Without  mak- 
ing such  an  extensive  comparison,  no  satis- 
factory conclusion  will  be  arrived  at,  since 
no  common  ground  would  exist  by  which 
to  measure  the  gain  or  loss  obtained  by 
the  experiment.  The  experiment  should 
also  be  made  on  the  same  kind  of  crop  as 
the  one  with  which  it  is  compared.  For 
example : — If  the  field  is  in  lea,  which 
it  is  intended  to  plough  up  for  oats,  then 
the  proposed  experiment  should  be  made 
on  oats,  not  on  wheat,  upon  the  lea ;  for 


no  elements  of  comparison  exist  between 
wheat  and  oats.  The  ground  should  also 
be  ploughed  in  the  same  manner,  which  is 
a  point  of  greater  importance  than  maybe 
imagined.  I  have  known,  in  a  field  of 
lea,  of  strong  soil,  the  ridges  gathered  up 
yield  a  better  crop  of  oats  than  those  cast 
together ;  and  I  have  also  seen  gathered 
up  ridges  free  from  grub,  whilst  cast  ones 
were  afiected  by  that  complaint.  Mr 
Stevenson,  Eedside,East  Lothian,  obtained 
a  difference  in  the  crop,  on  different  ridges, 
whose  furrow-slices  lay  in  opposite  direc- 
tions. No  reason  could  be  assigned  for 
either  of  those  differences;  but  they  wen? 
sufficiently  observable  to  show,  that  one 
mode  of  ])loughing  land,  and  one  aspect  of 
the  furrow-slices,  affect  the  crop  in  a  differ- 
ent manner  from  another  mode  of  plough- 
ing and  another  aspect.  I  have  frequently 
heard  it  stated,  that  the  crop  on  the  fur- 
rows lying  to  the  W.  or  to  the  S.  is  better 
than  on  those  lying  to  the  N.  or  the  E. 
Some  difference  of  effect  must  be  produced 
by  the  aspect  of  ridges,  for  it  is  clear  that 
a  S.  aspect  will  bear  a  better  crop  than  a 
N.  one,  other  things  being  equal.  But 
even  if  the  grain  of  the  experiment  and  of 
the  crop  were  the  same,  if  the  exi)eriment 
were  made  in  a  different  field,  at  a  diffe- 
rent period  of  the  rotation,  on  a  dificrent 
kind  of  soil,  in  a  different  situation,  and  at 
a  dift'erent  season  of  the  year,  it  is  obvious 
that  no  common  grounds  of  comparison 
would  exist  between  the  two  cases,  and  the 
particulars  of  the  one  would  be  no  guide  for 
directing  those  of  the  other.  Every  parti- 
cular in  the  cases  must  therefore  be  alike. 

6353.  Another  important  object  should 
be  to  include  as  much  land  in  each  experi- 
ment as  will  allow  it  to  be  j)roperly 
ploughed  and  treated.  Land  is  usually 
ploughed  in  2  or  4  ridges.  If  gathered 
uj),  (749,)  cast,  (755,)  and  ploughed 
crown-and-furrow,  2  ridges  will  suffice  ; 
but  if  ploughed  2-out  and  2-in,  (76U,)  or 
even  4-out  and  4-in,  then  4  or  8  ridges 
should  be  a{)propriated  to  each  experiment, 
otherwise  the  results  will  not  be  compara- 
tive. And  in  all  cases  the  ridges  should 
run  in  the  same  direction.  Instead,  there- 
fore, of  previ(jusly  fixing  the  quantity  of 
land  to  be  apportioned  to  each  experi- 
ment, the  number  of  ridges  should  be  ap- 
propriated to  each  experiment  according  to 
the   mode  in   which   the   land  had  pre- 
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eiously  been  plotighcd ;  and  the  quantity 
of  land  occupied  by  those  ridges  depends 
upon  their  length,  so  that  the  quantity  may 
be  J,  5,  f ,  or  1  acre  or  more  of  land,  as 
the  case  may  be.  Minuter  fractions  of 
land,  such  as  |  of  an  acre  along  part  of 
one  ridge,  will  not  do,  because  we  have 
seen  that  two  ridges  must  always  be 
ploughed  together,  and  their  furrow  slices 
must  always  be  in  opposite  directions  ; 
and  we  have  also  seen  that  ordinary  crops 
vary  on  furrow-slices,  having  different 
directions  and  aspects.  As  short  ridges 
are  never  well  ploughed,  an  eighth  of  an 
acre  gives  only  .50  yards  along  two  ridges, 
which  is  too  short  a  distance  to  be  ploughed 
as  it  ought  to  be;  while,  of  course,  a 
quarter  of  an  acre  would  give  100  yards 
of  ridges,  which  is  short  enough  for  good 
ploughing  —  and  if  longer,  so  much  the 
better.  I  would  say,  then,  that  a  quarter 
of  an  acre,  along  at  most  two  ridges,  is 
the  least  space  of  ground  that  should  be 
taken  to  conduct  any  experiment  upon. 

6354.  For  these  reasons,  the  experimen- 
tal portions  of  ground  should  occupy  ridges, 
and  not  rectangular  patches  staked  out 
across  the  middle  of  the  field.  Patches 
may  be  differently  affected  by  the  weather 
: — whether  by  rain,  or  sunshine,  or  wind 
— from  the  common  ridges  which  stretch 
from  one  side  of  a  field  to  the  other. 
They  may  present  different  aspects  at 
different  parts  of  the  field.  The  soil  may 
difl'er  in  them.  But  entire  ridges  are  more 
likely  to  have  similar  soil,  similar  aspect, 
and  certainly  similar  treatment,  in  the 
same  part  of  the  field,  than  patches  are 
likely  to  receive. 

6355.  In  fixing  the  portions  of  a  field 
for  experiment,  part  of  the  ground  shoidd 
intervene  in  its  ordinary  state  between 
each  experiment ;  for  the  comparison  will 
not  be  so  fair  over  the  entire  field  if  the 
experiment  be  confined  to  a  particular  part 
of  it,  though  it  should  extend  across  its 
whole  length.  When  experimental  por- 
tions are  thus  separated  from  one  another, 
the  ground  of  demarcation  between  each 
experiment  will  be  so  distinctly  marked  out 
that  no  risk  of  confounding  the  experi- 
mental plots  can  arise. 

6356.  The  same  experiment  should  be 
repeated  on  different  ridges  of  the  field. 
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Were  each  experiment  confined  to  the  part 
of  the  field  in  which  it  happened  to  be  made 
in  a  patch,  \.\\q  comparison  would  be  worth- 
less, for  both  soil  and  aspect  might  differ 
in  opposite  sides  of  a  field  and  at  opposite 
ends  of  a  ridge.  Every  experiment  should, 
therefore,  be  repeated  at  least  twice  in  the 
same  field ;  and  the  more  often  the  better. 

6357.  This  injunction  naturally  leads  to 
another,  which  recommends  the  experi- 
ments to  be  made  with  a  very  limited 
number  of  materials.  Better  make  experi- 
ments in  double  and  treble  repetitions  with 
three  or  four  materials  across  a  whole'  field, 
than  one  experiment  only  with  twelve  or 
fifteen  materials.  There  evidently  exists  a 
strong  desire  in  experimenters  to  try  a 
large  number  of  ingredients,  and  their  mix- 
tures, at  one  and  the  same  time  in  the  same 
field,  thereby  greatly  increasing  the  trouble 
attendant  in  observing  the  minutiae  of  each 
experiiiient,eniiancing  the  risk  of  error,  and 
confusing  the  elements  of  true  comparison. 
The  reason  for  employing  so  many  materials 
at  a  tin;e  is  evident  and  natural ;  it  is,  that 
the  larger  nund)er  of  materials  ma}'  exhibit 
their  results  in  the  shortest  time — but  those 
results  are  of  no  practical  use  if  not  pro- 
duced as  comparisons  with  ordinary  prac- 
tice; and  results  cannot  be  compared  when 
one  ingredient  is  used  in  one  patch  of  a 
field,  and  the  ordinary  crop  is  spread 
over  it  from  side  to  side,  and  from  end  to 
end. 

6358.  Another  very  important  consider- 
ation is  the  quantity  of  the  ingredients 
used  in  the  experiments.  S«nie  experi- 
menters only  apply  as  much  per  acre  as 
amounts  to  a  certain  determinate  cost ; 
because,  if  the  increased  result  derived  from 
the  ingredient  does  not  amount  to  that 
sum,  they  are  considered  unprofitable.  I 
consider  such  a  principle  based  on  error, 
because  the  market  value  of  any  ingredient 
is  no  test  of  its  intrinsic  worth  ;  for  we 
know  that  the  guano  which  is  sold  for  £10 
per  ton  is  worth  three  times,  in  its  results, 
to  that  sold  for  £7.  If,  therefore,  2  cwt.  of 
one  ingredient  give  the  same  result,  at  the 
same  cost,  as  1  cwt.  of  another  ingredient, 
it  does  not  follow  that  the  former  is  just 
as  much  worth  as  the  latter;  for,  had  it 
been  lessened  by  chance  to  1^  cwt.,  the 
result  might  have  been  nugatory,  and  even 
injurious ;  whereas,  if  the  1  cwt.  had  been 
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increased  to  1^  cwt.,  tlie  result  might  have 
been  double  to  that  obtained  from  the  2 
cwt.  The  price  of  an  article  is,  therefore, 
no  rule  to  judge  by  of  a  manure,  for  that 
is  dependent  on  the  scarcity  or  abundance 
of  the  article,  or  the  difficulty  attending 
its  manufacture.  What  I  consider  the  most 
satisfactory  mode  of  applying  all  ingre- 
dients, whose  actioti  is  unknown,  is  to  find 
out  the  largest  quantity  of  each  which 
will  produce  such  an  excess  of  crop  as  to 
do  sensible  harm,  and  also  the  smallest 
quantity  of  each  that  will  produce  a 
sensible  effect.  Having  these  two  ex- 
tremes, we  have  data  by  which  to  judge 
whether  the  price  will  permit  you  to  pur- 
chase as  much  as  will  yield  an  increased 
and  profitable  crop.  I  see  no  other  way 
of  really  getting  at  the  true  value  of  any 
unknown  ingredient  of  manure. 

6359.  When  a  comparative  experiment 
is  to  be  tried  with  diflerent  kinds  of  manure, 
the  land  should  be  manured  when  in  the 
same  state,  on  the  same  day,  at  the  same 
period  of  the  day,  and  on  the  crop  or  crops 
at  the  same  age  ;  for  I  have  obtained  very 
difierent  results  from  the  same  manure 
applied  in  the  forenoon  and  afternoon  of  the 
same  day  on  the  potato,  and  on  the  turnip 
crop.  It  is  the  same  with  specific  or  a  mix- 
ture of  specific  manures.  For  example,  it 
will  not  do  to  try  different  specific  manures 
upon  grass  which  has  been  laid  down  after 
potatoes,  against  that  laid  down  after  tur- 
nips ;  nor  upon  a  grain  crop  after  turnij)S 
which  had  been  eaten  off  with  sheep, 
against  the  same  kind  of  crop  upon  land 
from  which  the  turnips  had  been  carried 
off  altogether.  Comparatice  experiments 
could,  no  doubt,  be  made  on  these  difler- 
ent conditions  of  grass,  and  of  crop  after 
turnips,  were  the  same  specific  manure 
employed;  \>\xi  different  specific  manures 
will  not  give  comparative  results  in  dif- 
ferent circumstances.  In  like  manner,  it 
will  not  do  to  aj)ply  different  specific 
manures  to  different  sorts  of  wheat,  bar- 
ley, or  oats,  as  each  variety  of  grain  may 
possess  such  an  idiocrasy  as  to  be  very 
differently  affected  in  similar  circumstances, 
and  the  results  obtained  from  such  circuin- 
stauces  would  not  be  comparative.  Expe- 
riments may  be  made  on  different  varie- 
ties of  crop  in  different  circumstances, 
without  reference  to  comy>ariaon  at  all ;  but 
unless  the  results  of  experiments  are  com- 


pared with  ordinary  practice,  no  practical 
use  will  come  out  of  the  experiment. 

G3G0.  Manures  of  whatever  kind  sluxdd 
be  applied  to  the  soil  by  the  same  means. 
One  ought  not  to  be  applied  by  hand,  and 
another  by  machinery;  one  in  a  dry  state, 
another  in  a  state  of  solution,  if  it  be  de- 
sired to  make  the  experiment  compara- 
tive. The  states  of  the  manures  may  be 
varied,  but  then  they  should  be  applied  in 
the  different  states  in  the  same  circum- 
stances as  in  ordinary  practice,  to  render 
the  comparison  of  any  value. 

0361.  Every  article  applied  to  the  soil 
in  experiment  should  be  weighed.  There 
is  no  difficulty  in  weighing  specific  man- 
ures which  are  of  little  bulk,  but  ordinary 
manures  cannot  be  weighed  in  a  field 
without  the  assistance  of  a  steelyard.  1 
have  often  experienced  this  inconvenience 
in  the  field ;  but  now  the  convenient 
machines  manufactured  by  Messrs  Craig 
and  Co.,  Liverpo(d,  (3639,)  and  Messrs 
Smith  anil  Co.,  Paisley,  afford  every  faci- 
lity for  weighing  any  article  of  manure,  on 
the  spot  of  the  experiment,  with  the  ut- 
most accuracy  and  ease.  The  only  prac- 
ticable way  of  ascertaining  the  quantity  of 
farmyard  manure  to  be  applied,  where  no 
steelyard  is  in  the  field,  is  to  fill  the  cart 
with  an  ordinary  load,  and  let  special 
notice  be  taken  how  far  the  body  of  the 
cart  is  filled,  in  the  loose  state,  before  it  is 
sent  to  the  steading  to  be  w  eighed  on  the 
steelyard — for  I  take  it  for  granted  that  a 
large  stationary  steelyard  is  put  up  as  a 
necessary  machine  at  every  steading  ;  and 
if  all  the  subsequent  loads  are  filled  to  the 
same  degree,  by  the  same  people,  and  with 
the  same  sort  of  manure,  the  weight  of 
one  cart  from  another  will  not  differ  ma- 
terially. If  notice  of  the  bulk  of  the 
cart-load  had  not  been  taken  before  it  was 
sent  off  to  the  steading  to  be  weighed,  the 
compressed  state  of  the  load,  occasioned 
by  travelling  on  the  road  to  and  from  the 
steading,  will  give  a  wrong  idea  of  the 
weight  of  the  future  loads.  Every  dif- 
ferent cart  employed  should  have  the 
weight  of  its  first  load  ascertained,  as  well 
as  its  own  weight.  Such  apparently 
trifling  matters  are  too  apt  to  be  over- 
looked, and  3'et  it  is  they  alone  which 
give  the  power  of  conviction  to  any 
experiment. 
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6362.  On  collecting  the  produce  of  ex- 
periments, every  article  should  be  carefully 
weighed  or  measured.  Corn  should  be 
stooked  in  the  same  manner,  allowed  to 
remain  in  the  field  the  same  time,  and,  if 
stacked,  should  be  put  in  the  same  size  of 
stack,  built  in  the  same  manner.  I  attach 
more  importance  to  this  last  remark  on 
stacking  than  it  may  seem  to  possess,  be- 
cause I  knew  a  stacker,  the  corn  from  the 
stacks  built  by  whom  always  came  out  in 
raw  condition ;  and  the  reason  was  that 
he  did  not  heart  his  stacks  sufficiently, 
(4623.)  I  observe  that  experimenters 
generally  thrash  and  weigh  the  crop  ob- 
tained by  experiment  immediately  after  it 
has  been  collected,  instead  of  stacking  it. 
The  grain  thus  new  thrashed  from  the 
ground  is  not  in  the  same  state  as  it  usually 
is  from  the  farm,  where  it  is  invariably 
stacked  for  a  time  before  being  brought  to 
the  market :  it  will  be  in  a  raw  condition, 
and  neither  it  nor  the  straw  will  indicate 
their  true  weights.  The  crop  should 
therefore  be  stacked  for  a  time,  to  equalise 
both  the  grain  and  straw  in  colour,  weight, 
and  condition.  On  taking  up  experi- 
mental turnips,  the  whole  break  should  be 
taken  up  and  weighed  at  the  same  time,  as 
considerable  risk  of  error  will  be  incurred 
by  taking  up  and  weighing  only  a  portion, 
and  then  measuring  the  entire  ground  at 
once.  In  removing  the  experimental  crop, 
of  whatever  kind,  an  equal  extent  of  the 
ordinary  crop  should  be  removed  at  the 
same  time,  and  not  a  fractional  part 
merely;  and  all  calculations  should  be 
made  from  the  entire  extent  of  each  por- 
tion of  ground  subjected  to  experiment, 
and  not  from  a  fraction.  Attention  to  all 
such  particulars  involves  much  time  and 
trouble,  and  creates  no  little  anxiety  of 
mind ;  but  the  time  must  be  spent,  the 
attention  bestowed,  and  the  anxiety  en- 
dured, if  we  wish  to  arrive  at  the  truth. 

6363.  In  conducting  experiments,  the 
farmer  has  practical  difficulties  to  contend 
with.  He  cannot  manipulate  himself — he 
must  depend  for  assistance  on  his  people ; 
and  though  he  must  regard  them  as  assis- 
tants, they  are  so  entirely  ignorant  of  the 
nature  of  the  ingredients  emphtyed  as  to 
require  not  only  to  be  taught  how  to  con- 
duct the  experiment,  but  to  appreciate  its 
means :  they  being  disposed  to  regard 
with  contempt  any  substances  as  a  manure 


that  is  applied  In  small  quantities.  The 
surprising  effects  of  small  quantities  of 
bone-dust  and  guano  have  tended  much 
of  late  years  to  remove  that  prejudice  from 
their  minds.  But,  after  all,  they  may 
commit  such  inadvertent  errors,  at  the 
very  consummation  of  the  experiment,  as 
to  render  its  results  entirely  nugatory  ; 
and  such  errors  are  the  more  likely  to 
be  committed  if  any  operation  has  to  be 
performed  in  a  different  manner  from 
what  they  have  been  accustomed  to  do 
them.  Many  experimenters  have,  doubt- 
less, experienced  great  disappointment 
from  even  one  inadvertent  mistake  com- 
mitted by  the  thoughtlessness  or  stupidity 
of  a  moment.  Delay  the  application  of  a 
single  specific  manure,  or  the  sowing  of  a 
variety  of  seed,  till  the  next  morning, 
when  it  ought  to  have  been  done  the  even- 
ing before — mix  a  single  sheaf  from  the 
produce  of  one  portion  of  ground  with  that 
of  another — weigh  a  single  article  wrong, 
whether  of  manure  or  of  crop — set  down 
the  number  of  one  article  for  that  of 
another,  and  the  entire  experiment  is  ren- 
dered utterly  worthless  as  to  the  propor- 
tions and  comparison  of  results,  and  even 
the  absolute  results  cannot  be  depended  on. 
Incessant  superintendence,  therefore,  on 
the  part  of  the  farmer  himself,  is  the  only 
chance  of  preventing  the  occurrence  of  one 
serious  mistake. 

6364.  Not  to  encumber  the  subject  of 
experiment  with  a  multiplicity  of  objects, 
I  have  purposely  only  referred  to  experi- 
ments to  be  made  in  the  field,  to  the  ex- 
clusion of  those  which  ought  also  to  be 
made  with  live  stock.  With  ihese  the 
difficulty  is  at  least  equally  great,  if  not 
greater,  which  I  believe  it  to  be,  than  with 
plants  ;  for  although  all  animals  of  the 
same  kind  and  of  tlie  same  age  seem  as 
nmch  alike  as  are  the  same  classes  of  soils, 
and  the  same  food  seems  as  much  alike  as 
the  same  sorts  of  special  manures,  yet  the 
constitution  of  one  animal  is  more  varied 
from  that  of  another  than  the  functions 
of  one  plant  are  from  those  of  another.  It 
is  therefore  almost  impoh^sihle  to  ascertain 
the  comparative  value  of  different  kinds  of 
food,  when  given  to  difFerentanimals  of  even 
tiie  same  aue  and  condition.  And  even 
the  same  food  administered  to  the  same 
animal  will  produce  different  results  at 
diflferent   times,    in    consequence   of    the 
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different  state  of  the  liealth  of  the  animal  ; 
and  at  a  different  season  of  the  year. 

6365.  Noting  the  progress  of  experiments  in  the 
field  is  attended  with  immense  difficulties.  The 
Boil  is  so  varied  in  its  component  parts,  the  best 
manures  are  so  varied  in  their  compoition,  the 
constituents  of  plants  are  so  numerous  and 
Tarions,  and  the  vital  force  e.xerts  so  ine.xplicable 
an  influence  upon  plants  in  relation  to  the  soil, 
manure,  and  season,  that  to  anticipate  any  result 
aimply  by  a  process  of  ratiocination  is  impossible. 
No  mind  can  possibly  trace  the  progress  of  action 
which  is  constantly  going  on  in  the  soil  and  in 
the  air,  in  reference  to  the  growth  and  maturity 
of  a  single  plant.  When  v?e,  therefore,  use  a. 
large  number  of  means  to  produce  a  desired  end, 
we  only  multiply  the  elements  from  which  we 
have  to  draw  deductions,  and  thereby  the  more 
increase  the  difficulty. 

6366.  We  may  obtain  some  definite  notions  of 
such  a  difficulty  by  considering  the  qualifications 
which  a  suggester  of  field  experiments  should 
possess,  and  they  will  be  found  to  be  neither  few 
nor  unimportant.  He  should  know  the  substances 
of  which  the  plant  to  be  experimented  on  con- 
sists—the functions  performed  in  plants  by  their 
organic  and  inorganic  or  mineral  constituents  — 
the  functions  of  the  several  parts  of  plants— the 
habits  and  analogies  of  the  species  of  plants  on 
which  experiments  are  to  be  made,  and  of  their 
several  varieties — of  what  the  soil  consists — the 
diflFerences  of  soils  arising  from  their  geological 
origin— the  efi"ects  of  local  geology  and  physical 
geography — the  general  habits,  principal  varie- 
ties, constitutional  tendencies,  and  especially  the 
structure  of  the  digestive  organs  of  the  domes- 
ticated animals  on  which  the  experimeuts  in 
feeding  are  to  be  made — the  exact  state  of  our 
theoretical  knowledge  upon  points  akin  to  those 
on  which  the  proposed  experiments  are  intended 
to  throw  light — the  clear  and  definite  end,  prac- 
tical or  theoretical,  for  which  tlj^  experiments 
are  recommended  to  be  undertaken.  He  must 
know  what  compounds  of  each  of  the  substances 
which  are  present  in  the  soil  and  in  the  plant 
are  soluble — to  what  extent  they  are  soluble— 
and  in  what  way  they  atfect  the  solubility  of  each 
other  when  mixed  together  in  the  soil,  or  in  an 
artificial  manure.  Then  he  will  know  how  to 
feed  his  plants  ;  when,  and  with  what  they  have 
been  fed  ;  and  how  to  judge  of  an  experimental 
trial — how  far  it  has  succeeded,  or  what  may  be 
the  cause  of  its  failure. 

6367.  "  In  the  waiter  of  the  experiments,  all 
this  knowledge  is  not  required.  He  cannot  pos- 
sess too  much  of  it  — for  none  of  it  would  be 
superfluous  or  without  its  use ;  but  scrupulous 
fidelity  and  accuracy  in  all  his  proceedings,  a 
careful  observation  and  detail  of  appearances, 
and  a  conscientious  record  of  results,  are  the  most 
essential  qualifications  on  his  part." 

6368.  Notwithstanding  the  non-necessity  here 


pleaded  for  the  experimenter  being  so  highlj 
qualified  as  the  suggester,  it  is  clear  that  he  who 
is  to  conduct  the  experiment  ought  to  know  as 
much  about  it  as  he  who  only  suggested  it. 
When  the  suggester  is  an  eminent  chemist,  and 
the  experimenter  a  practical  farmer,  the  latter  is 
not  expected  to  be  so  highly  qualified  in  chemistry 
as  the  former.  But  what  1  would  desire  to  see 
is,  a  series  of  experiments  conducted  in  the  fields 
by  a  thoroughly  practical  farmer  who  is  al-o  an 
eminent  chemist.  The  results  obtained  under 
the  observations  and  conclusions  of  such  a  man 
could  not  fail  to  carry  conviction  to  the  miud  of 
every  farmer  and  of  every  chemist.  And,  failing 
such  a  union  of  qualifications  in  the  same  per- 
son, the  next  best  arrangement  to  afi'ord  satis- 
faction would  be  to  see  experiments  conducted 
in  the  fields  by  a  really  intelligent  practical 
farmer,  and  superintended  by  an  eminent  chemist. 

6369.  In  regard  to  the  use  of  special  manures, 
it  is  necessary  "  to  make  use  of  only  such  sub- 
stances as  are  more  or  less  directly  soluble  in 
water, "  observes  Professor  Johnston.  "  And 
when  mixtures  of  substances  are  employed,  they 
ought  to  be  in  such  a  state  of  chemical  combina- 
tion a'!  not  to  act  upon  and  render  one  another 
insoluble.  Where  these  two  rules  are  neglected, 
the  immediate  action  of  the  single  substance,  or 
of  the  mixture  employed,  is  not  to  be  depended 
upon,  and  may  not  become  sensible  within  a  given 
time.  It  is  scarcely  possible  to  judge  of  the 
effect  of  an  application  which  is  not  in  a  condi- 
tion to  act  immediately  and  to  expend  its  action 
within  a  known  period  ;  to  compare  it  with  the 
action  of  other  substances;  or  to  say  how  far  it 
may  be  a  profitable  one,  and  ought  to  be  re- 
peated or  discontinued.  Patents  have  been 
taken  out  in  this  country  for  patent  manures,  the 
peculiarity  of  which  was,  that  such  of  their  con- 
stituents a-s  were  readily  soluble  in  water  should 
not  be  rendered  very  sparingly  soluble,  and  thus 
be  liberated  slowly  in  the  soil,  and  slowly  worked 
up  by  the  plant.  But  the  principle  was  a  bad 
one,  and  hence  the  want  of  success  which  has 
attended  both  the  manufacture,  and  the  numerous 
trials  from  time  to  time  made  with  those 
manures."  * 

6370.  Another  consideration  in  the  employ- 
ment of  saline  ingredients,  in  experiment,  as 
manures,  is  that  the  difi'erent  substances  should 
be  used  in  quantities  corresponding  to  their 
chemical  equivalents.  The  following  is  a  list  of 
equivalents  amongst  the  salts  mentioned  : — 

Carbonate  of  potash  (pearl-ash,)  .  69.2 

Carbonate  of  soda  (soda-ash,)  .  53.4 

Nitrate  of  potash,          .             .  .  101.3 

Nitrate  of  soda,             .             .  .  85.4 

Sal-ammoniac,              .             .  .  53.5 

Sulphate  of  potash,       .             .  .  87.2 

Sulphate  of  soda  (dry,)             .  .  71.6 

Sulphate  of  ammonia,               .  .  80.3 

Sulpkite  of  magnesia  (crystallised,)     .  123.8 

Sulphate  of  lime  (gypsum,)      .  .  86.6 

For  example,  if  an  experiment  is  to  be  made 
with  the  nitrate  of  potash  against  the  nitrate  of 


*  Johnston's  Es^perimental  Agriculture,  p.  6  to  37. 
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soda,  101.3  lb.  of  the  nitrate  of  soda  ought  not 
to  be  taken,  because  101.3  lb.  of  the  nitrate  of 
potash  had  been  taken,  but  only  85.4  lb.  of  the 
nitrate  of  soda — which  is  its  equivalent  quantity 
to  the  preceding  number  of  the  other  salt. 

6371.  As  a  further  incentive  to  those  desirous 
of  conducting  experiments,  it  may  prove  useful 
to  give  a  few  general  observations  on  the  action 
of  manures  which  have  now  been  established 
by  pretty  extensive  experience.  Farmyard  dung 
is  the  paramount  means  of  fertility  on  the  farm, 
it  is  the  farmer's  sheet-anchor,  and  every  other 
manure  must  be  regarded  only  as  auxiliaries. 
It  is  indispensable  in  a  dry  season,  and  superior 
to  all  manures  then. 

6372.  Saline  manures,  as  top-dressings,  are 
better  for  the  cereal  crops  than  the  phosphates. 

6373.  Phosphates  are  better  for  turnips,  and 
jield  more  grain,  than  saline  manures. 

6374.  Nitrogenous  substances  have  a  good 
effect  on  the  weight  of  grain. 

6375.  Sulphated  bones  are  not  a  good  top- 
dressing  for  oats  ;  they  are  better  ploughed  into 
the  soil  than  as  a  top-dressing  to  any  crop. 
They  induce  a  large  yield  of  the  grain  of  wheat. 

6376.  Guano  is  invaluable  to  turnips,  but  is 
not  a  good  top-dressing  to  any  of  the  cereal  crops. 
It  is  assisted  by  common  salt  in  dry  weather, 
and  by  sulphate  of  soda  in  damp. 

6377.  Common  salt  acts  best  in  dry  weather 
and  on  dry  soils. 

6378.  Sulphate  of  soda  acts  best  in  damp 
weather,  and  is  quite  inert  in  dry  weather  in  dry 
soils. 

6379.  Nitrate  of  potash  and  muriate  of  am- 
monia are  dear  special  manures. 

6380.  Nitrate  of  soda  and  sulphate  of  ammonia 
are  cheap  special  manures,  and  good  top-dress- 
ings for  the  cereal  crops. 

6381.  Two  cwt.  of  the  same  saline  manures 
applied  early  in  the  season,  as  a  top-dressing, 
will  produce  as  good  an  effect  as  3  cwt.  will  do 
at  a  later  part  of  the  season.  Special  manures 
are  particularised  from  (4904)  to  (5021.) 


ON  CORN  MARKETS. 

6382.  Tlie  surplus  grain  of  tlie  farm  is 
disposed  of  to  corn-niercliauts,  millers, 
bakers,  distillers,  and  brewers.  Tliese 
attend  on  the  market-day  in  tlie  market- 
town.  If  the  market-town  is  a  sea-port, 
most  of  the  corn-merchants  and  brewers 
reside  iu  it  permanently,  and  have  their 


granaries  there.  When  the  market-town 
is  situate  in  the  interior  of  the  country, 
the  merchants  and  brewers  attend  the 
market  there  from  the  nearest  sea-port. 
In  a  corn  district,  from  which  most  of  the 
produce  is  carried  away  to  large  towns  or 
manufacturing  districts,  it  is  most  con- 
venient for  the  shipment  of  grain  that 
corn-merchants  reside  in  sea-port  towns. 
The  purchase  of  grain  is  chiefly  carried 
on  in  winter,  when  the  farmer  has  his  crop 
to  dispose  of.  Brewers  and  distillers  chiefly 
buy  barley  for  malting,  millers  and  bakers 
chiefly  wheat  and  oats,  and  merchants 
every  species  of  grain.  The  market  for 
barley  commences  the  season,  wheat  and 
oats  being  then  disposed  of  according  to 
the  demand  for  them  ;  but  after  March 
the  demand  for  wheat  and  oats  increases, 
to  supply  the  consumption  until  next 
harvest,  and  that  for  barley  decreases. 

63S'S.  Corn-markets  are  of  two  kinds, 
stock  and  sample  markets.  A  sample 
market  is  that  in  which  farmers  bring  a 
handful  of  each  kind  of  grain  they  wish  to 
dispose  of,. exhibit  them  to  the  purchasers, 
and  deliver  the  grain  at  an  appointed  time 
and  place. 

6384.  A  stock-market  is  where  farmers 
bring  in  the  grain  they  have  to  sell  in 
bags  upon  their  carts,  exhibit  a  bagful  of 
it,  sell  the  quantity  brought,  deliver  it  to 
the  purchasers  immediately  after  the  sale 
is  eflected,  and  then  receive  the  money 
for  it.  A  merchant  who  sells  grain  in  a 
stock-market  does  so  by  sample,  and 
never  thinks  of  bringing  his  stock,  which 
perhaps  consists  of  granaries-full,  to  the 
market-place  ;  and  therefore  nothing 
exists  to  prevent  fanners  also  selling  their 
grain  by  sample  in  a  stock-market. 

6385.  When  sold  by  sample,  the  grain 
is  delivered  by  the  farmer  in  his  own 
carts  in  the  course  of  the  few  days  allowed 
him  for  the  purpose,  either  at  the  granaries 
of  the  merchant,  brewer,  or  distiller,  or 
at  the  mill  of  the  miller.  Water-proof 
tarpaulins  are  required  to  cover  the  sacks 
in  the  carts  when  grain  is  delivered  in  a 
rainy  day  ;  but  it  is  better  to  defer  th^ 
delivery  until  fair  weather,  if  not  other- 
wise inconvenient  to  any  party. 

6386.  When    sold    in    bags,   corn    is 
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delivered  immediately  after  the  sale  at  tlie 
granaries  of  llie  merchants  on  the  spot,  or 
at  the  brewery,  or  distillery,  or  mill  in 
the  country,  according  to  agreement. 

6387.  The  payment  for  grain  sold  by 
sample  is  only  made  on  the  market-day 
after  the  <lelivery  has  been  effected  ;  but 
the  payment  of  that  sold  in  bags  is  «lue, 
and  is  generally  received,  on  the  day  it  is 
sold,  at  an  appointed  time  and  place,  after 
its  delivery  at  the  granaries. 

6388.  Of  the  two  modes  of  selling  grain, 
each  has  its  advantages  and  disadvantages 
to  the  farmer.  It  is  very  coneenient  to 
take  a  quantity  of  grain  to  market,  sell 
it,  deliver  it  on  the  spot,  and  receive  the 
cash  for  it  immediately  afterwards.  It 
enables  the  farmer  to  transact  his  market 
business  at  once,  and  saves  him  the  trouble 
of  attending  next  market-day  on  purpose 
to  receive  the  cash  only,  when  he  may 
have  no  other  occasion  to  be  there.  It 
obliges,  in  a  great  degree,  merchants  to 
provide  granaries  for  the  reception  of  grain 
in  the  interior  market-towns,  as  farmers 
may  refuse  to  deal  with  a  purchaser  who 
wishes  the  grain  delivered  at  a  distance 
from  the  market-town,  the  fatigue  to  their 
horses  being  thereby  probably  much  in- 
creased. This  mode  of  selling  grain  has 
also  the  advantage  of  securing  the  farmer 
against  bad  debts,  because,  if  he  chooses, 
he  may  deliver  the  grain  and  receive  the 
money  for  it  simultaneously. 

6389.  This  mode  is,  however,  attended 
with  this  great  disa<lvantage,  that,  in  case 
the  farmer  does  not  sell  his  grain  on  the 
dav  he  has  brouglit  it  to  the  market-place, 
he  is  either  obliged  to  take  it  home  again, 
or  put  it  into  a  granary  until  the  next 
market-day,  when,  of  course,  a  granary- 
rent  is  incurred,  and  the  additional 
expense  also  of  either  hiring  carts  to 
deliver  the  grain  next  market-day,  from 
the  temporary  granary  to  that  of  his 
purchaser,  or  of  sending  a  cart  of  his  own 
to  do  it ;  and  if  he  keeps  the  grain  so 
accommodated  in  his  own  sacks,  he  may 
be  deprived  of  the  use  of  them  at  a  time 
when  he  may  have  a  large  quantity  of 
corn  in  the  barn  to  measure  up.  If  he  lioes 
not  use  his  own  sacks  in  this  way,  he  must 
be  accommodated  with  sacks  from  some 
party  when  he  delivers  the  grain  to  the  pur- 


chaser, the  next  week,  or  whenever  it  may 
be.  Railway  companies  are  very  accom- 
modating with  sacks  to  farmers  who 
deposit  their  grain  in  the  compauiea' 
granaries  from  one  market-day  to  another, 
should  they  not  dispose  of  the  grain  at  the 
first  succeeding  one.  Or,  to  avoid  these 
manifold  and  obvious  inconveniences,  he 
must  take  the  price  offered  for  his  grain. 
Another  disadvantage  is,  that  his  horses 
must  stand  in  the  market-place,  exposed 
for  hours  to  cold  blasts,  after  perhaps  being 
heated  on  their  way  to  the  market-town. 
The  exhibition  of  corn  in  bags  gives  power, 
however,  to  the  purchaser  to  inspect  the 
cleaning  of  every  sack  before  purchasing 
it,  and  it  also  gives  him  the  command  of  a 
quantity  of  corn  immediately  after  its 
purchase,  to  make  up  a  cargo. 

6390.  The  adeantngeg  of  a  hand  sample- 
market  to  the  fanner  are,  that  he  ia 
independent  of  the  rate  of  price  of  any 
market-day;  for  if  it  does  not  satisfy 
him,  he  can  return  the  sample  into  his 
pocket.  His  men  and  horses  do  not  lose 
a  day's  work,  and  are  not  exposed  to  the 
weather  in  waiting  in  the  market-place. 
He  need  not  clean  his  grain  before  sell- 
ing it ;  and  should  he  be  induced  to  sell 
more  than  that  thrashed,  he  has  time  to 
thrash  more  and  clean  the  whole  quantity 
at  once,  thereby  making  the  stock  of 
uniform  quality,  and  cleaning  it  agree- 
ably to  the  purchaser's  taste.  The 
advantage  of  a  sample-market  to  the 
merchant  is,  that,  should  the  sample  please 
him,  he  can  purchase  as  large  a  quantity 
of  grain  as  the  farmer  pleases  to  dispose 
of,  and  thus  make  up  a  cargo  of  uniform 
quality. 

6391.  The  disadvantages  to  the  farmer 
are  inability  to  receive  cash  for  the  grain 
he  sells  until  the  next  market-day  after 
its  delivery,  anil  the  risk  he  thereby  runs 
of  incurring  bad  del)ts  with  the  merchant, 
to  whom  the  stock  is  delivered  some  days 
before  he  pays  for  it ;  and  the  disadvantage 
to  the  purchaser — which,  by  the  way, 
is  most  stnmgly  felt  by  the  brewer,  dis- 
tiller, and  miller — is,  that  he  cannot  obtain 
possession  of  the  grain  immediately  after 
the  purchase. 

6392.  Of  the  two  species  of  corn- 
markets,  1  prefer  selling  by  the  sample,  in 
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a  market  which  is  attended  by  respectable 
purchasers,  but  chiefly  because  I  dislike 
to  see  horses  exposed  for  hours  with  a 
load  in  the  market-place,  and  most  pro- 
bably in  bad  weather — for  none  other  can 
be  looked  for  in  winter.  Such  an  exposure 
cannot  be  for  their  advantage,  and,  in  my 
estimation,  tlie  peculiar  advantages  of  a 
Btock-market  are  insufficient  to  counter- 
balance the  risk  tlius  incurred  in  the  safety 
of  the  horses.  The  inconvenience  is  jier- 
baps  felt  by  some  farmers,  and  a  modi- 
fication of  the  plan  is  followed,  by  deliver- 
ing in  the  course  of  a  few  days  a  larger 
quantity  of  grain  than  was  presented  in 
the  market-place.  No  modification  can 
take  place  in  the  sale  of  grain  by  sample, 
because  it  is  simply  the  presentation  of  the 
hand-sample  in  the  market,  the  sale  of  the 
bulk  therewith,  and  its  consequent  delivery 
at  the  specified  time.  It  would  be  interest- 
ing to  inquire  into  the  particular  diseases 
to  which  horses  are  most  liable,  that  are 
exposed  in  a  market-place  for  hours 
together,  and  to  ascertain  if  they  are  the 
class  of  diseases  most  commonly  contracted 
by  exposure  to  weather. 

6393.  Every  species  of  grain  is  directed 
by  the  Weights  and  Measures  Act  (5th 
Geo.  IV.  c.  74,  sec.  1.5,)  to  be  sold  by 
the  imperial  bushel^  fig.  168,  containing 
2218.192  cubic  inclies  ;  and  there  is  no 
such  recognised  quantity  as  quarter,  boll, 
coom,  or  load.  The  practice  has  settled 
into  measuring  grain  into  half-quarter 
sacks  of  4  bushels,  which  furuis  a  con- 
venient size  of  load  ;  but  the  old  designa- 
tion of  bolls,  and  cooms,  and  loads  are 
still  retained  where  they  were  in  use 
formerly  ;  and  the  confusion  arising  from 
the  size  of  those  different  measures  is  as 
great  as  prior  to  the  passing  of  the  act, 
owing  entirely  to  the  defect  in  it,  not 
making  the  size  of  the  quarter  and  its 
fractional  parts  as  iujperative  as  that  of 
the  bushel. 

6394.  Granaries  in  towns  are  frequently 
situate  at  inconvenient  places  fur  access  to 
carts,  as  in  narrow  streets  and  lanes ;  and 
some  are  so  inconveniently  I'igh,  that  four 
or  five  fliglits  of  steps  have  to  be  sur- 
mounted ere  the  floor  be  attained  which 
is  to  contain  the  corn  ;  and  such  stairs  are 
not  unfrequently  too  narrow  and  too  steep, 
their  steps  being  so  worn    in  front  as  to 


endanger  the  safety  of  the  persons  who 
carry  loads  upon  them. 

6395.  For  the  carriage  of  corn  from 
the  granary  to  the  ship,  I  have  seen  a  con- 
venient form  of  bag  used.  It  consists  of 
a  short  sack  capable  of  holding  rather 
more  than  two  bushels,  drawMi  together  at 
the  bottom,  where  a  short  piece  of  thick 
pliable  rope  is  attached ;  the  mouth  being 
formed  like  any  other  sack.  The  person 
who  is  to  carry  the  bag  folds  the  mouth 
together  wiien  filled,  so  as  to  cover  the 
corn,  and  at  the  same  time  leaves  a  portion 
of  the  sack  loose,  by  which  he  holds  firmly 
with  his  right  hand.  On  assistance  being 
given  to  lift  the  sack  when  filled  with 
the  sack-lifter,  he  turns  himself  quickly 
round  with  his  back  to  it,  and  brings  the 
loose  part  by  which  he  holds  on  over  his 
head ;  and,  holding  on  there  with  both 
hands,  he  literally  runs  with  the  load  to  the 
ship's  hold,  where,  on  a  man  seizing  the 
short  rope  at  the  bottom  of  the  sack,  and 
retaining  hold  of  it,  the  carrier  hitches  the 
sack  off  his  back,  and  the  grain  is  poured 
into  the  hold.  No  other  form  of  bag  is 
so  convenient  for  this  purpose.  , 

6396.  A  sack-lifter  is  a  convenient 
implement,  either  in  the  granary  of  the 
corn-merchant  or  the  corn-barn  of  the 
farmer.     Fig.  589  is  a  view  in  perspective 

Fig.  589. 


THE  SACK-LIFTER. 


of  one  which  is  very  similar  to  a  common 
hand-barrow.  It  simply  consists  of  two 
pieces  of  ash,  3  feet  9  inches  long,  termi- 
nating at  both  ends  in  the  form  of  handles, 
and  united  together,  at  15  inches  apart,  by 
means  of  three  cross  bars  of  wood  tenoned 
and  mortised  into  the  handles.  A  boarding 
is  placed  over  the  bars  for  the  sacks  to 
stand  upon.  On  being  filled  the  sack  is 
lifted  ujjon  the  board,  or  it  is  filled  while 
on  the  board,  assistants  taking  hold  of  the 
handles,  lift  it  up  simultaneously,  while 
the  carrier  turns  his  back  to  the  load  to 
receive  it  upon  it. 

6397.  For  long  in  Scotland,  gram  used 
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to  be  sold  by  measure  alone,  and  for  lonjr 
it  used  to  be  sold  in  Ireland  by  wei<^ht 
alone;  atid  bytli  ways  are  objectionable. 
When  the  measure  alone  is  used,  a  tempta- 
tion is  beld  out  to  measure  tiiecoru  before 
it-  is  properly  cleaned,  especially  if  it  bas 
beeu  sold.  ^\  lien  sold  alone  by  weight, 
a  temptation  also  exists  to  retain  ligbt 
corn  amongst  the  good,  with  the  view,  in 
both  cases,  of  disposing  of  the  inferior  grain 
at  as  good  a  price  as  the  fine.  But  a  check 
has  of  late  years  beeu  established  airainst 
both  species  of  frauds,  by  the  introduction 
of  the  element  of  weight  along  with  the 
measure.  Merchants  know  the  weight  of 
grain  by  its  appearance  and  feel,  and 
Iherefore,  by  trying  tlie  weight  of  a  4- 
bushel  sack,  they  easily  ascertain  whether 
the  grain  is  in  as  clean  a  state  through- 
out the  bag  as  at  its  mouth.  But  the 
adoption  of  the  weight  has  given  rise  to 
a  species  of  deceitful  dealing.  The  pur- 
chaser offers  a  certain  price  for  every 
specified  number  of  pounds  weight  of 
the  grain,  witliout  direct  reference  to 
the  contents  of  tlie  bushel ;  aud  some 
farmers  are  induced  to  sell  on  this  plan,  in 
the  vain  hope  of  being  able  to  boast  that 
they  have  sold  their  grain  at  such  a  price 
-r-wishing  it  to  be  believed  that  the  price 
applies  to  the  true  bushel,  when  in  fact 
it  is  received  for  so  many  specified  pounds 
weight.  The  fair  and  common  practice  is, 
to  ask  a  price  for  the  grain  per  quarter, 
stating  its  weight  hy  the  bushel;  and,  of 
course,  the  heavier  the  grain,  and  better 
the  quality,  the  purcliaser  will  give  the 
higher  price  for  it  per  quarter. 

6398.  The  usual  denominations  of  corn-mea- 
Bure«,  based  upoa  the  imperial  bushel,  the 
standard  of  capacity,  are  these  ; — 

4  Gills  =  1  pint,  coDtain        34|  cubic  inches. 

2  pints  =   1  qitirt,  . .  69J     . . 

4  quarts  =  1  gallnn,  ..  277|     .. 

2  gallons  =  1  peck,  5541 

4  pecks  =  1  busbel,  22181     •• 

8  bushels      =■  1  quarter,        . .  lOJ     . .       feet 

5  quarters    =  1  load,  51^     .. 

6399.  Sale  of  Corn. — In  regard  to  the  sale 
of  corn,  these  settled  points  in  law  may 
prove  useful  for  you  to  know  :  "  In  sale  by 
sample,  the  buyer  may  decline  the  bargain, 
if  the  bulk  does  not  correspond  with  the 
sample,  (Parker,  4  Barn,  and  Aid.  387.)  The 
delivery  of  the  sample  does  not  transfer  the 
property  of  the  bulk,  (Hill,  Jan.  20,  1785,  M, 
4200.)  The  prlcf  must  consist  in  current  money, 
either  of  Great  Britain  or  some  foreign  country, 


which  ha-s  a  determinate  value  put  upon  it  by 
the  tacit  consent  of  tlie  state  ;  if  lu  g<>uds,  it  will 
be  barter  and  not  sale  ;  and  if  illusory,  it  will 
be  donation.  The  price  must  be  certain,  as  well 
as  the  subject  sold.  It  is  generally  fixed  by  the 
parties  themselves  at  striking  the  bargain. 
Where  a  purchaser  of  oats,  payable  on  delivery, 
terapori:^ed  with  the  seller,  and  delayed  to  take 
delivery  for  a  fortnight,  during  which  period  the 
price  of  oats  rose,  it  was  held  that  he  was  not 
entitled  to  demand  delivery,  (Craig,  M  ly  29, 
1823,  2  S.  D.  347.)  ...  In  sales  of  grain, 
the  price  is  sometimes  fixed  by  the  Sheriff's  fiars. 
In  the  case  of  Leslie,  (Jan.  27,  17U,  M.  U19 
and  1678,)  where  there  was  an  agreement  to 
purchase  grain  without  a  price  specified,  it  was 
held  inter  alia,  that  fiars'  prices  may  be  pre- 
sumed as  the  sale  between  landlord  and  tenant; 
and  that  merchants  are  presumed  to  contract 
according  to  the  current  prices  of  the  country 
where  the  bargain  is  made.  As  to  the  risk  of 
sale  after  the  subject  is  sold,  the  loss  is  to  the 
purchaser,  as  in  the  case  of  Campbell,  (July  15, 
1748,  M.  10,071,)  and  in  the  case  of  Tarling, 
(1827,  6  Barn,  and  Cres.  361.)  But  it  was  held 
in  the  case  of  Milne,  (Feb.  1,  1809,  F.  C.,)  that 
where  the  seller  takes  upon  himself  the  delivery 
of  goods  at  a  certain  place,  it  throws  the  risk  of 
the  goods,  while  in  transitu  to  that  place,  on  the 
seller.  .  .  .  Where  the  seller  has  delayed  de- 
livering the  subject  to  the  purchaser  when 
bought,  he  is  liable  for  the  risk  ;  but  it  is  not 
considered  delay,  when  the  purchaser  declines 
paying  the  price.  .\lso,  when  a  landed  proprie- 
tor sells  a  certain  quantity  of  grain  of  a  particu- 
lar crop  to  a  merchant,  without  specifying  any 
particular  parcel,  and  the  whole  crop  is  destroy- 
ed, the  loss  is  to  the  seller  ;  but  after  such  quan- 
tity of  grain  is  measured,  or  otherwise  prepared 
for  delivery,  the  risk  will  be  transferred  to  him  ; 
so  found  in  the  case  of  Hind,  (7  East.  558,) 
Erskine,  iii.  3,  7." 

6400.  Hypothre. — In  regard  to  the  landlord's 
hypothec  over  corn,  restitution  was  given  in  the 
case  of  Scot,  (June  11,  1673,  M.  6223,)  of  corns 
bought  from  a  tenant  while  under  hypothec. 
Though,  when  bought  in  public  market,  where 
they  had  been  brought  in  bulk,  the  purchaser 
was  not  liable  in  restitution  ;  if  bought  only  in 
samples,  the  landlord  is  entitled  to  restitution. 
This  was  held  in  the  case  of  Smart,  Dec.  10, 1793, 
and  of  the  Earl  of  Dalhousie,  Feb.  27,  1828,  6  S. 
D.,  626.*  So  that  a  stock-market  is  safest  for 
a  merchant  to  buy  in,  and  a  sample-market 
is  safest  for  the  hypothec  of  a  landlord. 

6401.  Of  late  a  movement  has  been  made 
against  the  continuance  of  hypothec.  It  is  a  natural 
enough  desire  on  the  part  of  corn-merchants 
who  purchase  from  sample  to  remove  the  risk 
they  incur  on  purchasing  grain  from  a  tenant 
who  may  be  indebted  to  his  landlord  arrears  of 
rent  ;  but  how  any  tenant  can  join  in  such  a 
movement  seems  to  me  surprising,  for,  indepen- 
dent of  the  connection  of  the  hypothec  with  the 
sale  of  grain,  its  power  enables  the  landlord  to 
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let  his  farm  in  safety  with  back-rent;  and  the 
practical  benefit  of  a  back-rent  to  an  incoming 
tenant  is  a  sum  equal  to  as  much  capital  on 
the  entry  to  his  farm.  Were  there  no  hy- 
pothec, the  incoming  tenant  would  have  to  pay 
half  his  rent  at  the  end  of  the  first  half- 
year  after  entry,  as  the  tenants  of  England 
do  ;  but  the  landlord,  being  safe  of  his  rent 
under  the  hypothec,  does  not  exact  the  first 
half-year's  rent  from  the  tenant  until  he  has  first 
reaped  the  crop  which  enables  him  to  pay  it— and 
delay,  in  such  a  case,  is  equivalent  to  the  tenant 
of  the  possession  of  capital  at  the  entry  to  his 
farm,  to  the  extent  of  one  year's  rent. 

6402.  In  regard  to  the  origin  and  nature  of 
the  right  of  hypothec,  Mr  Hunter  says  that, 
"  the  conclusion  from  the  combined  evidence  is, 
that,  about  the  end  of  the  sixteenth  century,  the 
landlord's  remedy  was  by  distress,  very  like  the 
English  remedy,  and  that  hypothec,  as  it  now 
exists,  had  not  then  been  recognised.  Nor  at 
the  beginning  of  the  seventeenth  century  does 
tJie  terra  '  hypothec '  appear  in  the  decisions.  In 
a  case  dated  in  1611,  the  term  used  is  the 
';)revelege'  of  the  landlord  for  the  recovery  of 
his  farms.  In  1623,  the  term  '  hypothecated '  is 
used  for  the  first  time.  The  doctrine  gained  per- 
manency ;  and  thenceforward  distress  ceased,  and 
hypothec  prevailed." 

6403.  "  The  right  of  hypothec,  as  known  in 
Scotland,  is  not  to  be  deemed  aright  of  property; 
but  a  right  arising  from  a  tacit  contract,  neces- 
sarily inherent  in,  and  inseparable  from,  the  con- 
tract of  lease.  It  gives  the  landlord  a  right  to 
retain  and  recover  from  creditors  and  purchasers 
the  produce,  raw  or  manufactured,  or  the  other 
effects  over  which  it  extends,  conformably  to  the 
nature  of  the  subject  let.  And  in  competition  it 
gives  a  preference  to  the  lessor  over  the  lessee's 
creditors,  with  a  few  exceptions.  From  being 
in  its  nature  tacit  and  general,  it  is  necessarily 
exclusive  of  possession  by  the  lessor,  or  of  the 
specific  appropriation  by  him  of  every  particular 
subject,  and  the  property  liable  to  its  operation 
remains  to  tlie  lessee ;  but  it  is  capable  of  being 
converted,  by  the  legal  process  of  sequestration, 
into  a  real  right  of  pledge,  after  which  it  may  be 
sold  for  payment  of  the  lessor's  claim.  It  is 
distinguishable  from  a  right  of  lien  or  retention, 
which  vests  the  lessor  with  power  of  keeping 
possession  of  tiie  effects  until  the  rent  be  paid, 
but  not  of  recovering  them,  or  of  obtaining  a 
preference,  if  the  possession  shall  be  lost  by  sale 
in  diligence.  The  right  is  purely  legal,  and  can- 
not be  created  by  convention."  * 


ON  FARM  BOOK-KEEPING. 

6404.  It  has  long  been  alleged  tliat 
farmers  (inly  know  tlie  state  of  tlieir  affairs 
in  an  imperfect  manner,  because  they  do 
not  adopt  any  system   of  book-keeping. 


The  allegation  is  true  in  regard  to  farmers 
as  a  class,  for  very  few  keep  a  legular  set 
of  books  ;  but  many  farmers  know  the 
state  of  their  efl'airs  very  well,  although 
they  do  not  keep  a  regular  set  of  books; 
and  many  now  keep  books  that  did  not 
only  a  few  years  since. 

640.5.  But,  at  best,  farmers  cannot  keep 
a  perfect  set  of  books :  it  is  quite  impos- 
sible for  them  to  put  a  value  on  every  arti- 
cle they  raise  on  the  farm;  and  if  it  were 
possible — as  some  writers  have  attempted 
to  prove,  and  failed — tlie  labour  would  be 
thrown  away.  For  consider  the  manner 
in  which  a  farm  is  conducted,  and  the 
nature  of  many  of  the  articles  raised  upon 
it.  There  are  articles  produced,  and  ope- 
rations performed  on  the  farm,  of  the 
pecuniary  value  of  which  no  just  estimate 
can  be  made.  He  cannot  estimate,  for 
example,  the  value  of  every  stone  of  straw 
given  daily  to  his  live-stock  as  fodder  or 
as  litter ;  he  could  not  even  weigh  every 
stone  so  bestowed  ;  and  the  ditficuity  of 
making  a  correct  estimate  is  increased, 
when  he  is  not  allowed  to  sell  straw.  He 
cannot  estimate  the  accumulated  amount 
of  labour,  both  manual  and 'mechanical, 
bestowed  on  every  acre  of  land,  before  it 
yields  its  produce,  when  he  does  not  daily 
hire  the  labour  of  the  people,  nor  purchase 
the  food  of  the  animals  which  perform  it. 
He  cannot  ascertain  the  value  of  every 
cubic  yard  of  manure  produced  on  the 
farm,  whether  in  composts  or  in  the  court- 
yards, when  he  is  not  allowed  to  dispose 
of  it  at  market ;  nor  can  he  make  a  com- 
parative estimate  of  it  when  first  taken  to 
the  dunghill,  or  when  applied  to  the  soil 
after  being  fermented.  He  cannot  put  a 
value  on  every  ton  of  turnips  and  other 
green  fodder  consumed  by  stock,  nor  can 
he  weigh  every  ton  so  used.  He  cannot 
put  a  just  estimate  on  the  value  of  pasture. 
The  exact  weight  of  all  these  articles  could 
be  ascertained  by  the  steelyard ;  but  of 
what  use  wouhl  the  estimate  of  their 
weight  and  money-value  be,  since  they 
are  not  disposed  of  at  market  and  turned 
into  cash,  except  in  the  neighbourhood  of 
large  towns?  In  attempting  to  ascertain 
the  weight  of  every  article  used  on  the 
farm,  in  conjunction  with  its  ordinary 
labour,  without  the  employment  of  addi- 


*  Hunter's  Law  of  Landlord  and  Tenant,  p.  673-5. 
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tional  lianls,  he  would  soon  find  the  most 
important  operations  of  the  field  half 
neglected  ;  and  were  he  to  employ  addi- 
tional hands  for  the  special  purpose,  he 
wouM  most  likely  incur  greater  expense 
in  estimating  those  weights  than  the 
knowledge  of  the  estimate  would  be 
worth.  The  weight  of  the  straw  given 
to  the  stock  in  litter  might  be  ascertained; 
but  how  could  the  exact  quantity  of  the 
litter  be  ascertained,  when  a  part  of  the 
fodderpassesawaydailyamongst  the  litter? 
And  even  with  the  fodder,  how  is  its  money- 
value  to  be  estimated  ?  for  it  will  not  do  to 
debit  the  stock  with  the  market-value  of 
the  fodiler,  since  it  has  not  been  driven  to 
market,  nor  any  profit  received  for  it, 
which  the  market-value  of  every  article 
necessarily  includes.  Attempts  at  the 
estimation  of  such  items  may  very  well 
amuse  the  leisure  hours  of  the  amateur 
ortlie  temporary  investigator,  but  they  do 
not  suit  the  matter-of-fact  business  of  the 
farmer.  It  is  enough,  and  it  is  necessary  for 
him  to  keep  accounts  of  every  article  for 
which  he  receives  cash  on  deliver^'from  the 
farm,  and  every  article  for  which  he  pays 
cash  when  he  receives  it  on  the  farm.  These 
two  great  divisions  of  cash  transactions 
are  all  that  the  farmer  need  trouble  him- 
self with  in  putting  down  into  books, 
for  these  include  every  transaction  that 
involves  the  payment  and  receipt  of 
money. 

640G.  The  farmer's  attention  is  fre- 
quently directed  to  the  conduct  of  mer- 
cantile men  who  keep  the  most  correct 
Bet  of  books,  as  an  example  to  himself, 
but  the  admonition  is  given  by  men 
who  do  not  understand  the  occupation 
of  the  farmer.  The  mercantile  man 
can  estimate  the  exact  market-value  of 
every  article  he  buys  and  sells,  and,  by 
striking  a  balance  between  these,  he  may 
estimate  his  condition  at  any  time  ;  but, 
as  I  have  shown,  the  farmer  cannot  do 
so  with  a  very  large  proportion  of  the 
crops  he  raises.  The  mercantile  man  has 
numerous    transactions   with   possibly    a 


large  number  of  j)eople,  and  lie  has  well- 
paid  clerks  in  his  service,  who  keep  his 
books  for  him  in  the  most  aj)proved  order. 
The  transactions  of  the  farmer  are  compa- 
ratively few  over  the  whole  year,  and  the 
largest  number  are  confined  to  a  particular 
season  ;  so  that  the  clerk  engaged  to  keep 
his  books  would  not  only  be  half-idle,  but 
his  wages  might  consume  a  large  proportion 
of  the  profits  of  the  farm,  and  in  .some 
years  sweep  it  away  entirel}'.  But  the 
most  expert  book-keeper  could  not  enter 
imaginary  values  of  articles  which  are 
never  turned  into  cash  any  more  than  the 
farmer  himself. 

6407.  The  common-sense  view  of  the 
whole  matter  is  this  :  Let  the  farmer  keep 
only  such  books  as  he  really  requires  to 
acquaint  him  with  the  state  of  his  aflairs. 
If  he  will  attend  to  me  for  a  short  time,  I 
will  show  him  a  set  of  books  all  filled  up 
with  the  real  transactions  which  have  taken 
place  upon  a  farm.  He  may  safely  adopt 
it  as  a  pattern,  and  it  will  not  entail  upon 
him  much  labour  throughout  the  course  of 
a  whole  year.  The  theory  of  the  system 
is  simply  this  :  Let  the  farmer  take  an 
inventory  and  valuation  of  his  live-stock, 
implements,  crops,  cost  of  labour,  and 
debts  due  to  and  by  him  at  the  beginning 
of  every  agricultural  year,  and  he  will  see 
whether  his  capital  has  increased  or  dimin- 
ished in  the  course  of  the  year — it  will  in- 
crease by  a  larger  produce  and  a  higher 
price,  and  diminish  by  a  scanty  produce 
and  a  fall  in  price;  let  him  keep  a  cash- 
book,  which  will  inform  him  whether  he 
has  received  or  paid  away  more  cash  ra 
the  course  of  the  year;  and  let  him  have 
an  account  with  tiie  farm,  by  which  be 
will  learn,  whether  the  value  of  th« 
produce  he  has  been  able  to  dispose 
of  is  greater  or  less  than  the  cost  of  con- 
ducting the  farm.  It  is  clear  tliat  a  know- 
ledge of  all  these  particulars  will  acquaint 
the  farmer  with  the  real  state  of  his  aH'airs 
at  the  beginning  of  every  agricultural 
year.  The  following  are  'he  forms  of 
the  respective  books  referred  to. 


FARM  BOOK-KEEPING. 

6408.  INVENTORY  AND  VALUATION  OP  STOCK  ON  1st  OCTOBER  1849. 

The/oUowing  it  a  List  of  the  Ejects  in  my  possession,  and  of  Debts  due  to  and  by  me  on  this  the  1st  October  1849 ! 

I.   Cash — 

On  hand,  •..,.. 

In  British  Linen  Co.'s  Bank, 

II.  Implemkntb, 


T63 


h. 

s 

D. 

L.   S.  D. 

40 

0 

0 

300 

0 

0 

340  0  0 
300  0  0 

III.  HORSBS — 

14  horses,  at  L.25,     .  .  . 

IV.  Cattle — 

1  short-horn  bull,    .  . 

6  short  horn  cows,  at  L.12, 

10  steer  calves,  at  L.4, 
6  heifer  calves,  at  L.3, 

15  yearlings,  at  L.8,  lOs, 

V.  Sheep— 

200  Leicester  breeding  ewes,  at  32s., 
60  Leiceser  draft  ewes,  at  32s. , 
290  Leicester  hoges,  at  21s., 
3i'0  Half-bred  wethers,  at  30s., 
3  Leicester  tups,  at  COs.,     .  . 

VI.  Pigs— 

3  sows,  at  60s. ,         .  .  . 

1  boar,  at  BOs., 
20  pigs,  at  22s, 

VII     COBV— 

11  stacks  wheat,  20  qrs.  each,  220  qrs.  at : 
10    do.     barley,  30  each,  300  at  208., 

17    do.     oats,  40  each,  680  at  16s., 

VIII.  Seed  and  labour — 

Upon  100  acres  of  turnips  at  70s.  per  acre, 

IX.  Debts  due  me  as  per  ledger — 
James  Marrowman, 
Thoinaa  Butters, 


X.    I  OWE  TO  MY  LANDLORD — 

Half-year's  rent  due  Martinmas  1849, 
Do.        do.  Whitsunday  1850, 


350    0    0 


20  0  0 
72  0  0 
40  0  0 
15  0  0 
127  10  0 

274  10 

0 

ooooo 
ooooo 

§5      «§ 

1209  10 

0 

9 
3 

22 

0  0 
0  0 
0  0 

34 

0 

0 

396 
300 
544 

0  0 
0  0 
0  0 

1240 

0 

0 

350 

0 

0 

30 
45 

0  0 
0  0 

75 

0 

0 

0  0 
0  0 

500 
500 

4173 

0 

0 

Capital  in  1849, 


L.3173    0    0 
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1849. 
Oct.  2 
»       4 


,.  11 

.,  17 

"  24 

Nov.   4 

',',  li 

.,  20 

,.  22 


Dec.    2 

r,  25 

„      30 

'isso!' 

Jan.  1 


To  cash  on  hand  at  this  date,         .  .  .  .  . 

To  fiirm  for  60  qrs.   of  wheat,   sold   Isaac  Marshall  &  Son,  at 

.37s.  4d.      ....... 

To  James  M.nrrowman,  received  from  him  balancedue  for  wheat. 
To  Thiimas  Butters,  received  fnjm  him  balance  due  for  cattle. 
To  farm,  received  from  Isaac  Marshall  &  Son,  for  60  qis.  of 

oats  at  16s.,  ....... 

To  B.  L.  Cii.'s  bank,  withdrew  from  them, 

By  fiirm,  paid  for  30  steers  bought  at  Yhrm,  at  L.7, 

Hy  fjiriii,  paid  harvest  expenses  as  per  labour  account,     . 

By  farm,  p.iid  for  5  sacks  of  oatmeal,  at  26s., 

To  faini,  received  from  John  Cloy,  for  80  qrs.  of  oats  sold  him. 

at  16s.        .  .  ....  .  . 

By  fiiira.  paid  John  Irons,  for  castings  for  mill,  .  '. 

To  farm,  received  for  35^  qrs.  wheat,  sold  to  James  Cuthbert, 

at  34s.,       ........ 

By   faim,  paid   Phoenix  Fire   Office,  one  year's  premium  of 

insurance.  ....... 

By  farm,  paid  schoolmaster's  stipend  for  year  ending  this  date. 
By  farm,  paid  labour  account  for  half-year  ending  this  day  as 

per  abstract,  ...... 

To  fann,  received  from  shepherd  for  fallen  mutton, 
To  farm,  for  80  qrs.  oats,  sold  Thomas  Kewar,  at  I.'js.  6d. 
To  farm,  for  40  wethers,  sold  T.motliy  Wo. id,  at  'Ms., 
To  farm,  for  60  wethers,  sold  Jacob  Kevworth,  at  36s., 
To  farm,  for  50  qrs.  barley,  sold  John  Newman,  at  208., 

To  farm,  received  for  20  pigs,  sold  Edinburgh  market,  at  30s., 
By  rmn,  paid  for  25  pigs,  bought  at  Berwick  market,  at  15s., 
io  B.  L.  Co.  s  Bank,  withdrew  from  tlicm, 

Carry  forward. 


Fol.  ofl 
Ledger. 


h.  S.  D. 

40  0  0 

112  0  0 

30  0  0 

45  0  0 

48  0  0 

15  0  0 


64    0 
59  14 


1  15  0 

62  0  0 

68  0  0 

108  0  0 

50  0  0 

30  0  0 

230  0  0 

L.963  9  3 


210  0  0 
71  8  10 
6  10    0 


6    0    0 


7  17    » 
1  17    6 

134  II    6} 


18  IS    0 


L.457    0    7i 
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..      7 
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..    27 

Feb.    3 


20 


.,    24 
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Apr. 
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Brouirlit  forward. 
By  finn,  paid  half-year's  rent  diie  Martinmas  1&49, 
In  farm,  for  24^  qrs.  barley,  Mild  James  Marrowman,  at  19s.  6d., 
By  Carm,  paid  ironmonger's  accouDt  fur  past  year, 
Br  tarm,  paid  sundries,  tlieir  accounts,  viz. — 

Farrier,        .....  L.5    0    0 

Roper 2  10    0 

Mason,  4  l(i    4 

Slater,         .  .  4  17  10 

To  farm,  f<ir  30  qr«  barley,  sold  John  Factor,  at  ISs.,    . 

T'>  James  Marrowman,  f^r  31  qrs.  wheat  s>^ild  him,  at  .15s., 

To  farm,  for  30  qrs.  barley,  sold  John  Factor,  at  ISs.  6d  , 

^  By  B   L.  Oi.'s  Bank,  deposited  wjtli  them, 

I  To  fanii,  for  Adam  Buters  f-r  15  steers  sold  him.  at  L.18, 

{  By  farm,  paid  for  15  steers.  b<'  u^ht  at  Darlington,  at  L.7, 

By  farm,  paid  James  Cuihbert  for  3  tons  of  cake,  at  L.8perton, 
'  To  farm,  received  fram  J.  Combuyer,  for  30  qrs.  barley,  at  19s., 
To  firm,  received  for  1<»0  wethers,  s^Jd  at  Edinburgh,  at  32s., 
By  B.  L.  Co.'s  Bank,  deposited  with  them. 
To  farm,  received  from  J.  Combuyer,  for  61  qrs.  barley,  at  20s., 
By  form,  paid  for  15  steers,  bought  at  Darlin^on,  at  L.8, 
To  farm,  received  for  14  steers,  sold  at  Newcastle,  at  L.18, 
By  B.  L.  Co.'s  Bank,  deposited  with  them. 
By  farm,  paid  saddler's  account  for  past  year. 
To  farm,  received  for  12<J  wethers,  sold  at  Edinburgh,  at  358., 
By  farm,  paid  for  lime,  bought  Sunderland  kilns. 
By  far.i\,  paid  for  15  tons  of  guano,  at  L.9  per  ton, 
To  farm,  received  from  John  Factor  for — 

63i  wheat,  at  3^,  L.I16    3    1 

27t  barley,  at  20s.,         .  27  15    0 


15 


July 


Sept  27 


By  B.  L. 
To  farm. 
To  farm. 
By  B.  U. 
To  Isaac 
To  farm, 
By  farm, 
To  farm. 
By  farm. 
To  farm. 
By  farm. 
To  farm, 
at  16^. 
By  brm, 
B>°  (arm. 
By  farm. 
To  farm. 
To  farm. 
By  farm 
Bv  farui 
By  tanu 
By  fann 


Co.'s  Bank,  deposited  with  them, 
received  for  4'^  pigs,  sold  at  Edinburgh,  at  30b., 
received  for  16  steers,  s-^ld  at  Newcastle,  at  L.14, 
Co.'s  Bank,  deposited  wiili  them, 
Marshall  6c  Son,  fcr  20  qrs.  wheat  sold  ttiem,  at  37«., 
received  for  15  steers,  sold  at  Newca?tle,  at  L.12, 
paid  labour  account  for  past  ha]f->ear,  as  per  abstract, 
received  from  tliesliephtrd  for  falltn  mutton  and  skins, 
pai  1  poor-rate*  for  the  year  enrtinp  Whitsunday  1^50, 
received  for  15  steers,  sold  at  Exlinburgli,  at  l>.ll, 
paid  for  20  steers,  bought  at  Darlington,  at  L.6,  6s., 
received  for  12J  qrs.  oats,  sold  Isaac  Marshall  &  Son 


paid  clover  and  rye-grass  seed  account, 

paid  turnip  seed  account  for  tlie  year, 

paid  for  lO^  qrs  of  beans,  at  22s., 

receivd  for  17(1  clipf«d  hogs,  at  acts.,    . 

received  from  W.  Harff  fi.r  118stor.es  wool,  at  26s., 
,  paid  liaif-ytar's  rent  due  at  Whitsunday  last,  . 

paid  William  Young  for  Ui*  of  his  £t;;llion, 

paid  f'lr  3  loads  of  paling,  at  10s., 
,  paid  sundres,  viz. — 

asesied  taxes,  I..7  18    1 

Income  tax,  .  .  11  0  8) 


To  {arm,  received  for  60  draft  ewes,  sold  at  St  Niniaii's  &ir,  at  3Ss., 

By  farm,  paid  for2001ialf-bred  iaoibs,  boaeht  at  Melrose,  at  14i., 

To  farm,  rece  ved  for  the  cartsi&s  and  skin  of  a  l.eifer. 

By  K.  L.  Co.'s  Bank,  w.thdrew  from  them. 

By  balance  on  band  at  tl^is  date,  .... 


>T»\.  of 
lUdgcr. 


L.     a.     D. 
963    9    S 

22  12    0 


L.  S.  D. 

457  0  7| 

SOO  0  0 

8  0  0 


16  18   S 

27    0 

0 

54    5 

0 

27  15 

0 

100    0    0 

270    0 

0 

105    0    0 

24    0    0 

28  10 

0 

160    0 

0 

320    0    0 

61     0 

0 

120    0    0 

252    0 

0 

200    0    0 

8    0    0 

210    0 

0 

9    5    3 
135    0    0 

143  18 

1 

300    0    0 

73    0 

0 

224    0 

0 

300    0    0 

37    0 

0 

180    0 

0 

130    7    8 

6  15 

0 

25    0    0 

165    0 

0 

136    0    0 

96    0 

0 

50  10    0 
12    0    0 
11    3    9 

2j5    0 

0 

153    4 

0 

500    0    0 
12    6 

1  10    0 

18  18   H 

96    0 

0 

140    0    0 

4  10 

0 

50    0 

0 

40    2    7 

i  LJ559  18 

4 

L.35oe  18    4 

6410. 
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Byeasb<br60qn  wheat  sold  Isaac  Marshall  and  Son,  at  37s.  4d., 
Bv  cash  received  from  I.  Marsliall  &  Son,  for  60  qrs.  of  oau, 

atl68. 

To  cash  paid  for  30  tXetn  bought  at  Y:irm,  at  L.7, 

To  cash  paid  harvest  expense*,  a^  I -er  abstract,    . 

To  c  sh  paid  for  5  sacks  of  catmeal.  at  2^, 

By  cash  received  for  80  qrs.  of  o  u  sold  U)  John  Cloy,  at  If*., 

To  casli  \ftM  John  Irons,  for  rastings  bouglit  of  him. 

By  casli  rece. ved  from  Janjesf'uthb  rt  for  354  qrs.  wheat,  at  34a. 

To  cash  paid  Phtenix  Fire  Office  premium  of  Insurance  on  slock 

and  crop,  ....... 

CaRyfonrmrd, 


FoUof 

L«K<r 

L.      B.      D. 

210    0    0 
71     8  10 
6  10    0 

6  0    0 

7  17    9 

i-    a.    D. 
112    0    0 
48    0    0 

64    0    0 
59  14    3 

£301  16    7 

£283  14    3 
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2S 
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!S 
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Brought  forward. 
To  cash  paid  labour  account  for  half-year  ending  this  day,  as  per 
abstract,   ....... 

To  cash  paid  schoolmaster's  stipend  for  year  endins  this  day, 
IJy  casli  received  fr.)m  the  shepherd  far  fallen  mutton,     . 
By  cash  received  from  Thomas  Dewar  for  80  qrs.  oats,  at  15»., 
By  casli  received  from  Timothy  Wood  for  40  wethers,  at  343., 
By  casli  received  from  Jacol)  Keyworth  for  (iO  wethers,  at  368., 
By  casli  received  from  John  Is'ewman  for  50  qrs.  bailey,  at  203. 

By  cash  received  for  20  pigs  sold  in  Edinburgh,  at  30s., 
To  cash  p;iid  for  25  pigs  bought  in  Berwick  market,  at  15s., 
To  cash  paid  half-year's  rent  due  Martinmas  1847, 
By  cash  received  from  James  Marrowman  for  24J  qrs.  barley 
at  li)s.  6d.,  ...... 

To  ca-h  paid  ironmonger  and  others  their  accounts,  as  per  cash 
book,        ....... 

By  James  Marrownian  for  31  qrs.  wheat  sold  him,  at  35s., 
By  cash  received  from  John  Factor  for  .30  qrs.  barley,  at  18s., 
By  cash  received  from  John  Factor  for  30  qrs.  barley,  at  18s.  6d, 
By  cash  received  from  Adam  Butters  for  15  steers,  at  L.18, 
To  cash  paid  for  15  steers  bought  at  Darlington,  at  L.7, 
To  cash  paid  James  Cuthbert  for  3  tons  of  oilcake,  at  L.8, 
By  cash  received  from  J.  Cornbuyer  for  30  qrs.  barley,  at  198., 
I  By  cash  received  for  100  wethers  sold  at  Edinburgh,  at  32s., 
'  To  cash  paid  for  15  steers  bought  at  Darlington,  at  L.8. 
j  By  cash  received  from  John  Cornbuyer  for  61  qrs.  barley,  at  208 
By  c;ish  received  for  14  steers  sold  at  Newcastle,  at  L.ls, 
To  cash  paid  the  saddler's  account  for  past  year, 
I  By  cash  received  for  120  wethers  sold  at  Edinburgh,  at  35s., 
To  cash  paid  for  lime  bought  at  the  Sunderland  kilns,    . 
To  cash  paid  for  15  tons  of  guano,  at  L.9  per  ton. 
By  cash  received  from  Jolm  Factor  for  wheat  and  barley,  as  per 
I       cash-book,  ...... 

■  By  Isa.ic  iMarshall  and  Son,  for  20  qrs.  of  wheat  at  373., 

!  By  cash  received  for  48  pigs  sold  at  Edinburgh,  at  30s., 

j  By  cash  received  for  16  steers  sold  at  Newcastle,  at  L14, 

I   By  cash  received  for  15  steers  sold  at  Newcastle,  at  L.12, 

I  To  cash  paid  labour  account  for  half-year  ending  this  day,  as  per 

I      abstract,    ...... 

I  By  cash  received  from  shepherd  for  fallen  mutton, 
I  To  cash  paid  poor-rates  for  the  year  ending  Whitsunday  1850, 
;  By  ca.sh  received  for  15  steers  sold  as  Edinburgh,  at  L.ll, 
!  To  Cii^h  paid  for  20  steers  bought  at  Darlington,  at  L.6,  6s., 
j  By  cash  received  from  Isaac  Marshall  &  .Son  for  120  ors.  oats 
I      at  16s.,      ......', 

To  cish  paid  clover  and  ryegrass  seed  account,     . 
To  cash  paid  turnip-seed  account  fur  this  year,     . 
To  cash  paid  fur  10^  qrs.  of  beans,  at  22s., 
By  cash  received  from  William  Barff  and  Sons,  for  118  stones 
wool,  at  263.,        ...... 

By  cash  received  for  170  clipped  hoggs,  sold  at  30s., 
To  cash  paid  half-year's  rent  due  at  Whitsunday  last. 
To  ca-h  paid  William  Young,  for  the  use  of  his  stallion. 
To  cash  paid  for  three  loads  of  paling,  at  10s.  per  load, 
To  cash  paid  assessed  and  income  taxes  for  year  ending  6th 
April,        ....... 

By  ca^li.  received  for  60  draft  ewes  sold  at  St  Ninians  fair,  at  32s. 
To  cash  paid  for2(i0  hall-bred  lambs  bought  at  Melro.-e,  at  14s, 
By  cash  received  for  the  c.arca.»s  and  skin  of  a  heifer. 
By  shepherd  for  ewes  and  hoggs  dead  since  Whitsunday,  as  per 
stock  account,      ....... 
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301  16  7 

134  11  6^ 

1  17  6 


18  15    0 
500    0    0 


24  18    2 
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24    0    0 


120    0    0 
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0 

25    0 

0 

126    0 

0 

50  10 
12    0 
11    2 
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1    2 
1  10 

0 
6 
0 

18  IS 

H 

140    0 

0 

£2399  15    1 


233  14    3 


1  15 
62    0 

68  0 
108  0 
50    0 


30    0    0 


22  12    0 


54    5  0 

27    0  0 

27  15  0 

270    0  0 


28    0    0 
160    0    0 


61    0    0 
252    0    0 


210    0    0 


143  18  1 

37    0  0 

72    0  0 

224    0  0 

180    0  0 


6  15    0 

165    0    0 


153    4    0 
255    0    0 


96  0  0 
4  10  0 
2  15    0 


£3152    3    4 


6411. 
Dr. 


LEDGER. 
BRITISH   LINEN  COMPANT'S  BANK. 


dr. 


Fol. 

Fol. 

1849. 

L.      S.    D. 

1849. 

L.      S.   D. 

Oct.  1 

To   Balance    from    last 
year's  account, 

300    0    0 

Oct  17 

1850. 

By  Cash, 

15    0    0 

1850. 

Jan.  1 

By  Cash, 

230    0    0 

Feb.  3 

To  Cash, 

100    0    0 

Sept  29 

By  Cash, 

50    0    0 

Mar.  15 

To  Cash, 

320    0    0 

,»     II 

By  Balance, 

1125    0    0 

,.    23 

To  Cash, 

200    0    0 

Apr.  28 

To  Cash, 

200    0    0 

May  8 

To  Cash, 

300    0    0 

£1420    0    0 

£1490    0    0 

REALISATION. 


LEDGER — continued. 


Dr. 

JAMES  MARROWXAN,  CUR!(-DEALER. 

Or. 

1850. 
JOct  1 

185a 

^Jn.  IS 

To  Balance  of  last  year's 
account  for  wheat, 

To  Fann  for  wheat, 

Fot. 

U      8.   D. 

30    0    0 
54    5    0 

1849. 
Oct.  4 

i     185a 
i  Jan.  87 

By  CMh, 
By  Cash, 

n^ 

30    0    0  j 
64    C    0 

£84   8    e 

£84    S    0 

Dr. 

THOMAS  BUTTERS,  BUTCHER. 

Cr. 

1848. 
Oct.  1 

To  Balance  of  List  year's 
account  due  for  cattle. 

Fol. 

L.      S.   I>. 
j    45    0    0 

1849. 
Oct.  4 

By  Cash, 

Vd. 

I.    8.  n. 
45    0    0 

Dr. 

ISAAC  MARSHALL  &  SON,  MILLERS. 

Cr. 

1850. 
May  5 

To  Farm  for  wheat, 

Fol. 

L.      8.   D.                  1850. 

37    0    0          May  15 

By  Cash, 

Pol. 

L.      B.   B. 

87    0    0 

Dr. 

SHEPHERD. 

Cr. 

1850. 
Sept  30 

To    Farm    for    fiOIen 
Mutton, 

Fol. 

L.    S.  O. 
2  15     0 

Fol. 

6412 


IN'VEXTORY  AND  VALUATION  OF  STOCK   AT  1st  OCTOBER  1S50. 
The/oUmeinn  is  a  Lift  of  the  EJficts  in  my  pouettion,  and  qf  Debts  due  to  and  by  me  thit  1st  October  I860  : 

I.  Cash —                                                                                                    u      s.    d.  l.     s.     d. 
On  hand,          .             .             .             .             .            .            .              40     2     7 

In  open  account  with  B.  L.  Co.'s  bank,        .  .  .         1125    0    0 

1165    2    7 

II.  Implsmk.sts,      .......  300    0    0 


III.  HoRSBs,  14  at  L.2o, 


IV.  Catti.k— 

1  Shorr-hom  bull,  at  L.20, 
fi  Sh'irt-liom  cows,  at  L.12, 
15  calves,  at  L.5,  His., 
14  yearlings,  at  L.ll, 
20  yearlings,  at  L.8, 

V.  Shkep— 

2i  0  Leicester  breedine  ewes,  at  32s., 

101  Leicester  draft  ewes  and  gimmers,  at  30s., 

287  Leicester  hoggs,  at -Os.,  .  .  .  . 

200  Half-bred  hcggs,  at  15s  , 

VI.  Pigs— 

3  sows,  at  60s.,  ...... 

1  boar,  at  6O9.,  ...... 

32  pigs,  at  22s.,  ...... 

VII.  Corn— 

5<i  acres  of  wheat,  3|  qrs.  per  acre  =  175  qrs.,  at  30s., 
50  acres  of  barley,  i\  qrs.  per  acre  =  225  qrs.,  at  2<ls., 
100  acres  of  oats      fii  qrs  p'.r  acre  =  60U  qrs.,  at  16s., 

Vni.  Seed  and  i.aboi-k  on  100  .icres  of  turnips,  at  708.  per  acre, 

IX.   DkBTS  Dm  ME  AS  PER  LEOOBR — 

The  shepherd,  .  .  .  .  .  . 


X.    I  OWE  TO  .MV  lAVDIORD — 

Ualf-ye-ir's  rent  due  JLirtinmas  1849, 
Do.        do.  Whitsunday  1850, 


SO  0  0 

72  0  0 

82  10  0 

154  0  0 

160  0  0 


320  0  0 

151  10  0 

2S7  0  0 

150  0  0 


S  0  0 

3  0  0 

35  4  0 


262  10  0 

225  0  0 
480  0  0 


500  0  0 
500  0  0 


350  0  0 


488  10  0 


47  4  0 


867  10  0 
350  0  0 


2  15  0 

4589  11  7 


1000  0  0 


Capptal  l.f  18.V), 
Do.    1649, 

Oaiji  on  crop  1849, 


35S9  11    7 
3173    0    • 


L.416  11  r 
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6413.  Remarks. — Wlien  a  sale  is  made 
for  ready  money,  it  is  entered  in  the  Cash- 
book  as  it  occurs,  and  thence  posted  to  tlie 
Farm-account.  But  when  a  delivery  of 
any  produce  is  made,  which  is  not  paid 
for  in  ready  money,  the  transaction  is  en- 
tered in  the  Farm-account,  and  posted  from 
it  to  an  account  which  is  then  opened 
against  the  purchaser  in  the  Ledger.  When 
a  payment,  either  to  account  or  in  full,  is 
received  from  him,  it  is  entered  in  the 
Cash-book,  and  posted  from  it  to  his  credit 
in  the  Ledger.  If  the  farmer  had  no  trans- 
actions but  ready-money  ones,  and  no  cash 
passing  through  his  hands  but  in  connec- 
tion with  his  own  business,  a  Cash-book 
alone  would  preserve  a  sufficient  account 
of  his  year's  proceedings.  But  as  he  will 
iaevitably  have  cash  transactions  not 
directly  connected  with  his  business,  as 
well  as  his  family  and  personal  expendi- 
tures, which  should  be  duly  enteretl ;  and 
as  he  may,  from  time  to  time,  make  both 
sales  and  purchases  on  credit,  it  is  clear 
that  a  Cash-book  alone  would  not  give  an 
accurate  view  of  the  real  state  of  his  affairs, 
or  of  the  clear  profit  or  loss  on  his  year's 
farming  ;  and,  therefore,  it  is  necessary  to 
have  a  Farui-account,  to  show  what  is  the 
real  increase  or  deficit  on  the  farm  pro- 
duce of  the  year,  apart  from  all  extrane- 
ous transactions  ;  and  a  Ledger,  to  show 
what  debts  are  due  to  the  individual, 
and  by  whom,  and  for  what. 

6414.  The  Inventory  and  Valuation  in 
(6412,)  made  up  at  the  beginning  of  the 
agricultural  year  of  1850,  are  the  counter- 
part of  those  in  the  beginning  of  1849, 
(6408,)  showing  the  state  of  affairs  at 
the  beginning  of  both  years,  by  which 
it  appears  that  again  of  4^416,  lis.  7d. 
has  been  made  ui)on  the  transactions  of 
the  year  1849-50,  which  is  the  sum  the 
farmer  has  received  as  interest  upon  his 
capital,  and  remuneration  for  his  labour. 
After  deducting  from  this  sum  his  outlay 
for  fxmily  and  personal  expenditure,  and 
adding  it  to  his  capital,  the  balance  forms 
his  starting-point  for  the  following  year's 
accounts.  The  family  and  personal  expen- 
ditures are  not  given  in  detail,  or  at  all, 
because  they  are  wholly  a  private  matter, 
and  will  vary  according  to  the  habits  and 
views  of  the  individuals  interested  in 
them.  The  clear  income,  therefore, 
derived  from  the  business  for  one  year  is 


only  given,  and  no  information  is  afforded 
as  to  its  disposal. 

6415.  The  rent  is  subdivided  into  a 
convenient  form  for  the  farmer.  One  half 
is  paid  in  cash,  and  the  other  half  by  com- 
muting an  equal  sum  by  an  equivalent 
in  quantity  of  grain,  the  value  of  which 
is  estimated  by  the  fiars  prices  (5292) 
for  the  crop  and  year.  The  equivalents 
in  grain  are  taken  in  equal  quantities  of 
wheat,  barley,  and  oats,  at  144.665  quar- 
ters, because  the  fiars  prices  of  Berwick- 
shire, where  the  farm  is  situate,  for  crop 
1849,  were  35s.  O^d  per  quarter  for  wheat, 
18s.  4|d.  for  barley,  and  I. 5s.  8|d.  for  oats, 
which  give  the  amount  of  the  half-year's 
rent  at  £500,  the  money-rent  having 
been  estimated,  at  the  time  of  taking  the 
farm,  at  £1000  a-year,  or  £2  per  acre. 
To  carry  out  the  principle  of  paying  the 
rent  illustrated  in  (5292,)  £500  have  to 
be  paid  in  money,  and  the  other  half  by 
the  value  of  the  fiars  ;  but  as  the  farm  was 
supposed  to  have  been  taken  at  the  period 
when  its  first  year's  rents  were  payable  for 
crop  1849,  the  second  half  of  the  £1000 
had  to  be  commuted  into  equivalent  quan- 
tities of  grain  at  the  price  of  the  fiars 
of  1849,  which  will  be  found  to  yield 
£500,  at  the  fiars  specified  above,  on  144 
quarters  and  a  fraction  of  each  sort  of 
grain.  In  future  years  £500  will  have 
to  be  paid  in  cash  at  one  term,  and  the 
value  of  144  quarters  of  each  sort  of  grain 
at  their  respective  fiars  prices  for  the  year, 
at  the  other  term,  for  each  crop.  The 
half  of  the  rent  will  thus  fluctuate  with 
the  value  of  the  grain,  and  the  other  half 
remain  stationary.  The  profit  being 
£416,  lis.  7d.,  it  indicates  that  the  rent 
is  a  fair  one  to  leave  a  reasonable  per- 
centage on  a  capital  of  £4173,  shown  in 
(6408)  to  be  required  to  stock  the  farm. 

6416.  The  young  farmer  is  of  course 
aware,  that  in  book-keeping  the  Debtor 
column  is  always  the  left  hand  one,  and 
the  Creditor  the  right ;  and  that  the  word 
"To"  is  prefixed  to  Dr.  sums,  and  "By" 
to  Cr.  ones.  But  as  he  may  be  at  a  loss 
to  understand  why  the  same  transaction 
appears  in  the  Cash-book  as  a  Dr.  sura, 
and  in  the  Farm-account,  or  Ledger,  as 
a  Cr.  one,  I  offer  the  following  explana- 
tion : — In  the  Cash-book,  the  farmer.,  or 
keeper  of  the  books,  is  Dr.  "  To  "  all  suras 
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received  by  liini,  and  Cr.  "By"  all  sums 
paid  bv  liiiii.  In  posting  the  books,  bow- 
ever,  when  tiie  various  entries  are  carried 
to  tlie  Farui-accoiint,  or  Ledger,  as  tbe 
case  may  be,  these  terms  are  reversed,  for 
this  reason  — that  in  the  Farm-account,  the 
farm  is  accounting  to  the  farmer  for  intro- 
missions on  its  sjiecial  account,  and  is  Cr. 
"  By"  all  the  sums  which  he  has  received 
for  its  produce,  and  Dr.  "To"  all  the 
sums  which  he  has  paid  on  its  account. 
And,  in  like  manner,  in  the  Ledger,  each 
person  with  whom  there  have  been  credit 
transactions  appears  Dr.  "  To"  the  Cash- 
book,  or  Farm-account,  for  whatever  cash 
or  commodity  has  been  paid  or  delivered 
to  that  person,  and  Cr.  "  By "  whatever 
bas  been  received  from  him. 

6417.  These  make  up  the  stated  and 
indispensable  books  for  an  orderly  system 


of  book-keeping  ;  bjit  the  following  subsi- 
diary ones  are  so  useful  and  instructive 
that  they  should  not  be  dispensed  with. 

6418.  The  farm  is  supposed  to  contain 
500  acres  (.5367,)  of  arable  land,  divided 
into  20  et|ual-sized  fields,  and  wrought  in 
a  five-course  rotation,  so  that  the 

Fields  A,  B,  C,  and  D,  will  be  in  turnips, 

K,  F,  G.  and  H,        . .         wlieat  and  barley, 
1,  K,  L,  and  .M,  first  year's  pnis-i, 

N,  O,  P.  and  Q,         . .        second  year's  giasa, 
..     R,  S,  T,  and  U,  oats. 

6419.  The  corn-accounts  show  all  the 
particulars  connected  with  this  species  of 
produce,  the  time  when  thrashed,  the 
parties  to  whom  it  has  been  sold,  the  uses 
which  have  been  made  of  it  on  the  farm 
during  tiie  vear,  the  balance  of  grain  on 
band  at  any  time  in  the  corn-barn  and 
grtinary,  the  weights  of  the  grain,  and  the 
prices  obtained  for  it. 


6420. 

COKN-ACCOUXT— CROP  1849 

Whole 
(toantitf. 

1     ^ 

ill 

Amoimt  of  Produce. 

Diipoul. 

Wheat. 

.-  ^ 

'1.: 

Clean. 

Light. 

Used. 

Bold. 

Price. 

1849. 
Oct  3 

»    4 

To 
By 

To 

By 

To 

By 

To 
By 

To 

By 

To 
By 

Qr». 

62 
60 

Bu. 

Tlira<lied  from  field  G,  (stacks 

9.  10,  11,)      . 
Sold  Isaac  Marsh.all  &  Son, 

Thrashed  fromfieldE, (stack  l,i 

Sown  on  field  A,  and  part  of  B, 

Thrashed  from  field  E,  (stack  2,) 

Bruised  for  pigs, 

Sold  to  John  Cuthbert, 

Thrashed  from  field  E,  (stacks 

4  and  5.) 
Sown  upon  field  B, 

Sold  to  J.  Slarrowman, 

Thrashed  from  field  G,  (stacks 
6.7,8.) 

Sold  to  John  Factor,  (3  qra.  7 
bu.  light.) 

Thraslied  from  field  E,  (stack  3,) 
Sold  to  Isaac  Marshall  &  Son, 

Braised  for  pigs, 

TotaU, 

lb. 

64 

63 

63 

64 
64 

60 
21 

20 

38 

60 
90 

220 

7 

227 

Ba. 
5 

4 

4 

1^ 

5 
6 

1 

1 
2 

7 

Ba. 
3 
3 

4 

4 

3 

7 

<lr.. 

7 

1 

7 

Ba. 

4 

6 

4 
7 

00 

35 

31 

63 
20 

Bb. 

1 

7 

37/4 

3V 

35/ 

36/ 
37/ 

L.     8.     n. 
112    0    0 

»   4 

2 
21 

3 

„    6 

23 

7 

3 

Not.  7 

15 
21 

„    „ 

36 

1 

..  11 

35 
35 

59  14    S 

1850. 
Jan.  9 

„  10 

40 
7 

" 

„  13 

32 
31 

„ 

54    5    0 

Apr.  25 

1 
62 

>.   28 

63 
63 

116    3    1 
37    0    0 

„    30 
May  5 

20 
20 

;; 

7 

1 

17 

i 

52 

210 

17 

IT 

5 

£379    2    4 

6421. 
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1849 
Oct.  2 

,,    3 
Dec.  23 

„  30 

1850 
Jan.  1 


.     6 

>  24 

,   27 

„  30 
Feb.  3 

„    16 

„   19 

»    24 

Mar.  15 

»    17 

it  )f 
„  30 

April  14 
„    25 

91      it 

,.  28 
May  23 


Whole 
Quai.tity. 


Barl"y. 


Tlirashed  from  field  II.,  (stack 
21,)        .        .  .        . 

6    j  Used  for  wages,  (supper  barley,) 


Tbraslied  from  field  H.,  (stack 
2U,) 


5    I   5 
29 


I 

3 

34 

4 

35 

7 

2 

3 

33 

4 

30 

" 

Sold  to  John  Newman, 


Thrashed  from  field  H.,  (stack 
19,) 


Used  for  wages. 
Light  bruised  for  pigs, 
Sold  to  James  Marro\vinan, 


Thrashed  from  field  II.,  (stack 
17,)  .        .        .        . 

^old  to  John  Factor, 

Thrashed  from  field  H.,  (stack 
18,) 


Light  bruised  for  pigs. 
Sold  to  John  Factor, 


Tlirashed  from  field  H.,  (top 
of  stack  16,) 

Do.  from  field  F.,  (top 
of  stack  16.) 

Do.  from  field  F.,  (stack 
15,1 


o.-^    AmountofProducc. 


Sold  to  Jonathan  Cornbuyer, 


Thrashed  from  field  F.,  (stack 
12,) 


Boiled  for  liorscs, 


Sold  to  Jonathan  Cornbuyer, 

Thrashed  from  field  F.,  (stacks 

13  and  14,) 
Used  for  wages,        , 


2    I  Sown  on  field  C,      . 

4      Sown  on  field  D.,      . 

4    I 

Boiled  for  horses, 

Sold  to  John  Factor, 

Used  for  wages,        .        . 

Totals, 


56 


Clean.    I   Light. 


Bu.'«ir».  ,Bu 


28 


28 


56 


56 


30 


60 


311     5 


Disposal. 


Frie*. 


20/ 


19/6 


18/6 


30 


19/ 


20/ 


50    0  0 


22  12  0 


27    0  0 


27  15  0 


28    00 


61    0  0 


58 


27 


253 

58 


311 


27  15  0 


£244  12  0 


VOL.  II. 


3c 
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CORN-ACCOUNT— CROl'  ISO. 


Whol* 
Qiukotitjr. 

Oats. 

lb. 

43 

42 
42 

43 

Amoaot  ofProduM. 

supoMa. 

r- 

Frin. 

Clwo. 

LKht. 

tjMd. 

Sow. 

1849. 
Oct  15 

To 
By 
To 
By 

To 

By 

To 
By 

To 
To 
By 

To 
By 
To 
By 

65 
10 

Bu. 

7 

7 

Tlirashed  from  field  T.,  (stack* 
31  and  32.)    .... 

Used  for  horses, 

Thrashed  from  field  T.,  (stacks 
30  and  33,)  .... 

Used  for  wages. 

Sold  to  Isaac  Marshall  Sc  Son, 

Thrashed  from  fields  T.  and  U., 
(stack  34)     .... 

Thrashed  from  field  U.,  (stack 
38), 

Sold  to  J.  Cloy, 

Used  for  horses, 

Thrashed  from  field  U.,  (stacks 
35,  36,  and  37,)    . 

Sold  to  Thomas  Dewar,  . 

Used  for  horses,  .    . 

Used  for  horses. 

Thrashed  from  field  S.,  (stacks 
23,  24,  and  29,1    . 

Tlirashed  from  field  R.,  (stack 
27,) 

Used  for  horses, 

Sown   upon  field*  N.  and  P., 
(Sandy,)       .... 

Sown   upon  fields  0  and   Q., 
(Potato,)      .... 

Used  for  horses. 

Used  for  liorses, 

Tlirashed  from  field  S.,  (steck 
28.) 

Used  for  horses, 

Thrashed  from  field  R.,  (stacks 
22,  25,  and  26,)    . 

Sold  to  Isaac  Marshall  4  Son, 
In  granaries  for  horses,    . 

Totals, 

Qr.. 
55 

80 

35 
39 

110 

100 
40 

35 
120 

614 
82 

697 

Bo. 
4 

4 

5 

1 

10 
9 

5 
5 

13 

20 
3 

6 

10 
83 

Bu. 
2 

4 
5 

10 
60 

20 

19 

20 

30 

30 

31 
9 

20 
20 

86 

Bu. 

7 
6 

4 

<lr.. 

60 
80 

80 
120 

Ba. 

Ifi/ 
16/ 
15/ 

16/ 

L.      8.      D. 

..  22 

55 

89 

2 

„    „ 

144 
60 

2 
6 

»>    II 

60 

48  00 

..  26 

23 
40 

Not.  1 

63 
45 

»     4 

„    30 

108 
80 

2S 
20 

^^ 

64  0  « 

Dec.  2 

8 
123 

»    >i 

131 
80 

0300 

.,   SO 

51 
19 

1850 
Jan.  30 

32 
20 

Feb.  7 

12 
120 

„    10 

132 
43 

Mar.  15 

175 

30 

•I    i> 

145 

30 

,,    24 

US 
31 

..   31 

84 
9 

April  30 

75 
20 

Ua7  23 

55 
41 

„   31 

96 
20 

Jane  6 

76 
120 

»     9 

196 
110 

96  00 

n    t» 

86 
86 

357 

1 

340 
357 

6»7i 

i' 

1 

£270  0  0 

6423. 


Kind  of  Crop, 


Wheat, 
Do. 

Barley, 
Do. 

Oats, 
Do. 
Do. 
Do. 

Acres  in  crop, 
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AMOUNT  OF  PRODUCE— CROP  1849. 


TJra. 


Numbers 
of  the 
Fitldi. 

aire  of  Fields. 

A. 

E. 

p. 

5 

25 

0 

0 

7 

25 

0 

0 

6 

25 

0 

0 

8 

25 

0 

0 

17 

25 

0 

0 

18 

25 

0 

0 

19 

25 

0 

0 

20 

25 

0 

0 

200 

0 

0 

Qrt.      Bu. 


42  3 

5  s 

C2  0 


45^S 
0 


Amount  of 
eAch  Field. 

Grou 
Amount. 

Qrj. 

Bu. 

Qrs. 

Bu. 

103 

2 

124 

3 

227 

5 

140 

3 

171 

2 

311 

6 

163 

0 

161 

0 

188 

1 

175 

0 

687 

1 

1226 

3 

6424. 


DISPOSAL — CROP    1849. 
Acres  in  crop,  200  at  a  general  average — 


Qrs.    Bu. 

Per  acre  of    6    0|J 

Used  in  seed,           of  wheat, 
of  barley, 
of  oats, 

Qr«.    Btt. 
15     0 

18    6 
61     0 

94 

Bu. 
6 

Qrt.    Bn 
1226     3 

Used  in  provender 

,  of  wheat, 
of  barley, 
of  oats. 

2    S 

12    7 

235    3 

250 

7 

Used  in  wages, 

of  barley, 
of  oats. 

27    0 
60    6 

Leaving  for  sale, 

87 

6 

433    3 

793    0 

Qrs. 

Of  this  there  are  210 
253 
330 


of  wheat,  at  the  average  price  of     £1  15  10J.5 
of  barley,  at  the  average  price  of  0  19    3^-1 

of  oats,  at  the  average  price  of     .  0  15    9 


£377    0 
243  19 

259  17 


Total, 


793    at  a  gross  average  price  of 


1    2    2^3 


£880  16  9 


6425. 


STACKYARD  —  CROP    1849. 


1.                      2. 
Wheat.           Wheat. 
Field  E.          Field  E. 

3. 

AVhe.nt. 
Field  E. 

4. 

Wheat. 
Field  E. 

5. 

Wheat. 
Field   K. 

6. 
AVheat. 
Field  G. 

7.                     8. 
Wl  eat.           Wheat. 
Field  G.         Field  G. 

9. 
Wheat. 
Field  G. 

10. 
Wheat. 
Field  G. 

11. 

Wheat. 
Field  G. 

12. 
Barlev. 
Field  F. 

13. 
Barlev. 
F.eld  P. 

14 
Barlev. 
Field  "F. 

15                    '"• 
Tj  ,iLv             Barlev. 
Field  -F.      Fif'd;K^H. 
!    i  of  each. 

17. 
B.^r^ey. 
Field  11. 

Barlev. 
Field  H. 

19. 
Barlev. 
Field  H. 

20. 
Bailey. 
Field  H. 

21. 
Barlpv. 
Field  11. 

22. 

Oats. 

Field  R. 

23. 

Cats. 

Field  S. 

24. 
Oats. 
Field  8. 

25. 

Oats. 

Field  R. 

26. 

Oats. 

Field  R. 

27. 

Oats. 

Field  R. 

28. 

Oats. 

Field  S. 

29. 

Oiits. 

Field  S. 

30. 

Oats. 

Field  T. 

.31. 

Oata. 

Field  T. 

32. 

Oats. 

Field  T. 

33. 

Oats. 

Field.  T. 

34.                    „, 
Oats 
iFieklsT&U.i     ^PflV 
|2  Loads  of  U.      ^'^•'i  ^• 

36. 

Oats. 

Field  U. 

37. 

OHtS. 

Field  U. 

3S. 

Oats. 

Field  U. 

T78 
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6426.  The  live  stock  accounts  give,  in  numbers  on  hand  at  different  periods, 
like  manner,  tbe  particulars  of  every  the  prices  obtained,  and  those  paid  for 
species  of  stock,  the  disposal  of  them,  the     them. 

g427.  STOCK- ACCOUNT — 1849, 


Whole 
>o. 

Cattlb. 

steers. 

Cows. 

Calra. 

Priee. 

1849. 
Oct.  2 

To 

By 

To 
By 

To 
By 
To 

1 
6 

10 
5 

15 

Bull 

Cows,      ..... 
Steers  rising  1  year  old. 
Heifers          do., 
Steers  rising  2  years  old. 

Two  year  old  steers  bought  at  Yarm,  at  L.7, 

Steers  sold  Adam  Butters,  at  L.18,      . 

Steers  bought  at  Darlington,  at  L.7,    . 

Steers  bought  at  Darlington,  at  L.8,    . 

Steers  sold  at  Newcastle,  at  L.18, 

Steers  sold  at  Newcastle,  at  L.14, 

Steers  sold  at  Newcastle,  at  L.12, 

Steers  sold  at  Edinburgh,  at  L.ll, 

Steers  bought  at  DarUngton,  at  L.6,  6s., 

Heifer  died,        .... 

Calves  weaned,  .... 

1 

10 
15 

6 
5 

15 
10 
31 

I..     E 

210 

105 
120 

126 

0    0 

0    0 
0    0 

0    0 

I..      8.     O. 

„      10 

37 
30 

26 
30 

11 
1 

1850. 
Feb.  20 

67 
15 

56 
15 

270    0    0 

»»    11 

52 
15 

67 
15 

41 
15 

BIarch20 

56 
15 

71 
14 

M       21 

82 
14 

252    0    0 

May  8 

63 
16 

57 
16 

224    0    0 

„     15 

52 
15 

41 
15 

ISO    0    0 

June  1 

37 
15 

26 
15 

165    0    0 

M          ,, 

22 
20 

11 
20 

Sept.  29 

42 
1 

31 

4  10    0 

»    » 

41 
15 

ID 

£561 

0    0 

£1095  10    0 

56 

56 

6428. 


STOCK- ACCOUNT— 1849. 


Whole 

No. 

Pigs. 

Breed- 
Pi6«. 

Feed- 
ing or 
store 
Pigs. 

R&te. 

Price. 

1849. 
Oct.  2 

To 

By 
To 
By 
To 

3 

1 
20 

Sows,       ..... 
Boar,       ..... 
Store  pigs,           .... 

"Weaued,  (2  Utters,) 

Weaned,            .... 

Sold  at  Edinburgh, 

Bought  at  Berwick, 

Sold  at  Edinburgh, 

Weaned,  (3  Utters.) 

3 

1 

20 
18 

30/ 
15/ 
30/ 

I.    8.    D. 
18  15    0 

L.       8.     D. 

Oct.  24 

24 
18 

4 

Nov.  7 

42 
8 

38 
8 

1850. 
Jan.1 

50 
20 

46 
20 

30    0    0 

f>    »i 

30 
25 

26 
25 

May  8 

55 

48 

51 

43 

72    0    0 

Jane  8 

7 
30 

3 
30 

37 

1 

33 

1 

36 

32 

4 

L.18  15    0 

L.10S    0    0 

36 

6429. 
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STOCK- ACCOU  NT— 1 849. 
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Whole 
No. 

Sheep. 

Ewes. 

Feed- 

ing 
Sheep. 

Hoggs. 

Bat«. 

Price. 

1849. 
Oct.  2 
••     >> 
t>     •> 
»>     >> 

To 
By 

" 

To 
By 
By 

200 

290 

320 

3 

Ewes,      ..... 

Hoggs, 

Wethers, 

Rams,     ..... 

2  hoggs  and  1  wether  dead, 

Hoggs  dead,       .... 
AVethers  sold  to  Timothy  Wood, 

3  hoggs  and  1  wetlier  dead, 
Wethers  sold  to  Jacob  Keyworth, 
Hoggs  died,        .... 

1  ewe  and  1  hogg  dead. 
Wethers  sold  at  Edinburgh,      . 

2  ewes  and  1  wether  dead, 
Wethers  sold  at  Edinburgh, 

Hoggs  dead,       .... 
2  ewes  and  1  hogg  dead. 
Clipped  hoggs  sold  at  home,     . 

Account  altered  by  addition  <tf  Lambs. 

Breeding  ewes  and  ginimers,     . 
Draft  ewes  and  ginimers, 
Wetlier  lambs  weaned. 
Ewe            do.        do.,   . 

Draught  ewes  sold  at  St  Xinian's  fair. 

Half-bred  wether  lambs,  bought  at  Melrose, 

Hoggs  dead,        .... 

200 

1 

320 
3 

290 
2 

34/ 
36/ 

32/ 

35/ 

30/ 

32/ 
14/ 

L.     8.    V. 
140    0    0 

L.     8.     D. 

Oct.  30 

813 
3 

323 

1 

1    6    • 

Mov.  30 

810 
2 

322 
40 

288 
2 

0  10    0 

Dec.  25 

808 
40 

286 
3 

68    0    0 

„  31 

768 
4 

282 

1 

1  10    0 

1850. 
Jan.  3 

764 
60 

281 
60 

283 
3 

108    0    0 

„  30 

704 
3 

221 
100 

1  10    0 

Feb.  28 

701 
2 

280 

1 

279 
2 

0  15    0 

Mar.  15 

699 
100 

199 
2 

160    0    0 

„  30 

699 
3 

121 

1 

2    0    0 

April  14 

596 
120 

137 
2 

120 
120 

210    0    0 

„   30 

476 

2 

474 
3 

101 

60 

10    0 

May  30 

277 

1 

I    0    « 

June  15 

471 
170 

195 

276 
170 

265    0    0 

301 

200 

106 
195 

200 
101 
170 
130 

July  8 

301 

170 
130 

Sept.  27 

GOl 
60 

3U0 
200 

96    0    0 

„   30 

541 
200 

41 

»    >> 

741 
3 

500 
3 

1  15    0 

738 

497 
41 

200 

£140    0    0 

£908    6    0 

738 

6430.    Remarks.  —  The    quantity   and  exact  Inventory  and  Valuation  of  stock 

value  of  live-stock  on  hand,  at  the  end  should  be  made  up  annually,  and  added 

of   one    year,   may   vary    so    materially  to  the  summary  of  his  balances  and  liabi- 

from  that  at  the  next,  that  the   balance  lilies,  and  it  will  contribute  to  the  exhibi- 

exhibited  by  the  stock-book  might  give  a  tion  of  a  true  state  of  his  affairs  at  the 

most  fallacious  view  of  this  department  of  close  of  the  year, 
the    farmer's   affairs ;  and    therefore    an 
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6431.  Of  the  Labour- account  concern 


ing  tlio  field-workers,  a  few  examples 
for  one  month  will  suflice  to  show  how  it  is 
kept.     The  letters  A,  B,  C,  represent  the 


naires  of  certain  of  the  field-workers,  the 
number  of  whom  on  this  farm  actually 
reaches  to  the  letter  P,  as  will  be  seen  in 
the  subsequent  detailed  account. 


Week 
ending 

1849. 

Oct.    6 
„    13 
..    20 
,.    27 

A. 

B. 

G 

M. 

1 

1 
1 

T. 

1 
1 
1 

w. 

1 
1 

1 

T. 

1 

1 

F. 

1 

1 

1 

S. 

1 
1 
1 
1 

■3 

5 
4 
6 
3 

M. 

1 
1 

1 

T. 

1 

1 
1 

W. 

1 
1 

1 

1   1 

1 

1   1 

!    1 

S. 

1 
1 

1 
1 

4 

e 

6 

4 
5 

4 

H. 

t 

1 

T. 

1 
1 
1 

W. 

1 
1 
1 
1 

T. 

1 

1 

F. 

1 
1 

1 

S. 

I 
1 

4 

4 
5 
4 
3 

6432.  On  an  extension  of  this  form  of  Tiie  gross  amounts  only  of  this   account 
account,  it  afl'unls  the  materials  for  a  sum-  have  been  entered  in  the  prece<iing  books. 
mary  of  the  amount  of   all    the    manual  With    this    account   the  system  of  book- 
labour  executed  on  the  farm  in  the  course  keeping  recommended  concludes, 
of  a  year,  including  the  harvest  expenses. 


LABOUR  ACCOUNT— MARTINMAS  1849. 


N<>.  of    B»te  per 
days,         day. 


L.    S.    D. 


Half-year's  wages  of  7  yearly 

pluiixhinen, 
Oronm's  lialf-year's  wage, 
Foreman's        do.,  . 
Q,  spadesman, 
R,         do.,  . 
Ulacksmitli's  account, 
Joiner's        do.. 
Foreman's  e.xjHjnses,  . 
Own  incidental  e.\i>ense3 


724 
I12i 

19 
105 
108^ 

111* 

Ulj 
63 
64i 
67i 

105 

138 

122i 

154 

8* 
10 


lOd. 
lOd. 
lOd. 
lOd. 
lOd. 
lOd. 
lOd. 

5d. 

5d 
l(td. 
lOd. 

5d. 

5d. 

lOd. 

lOd. 

Is.  3d. 


3  0    5 

4  13    9 

0  15  10 
4     7    ti 
4  10     2i 
4  12  11 
4  13     ^ 

1  6    3 
1     6  I'ti 


12i)i     28. 
129J    2s. 


2  16 

5* 

4     7 

6 

2  17 

6 

2  11 

0* 

6    8 

4 

0    7 

1 

0  12 

6 

L.49    7 

3i 

14    0 

0 

7    0 

0 

6    0 

0 

12  19 

0 

12  19 

0 

13  15 

0 

11    7 

6 

2    3 

9 

5    0 

0 

L.134  11 

<ii 

Ilarvett  Experuft. 

Wages,  .  L.48  17  4 

Bread,        .  .  11    5  6 

Beer,  .  .  11    6  0 


LABOUR  ACCOUNT— WHITSUNDAY  1850. 


No.  of :  Rale  per 
days.         day. 


Half-year's  w.ige  of  7  yearly 

ploii;;hmen. 
Foreman's  liiilf->ear's  wage, 
(irooui's        do., 
Q,  fimdesnian, 
R,        do.,   . 
Hlacksniith's  account, 
Joiner's        do.. 
Foreman's  e.\(«n»ei. 
Own  incidental  expenses, 


L.71     8  10 


{sot 

I4li 
170* 

{S 

fM 

.43 

\73 

)*<« 

\71i 

f43:» 

\43 

{i| 
!.?, 

152} 
IfiO 
64 
1 
11 
12 


8d.  \ 

lod.  ;i 

M.\\ 
lud.  1 1 

hd.  \\ 
lOd.  f 

lod. ;! 

8d.  \i 
lOd.  i 

8.1.  \ 
Kid.  ) 

8d.  \ 
lUd.  / 

8d.  \ 
lOri.  f 

8d.  \ 
lOd.  ( 

lod. ; 

lOd. 
lOd. 
lUd. 
lOd. 

8d. 

8d. 


117t   2.. 
157     2s. 


7  7J 

6  2i 
10 

7  Hi 
7  2i 
U  6 

5  5 
4  S 

6  bi 

12  11 

7  3i 

13  0 
13    4 

0  10 

7  4 

8  0 


L.44    8 

5 

14     0 

8 

6    0 

0 

7    0 

0 

11  15 

0 

15  14 

0 

12  10 

9 

8    9 

S 

5    9 

4 

5    0 

• 

L.130    7 

8 

6433.  Were  the  same  accounts  arranged 
in  the  form  of  Charge  and  Discharge,  they 
would  give  a  bird's-eye  view  of  the  amount 
of  all  the  transactions  of  the  year ;  and 
■uch  a  view  may  be  engrossed  on  a  single 


page  of  any  of  the  former  books.  Such  a 
form  not  only  classifies  all  the  tran.«action8 
of  the  year,  but  checks  the  accuracy  of  the 
total  sums  of  the  various  accounts,  and 
facilitates  a  correct  balancing  of  accounts. 


FARM  BOOK-KEEPING. 
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ACCOUNT  OP  CHARGE  AND  DISCHARGE  OP  THE   INTROMISSIONS   OP  A—  B— ,  FARMER 
AT  ,  FOR  CROP  AND  YEAR  ENDING   1st  OCTOBER  1850. 


6434. 


DISCHAROK. 


Branch  I.— Rent,  Taxes,  and  Insurance. 

ist.  Rent— 

By  paid  lialf-year's  rent,  due  at  Martinmas,     . 
By  do.  due  at  Whitsunday, 

2d.  Taxes— 

By  Schoolmaster's  stipend,  for  year  ending  tliis 
date,     ...... 

By  poor-rates  for  year,  to  Wliitsunday  1850, 
By  assessed  taxes,  .... 

By  income-tax,  .... 

3d.  Fire  Insurance — 

By  premium  paid  Phcenix,  for  one  year, 

Branch  II. — Jave  Stock  bought. 

1st.  Cattle— 

Cattle  bought,  per  stock  account, 

2d.  Sheep- 
Sheep  bought,  per  stock  account,  .  , 

3d.  Pigs- 
Pigs  bought,  per  stock  account,  .  . 

Branch  III. — Farm  Working. 

1st.  Seed  bought — 

By  clover  and  grass  seed  account, 

By  turnip-seed  accmint, 

^y  l^S  'V^-  of  beans,  at  223.,     . 

2d.  FurnishiTVjs  and  Repairs— 

By  John  Irons,  tor  castings  for  mill,     . 

By  ironmonger's  account,  for  past  year. 

By  sundry  accounts — 

Farrier,  .  .        L.5    0    0 

Roper,    .  .  .  2  10    0 

Mason,  .  .  4  10    4 

Slater,   .  .  .  4  17  10 

By  3  tons  of  cake   from  James  Cuthbert,  at 

L.Sperton, 
By  saddler's  account,  for  past  year, 
\iy  lime,  bouslit  at  Sunderland  Kilns 
By  15  tons  of  guano,  at  L.U  per  ton. 
By  3  loatls  of  palings,  atilOs.,     . 

3d.  Labour  and  Oatmeal — 

By  harvest  expenses. 

By  5 -s-acks  of  oatmeal,  at  26s. ,   . 

By  Labour  account  lor  half-year  to  date, 

By  do.  do.  do. 

By  William  Young,  for  use  of  his  stallion, 


Branch  IV. — Debts  due  me. 

By  shepherd,  due  me  for  fallen  mutton, 

Branch  V, — Balance. 

Cash  on  hand,     ..... 

Balance  at  credit  in  account,  with  the  British 

Linen  Company,         .... 

Sum  of  discharge. 


I  17    6 


25    0    0 

7  18    1 

11    0    8i 


6    0    0 
8    0    0 


16  18  2 

24    0  0 

8  0  0 

9  5  .1 
135    0  0 

1  10  0 


71  8  10 

«  10     0 

134  11     6i 

130  7    8 

1  2     6 


L.      S.      S. 


500    0    9 
500    0    0 


45  16    3i 
7  17    9 


561  0  0 
140  0  0 
18  15    0 


50  10  0 
12  0  0 
11    2    9 


208  13    5 


40    2    7 
1125    0    0 


1063  14    Oi 


719  16    0 


626    6    8i 


2  15    0 


1165    2    7 
3567  13    4 
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Branch     I. — Balance  on  hand  at  31st  Octobtr  1849 — 

Cash,  ..... 

Balance  in  account  with  British  Linen  Bank, 

BRANrH   II.— Debts  due  me  at  1st  October  1849,  per  last  account, 
Branch  111.— Com  sold — 

Wheut  sold,  per  corn  account,    . 

Barley  do.  do.  .  , 

Oats  do.  do. 

Branch  IV. — Live  stock  sold— 
Jst.  CatlU. 

Cattle  sold,  per  stock  account,     . 
2d.  Sheep. 

Slieep  sold,  per  stock  account,     . 
3d.   Vool. 

Wool  sold,  per  farm  account, 
*d.  P^s. 

Pigs  sold,  per  stock  account, 


Sum  of  charge. 


40  0 
300  0 

0 
0 

340  0 
75  0 

0 
0 

379  2 
244  12 

270  0 

4 
0 
0 

893  14 

4 

1095  10 

0 

908  5 

0 

153  4 

0 

102  0 

0 

2258  19 

0 

L.3567  13 

4 

6436.  The  only  remark  I  shall  make  on 
the  plan  of  farm  book-keeping,  just  parti- 
cularised, is,  that  were  a  state  of  Charge 
and  Discharge  made  out  every  year,  the 
Farm-account  might  be  dispensed  with. 
That  account  distinctly  points  out,  at  any 
given  periud,  the  receipts  from,  and  the 
expenditure  on,  the  farm  ;  but  as  such 
information  may  be  desiderated  only  at 
the  end  of  the  year,  the  gro.'^s  amounts  of 
the  different  kinds  of  produce  from  the 
farm — constituting  the  heads  of  the  vari- 
ous classes  of  expenditure  inserted  into 
the  Charge  and  Discharge — seem  all  that 
is  necessary  to  afford  the  information  re- 
quired. 

6437.  Every  farmer  ought  to  be  pro- 
vided witii  a  pocket  Memorandum-book, 
in  which  should  be  written  down  every 
transaction  as  it  occurs,  according  to  its 
date,  whether  connected  with  cash  or  not, 
and  from  which  the  particulars  should  be 


A.  Oct.  II  Ml 


B. 


C. 


The  explanation  requisite  is,  that  between 
the  long  strokes  are  comprehended  the 
days  of  a  week.  The  short  strokes  are  the 
full  days'  work  done  by  the  field  worker  ; 
the  dot  is  the  day  in  which  siie  is  not  at 
work;  and  when  a  quarter,  or  half,  or 
three-quarter  day  is  only  wrought  for,  tlie 


figure  of  a 


1  I 

4'   2' 


#  is  substituted   for  a 


ehort  stroke  or  dot,  as  the  case  may  be. 


posted  in  the  proper  book.  Without  such 
a  memoramlum,  confusion  may  not  only 
ensue  in  the  larger  transactions  of  the 
farm,  but  promises  verbally  given  may 
be  broken,  and  inconvenience  arise  to 
parties  from  forgetfulness  and  neglect. 
At  one  time,  it  was  customary  in  farmers 
to  trust  solely  to  the  memory  to  record 
their  transactions,  and  I  have  heard  extra- 
ordinary instances  of  accuracy  in  j)ersous 
who  transacted  business  of  the  most  multi- 
farious character  by  memorv  alone ;  never- 
theless, the  safer  plan  fur  the  farmer  is  to 
jot  down  every  particular  that  involves, 
in  the  least  degree,  the  interests  of  others 
besides  his  own. 

6438.  A  simple  form  of  keeping  the 
Field-workers'  Daily  Labour-account  is 
the  following ;  and  I  take  the  particu- 
lars from  the  Labour-account  exem- 
plified in  (6431)  for  the  month  of  Octo- 
ber : — 


=  18  days,  at  lOd.,  £0  15  0 
=  19  ...  at  lOd.,  0  15  10 
=  16     ...     at  lOd.,     0   13     4 


B}'  placing  the  name  of  the  month  in  the 
line  of  the  strokes  when  it  arrives,  the  four 
weeks  in  each  month  will  be  easily  dis- 
cerned, as  also  the  days  of  each  week. 
The  account  thus  kept  for  half-a-year,  the 
days  are  summed  up  and  calculated  at  the 
rate  of  wages  per  day,  and  the  gross 
amount  of  half-year's  earnings  are  brought 
out     as    distinctly    as    in    the    example 
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in  the  Labour  Account  above.  In  tliis 
manner  tlie  accounts  of  a  large  num- 
ber of  field-workers  may  be  kept  by  the 
steward  in  a  small  book. 


CONCLUDING  EXHORTATIONS  TO  THE 
YOUNG  FARMER. 

6439.  When  the  young  farmer  is  com- 
pletely settled  on  his  farm,  he  volun- 
tarily undertakes  certain  duties  and  obli- 
gations which  he  must  perform  and  fulfil. 
A  simple  relation  of  these  may  prove  use- 
ful to  him. 

6440.  It  is  a  paramount  duty  of  every 
farmer  of  an  arable  farm  to  have  his  field 
operations  in  an  advanced  state  at  all 
seasons.  He  should  remember  that,  if  by 
forgetfulness  or  delay  any  important  ope- 
ration is  postponed  for  even  a  week 
beyond  its  most  proper  season,  it  may  not 
only  be  overtaken  by  the  succeeding  bad 
weather,  but  he  thereby  invites  a  deficient 
crop.  When  his  field  operations  are  in  ad- 
Vance  of  the  season,  it  is  in  his  power  to 
wait  a  few  days  at  any  time  for  the  land  to 
be  in  the  best  possible  state ;  and  when 
every  operation  is  finished  with  the  land 
in  that  condition,  he  may  cherish  the  well- 
founded  hope  of  a  good  return. 

6441.  For  the  attainment  of  this  ad- 
vancement of  labour,  the  working  stock 
which  the  farmer  possesses  should  be  fully 
adequate  to  undertake  every  field  opera- 
tion in  its  most  proper  season  ;  for,  inde- 
pendently of  the  reasonableness  of  this 
requirement,  he  should  remember  that 
delays  may  be  imposed  upon  him  to  an 
indefinite  extent  by  bad  weather  ;  and  the 
time  thus  lost  can  never  be  made  up  should 
those  means  be  inadequate,  but  which  may 
easily  be  made  up  when  the  work  is  in 
advance,  simply  by  waiting  the  lost  time. 

6442.  That  his  means  of  labour  may  at 
at  all  times  be  most  efficiently  employed, 
and  then  they  will  also  be  most  economi- 
cally employed — the  farmer  should  have 
the  ingenuity  to  arrange  each  department 
of  his  labourers  so  as  not  only  to  receive 
from  them  the  largest  amount  of  labour, 
iu  a  given  time,  but  also  the  largest  amount 
when  the  different  classes  of  labourers  co- 
operate.    For  example,  when  the  ploughs 


are  working  separately,  and  when  the  field- 
workers  are  woiking  separately,  they 
should  do  their  respective  works  effi- 
ciently ;  but  when  ploughmen  and  field- 
workers  are  employed  in  the  same  work — 
when  manual  and  mechanical  labour  are 
combined — the  relative  strength  of  each 
should  be  proportioned  to  produce  the 
greatest  amount  of  combined  labour  in  a 
given  time. 

6443.  As  one  great  means  of  obtaining 
full  and  efficient  work,  the  farmer  should 
have  his  horses  in  the  best  order:  they 
should  be  well  selected,  equally  matched, 
sufficiently  fed,  properly  groomed,  and 
judiciously  wrought;  and  when  so  treated 
they  will  be  willing  and  able  to  do  their 
work,  they  will  do  a  large  amount  of 
work,  and  they  will  be  in  good  health  to 
perform  it  at  all  seasons. 

6444.  As  a  concurrent  means  to  the 
same  end,  the  farmer  should  select  active, 
willing, strong, honest, andskilful  labourers. 
With  such  ploughmen  he  will  have  his 
horses  well  driven,  and  the  land  well 
wrought;  and  with  such  field- workers  the 
lighter  and  more  minute  parts  of  work 
will  be  neatly  and  quickly  executed. 

6445.  As  a  still  further  means  to  the 
same  end,  the  farmer  should  select  the 
best-constructed  implements  of  each  class; 
for,  how  little  soever  the  eflects  of  good 
and  bad  implements  may  be  appreciable 
at  any  given  time,  he  may  depend  upon 
it  that,  with  implements  constructed  on 
the  most  correct  mechanical  principles, 
the  labourers  will  not  only  make  the  best 
work,  hut  the  horses  will  use  them  with 
the  greatest  ease  to  themselves. 

6446.  The  ploughmen,  horses,  imple- 
ments, and  fiehl-workers,  maybe  regarded 
as  the  working  stock  of  a  farm ;  and  unless 
they  are  all  maintained  in  the  most  efficient 
state,  the  farmer  cannot  expect  his  field  ope- 
rations to  be  executed  in  the  best  manner. 

6447.  Besides  the  land,  the  farmer 
should  bestow  much  of  his  solicitude  on 
the  welfare  of  his  live-stock.  In  winter, 
he  should  be  satisfied  that  those  confined 
in  the  steading  have  abundance  of  food, 
are  comfortably  lodged,  and  carefully 
tended,    and    those   abroad   in   the  fields 
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are  provided  with  saflicient  food.  It  is 
of  iiiucli  importance  to  the  wellbein^'  of 
stock,  whetiier  in  the  steading  or  tiie 
field,  tliat  the  turnips  be  always  in  the 
most  proper  state ;  and  that,  altliouijh 
frost  siioiild  ensue,  sufficiency  of  them  are 
stored  for  the  emergency.  In  summer,  too, 
the  pasturing  of  grass  fields  requires  liis 
attention,  as  mucli  for  the  sake  of  the  pas- 
ture itself,  that  it  be  neither  too  much  nor 
too  little  eaten  down  ;  as  for  the  stock, 
that  they  never  be  injured  by  an  insuffi- 
ciency of  food  and  water ;  and  the  same 
degree  of  attention  is  requisite  when  the 
stock  are  soiled  on  green  forage. 

6448.  As  long  as  tbe  grain  market  con- 
tinues active  in  winter,  the  farmer  should 
attend  to  the  thrashing  and  the  cleaning 
of  the  grain,  for  the  double  purpose  of 
supplving  his  stock  with  a  sufficiency  of 
straw,  whether  of  fodder  or  of  litter,  and  of 
disp(tsing  of  the  grain  while  the  market  is 
in  an  active  state.  It  is  not  safe  for  a  farmer 
to  speculate  on  his  own  grain  in  the  straw  ; 
for,  if  he  retain  it  in  the  stack,  the  live-stock 
suffer  from  the  want  of  fodder  and  litter, 
and  tiie  land  suffers  from  the  want  of 
manure;  and  if  he  thrash  it  faster  than 
tlie  stock  can  consume  its  straw,  this 
suffers  deterioration  in  quality  both  as 
fodder  and  litter,  and  also  as  niannre. 
It  should  be  the  farmer's  endeavour  to 
clean  his  grain  for  the  market  to  a  perfect 
state,  and  to  acquire  in  the  grain  market 
he  attenils  the  character  of  a  clean  dresser 
of  grain  ;  for  in  that  state  alone,  let  liim 
be  assured,  grain  weighs  heaviest  and  com- 
mands the  highest  price. 

6449.  The  farmer  should  endeavour  to 
dispose  of  his  fat  stock  at  home.  If  he 
has  earned  for  himself  the  character  of 
a  good  breeder  and  feeder,  and  of  l^ing 
always  desirous  of  ilispo.-intr  of  his  e.\tra 
stock  at  home,  purchasers  will  regard  it 
no  trouble  to  come  and  inspect  them,  and 
make  a  bargain.  The  drivinir  of  stock  to 
a  market-stance  has  a  certain  ile]>reciating 
effect  upon  their  appearance,  besides  tiie 
expense  and  trouble  of  doing  it,  and  the 
deprivin;:  them  of  food  for  a  number  of 
hours.  The  exhibition  of  stock  at  a  mar- 
ket implies  either  the  acceptance  of  the 
market  price,  whatever  that  may  be,  or 
the  driving'  them  home  ajjain — iu  which 
latter    case   the    character   of  the   stock 


suffers,  and  advantage  is  taken  of  thia  by 
future  purchasers. 

6450.  These  particulars  constitute  the 
ordinary  routine  experienced  on  an  arable 
farmofmixedhusbandry.  Thefarmer,  how- 
ever, ought  never  to  be  satistie<l  with  ordi- 
nary routine,  and  the  Scottish  farmer  sel- 
dom is.  He  should  cimstantly  be  making 
experiments  on  a  limited  scale,  both  in 
raising  the  plants  of  the  field  and  in  rearing 
and  fee<ling  live-stock  ;  and  although  no 
great  effect  may  have  been  derived 
from  any  one  experiment,  they  not  only 
serve  as  beacons,  to  warn  him  from  pro- 
ceeding in  his  ordiiiarypractice  inonedirec- 
tion,  but  as  incentives  to  prosecute  them 
still  further  in  another.  Let  the  farmer 
never  fail  to  try  every  experiment 
suggested,  the  object  and  importance 
of  which  have  been  sufficiently  explained 
to  him.  He  may  much  n)ore  safely 
follow  such  suggestions  than  adopt  the 
recommended  practices,  of  an  unreason- 
able nature,  of  non-practical  men.  For 
examj)ie,  when  the  farmer  is  told  that 
cattle  thrive  better  when  lodged  on  bare 
deal  boards  than  on  comfortable  straw, 
and  that  they  are  more  healthy  on 
such  boards,  with  their  urine  and  dung 
exposed  below  and  behind  tiiem,  even  al- 
though under  the  process  of  deoderisation, 
than  when  these  are  absorbed  and  hidden  in 
the  straw,  let  him  not  believe  it ;  because 
he  knows  that  when  he  is  himself  comfort- 
ably lodged,  he  is  better  in  every  respect 
than  in  a  contrary  situation.  He  may 
jirobably  be  recc»mmended  to  cut  all  his 
straw  into  chaff,  for  the  purpose  of  giving 
the  wh(de  of  it  in  fodder  to  his  live-stock, 
with  the  view  of  increasini:  the  size  of  his 
farmyard  dung-heap.  Let  him  not  give 
ear  to  such  persuasion  ;  because,  if  Liebig 
be  correct  in  his  views  of  the  mode  by 
which  the  animal  heat  of  the  body  is 
maintained,  no  less  than  60  per  cent  of 
the  carbon  of  the  straw  will  be  breathed 
away  in  carbonic  acid  gas  into  the  air. 
When  he  is  told  that  it  is  better,  in  every 
respect,  for  sheep  to  be  tied  l)y  the  neck 
in  a  house  than  at  freedom  in  the  open  air, 
let  him  give  no  credence  to  it,  because  he 
knows  that  confinement  and  restraint 
are  quite  contrary  to  the  nature  and 
habits  of  that  animal.  When  liquid 
manure  is  so  strongly  recommended 
to    him,  that,   in  order  to   obtain  it,  the 
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cattle  must  be  confined  in  byres  instead  of 
hauiniels,  let  him  doubt  tlie  ])rojirietv  of 
tlie  recommendation,  because  lie  knows 
that  it  has  been  ascertained  by  cliemistrv, 
that  the  nrine  is  the  more  valuable 
portion  of  the  evacuations  of  every  ani- 
mal, and  that,  when  it  is  separated  from 
the  dung,  the  latter  is  deteriorateil  in 
value  in  that  proportion,  and  that  the 
urine  itself,  unless  scientifically  managed, 
will  lose  a  large  proportion  of  its  ammonia 
— the  most  valuable  of  its  ingredients. 
When  cattle  are  recommended  to  be  con- 
fined within  the  limits  of  a  box  which  will 
deprive  them  of  any  exercise,  that  they 
may  fatten  the  quicker,  instead  of  being 
in  a  small  hammel.  where  they  may  have 
moderate  exercise  if  they  choose,  let  him 
receive  the  recommendation  with  caution, 
because  he  is  aware  that  the  laying  on  of 
fat  is  not  the  only  object  in  feeding  cattle 
— the  paramount  object  being  the  laying  on 
of  large  msisses  of  flesh ;  and  when  he  knows 
that  the  animals  he  breeds  are  come  of  a 
kind  liaving  a  strong  disposition  to  fatten, 
they  will  fii.d  no  diflicuity  in  acquiring 
a  sutficiency  of  fat,  provided  they  lay  on 
abundance  of  flesh.  It  is  well  known  that 
the  taste  of  the  consumer  for  fat  meat  has 
much  altered  within  the  last  twenty  years. 
Then,  colliers  could  not  obtain  too  fat  mut- 
ton ;  now,  they  won't  purchase  it :  then  it 
was  supjiosed  that  beef  could  not  be  made 
too  fat ;  now  oxen  fetch  the  highest  price, 
in  the  London  market,  which  afford  the 
largest  and  deepest  cuts  of  flesh  along  the 
back.  It  is  therefore  a  relroi,frade  move- 
ment to  desire,  now-a-tlavs,  to  |)Ut  on  addi- 
tional fat  by  depriving  animals  of  exercise. 
The  object  of  tlie  farmer  should  ratlier  be 
to  increase  the  disposition  to  fatten  in  his 
stock,  by  carefully  following  the  principles 
of  superior  breeiling,  than  to  contrive  re- 
strictive measures  to  put  fat  upon  ill-bred 
stock.  Of  the  three  modes  of  feeding  oxen 
— the  byre,  the  box,  and  tlie  small  hammel 
— experiment  his  already  proved  the  supe- 
riority of  the  hammel  over  the  byre,  and 
no  experiment  has  yet  proved  that  of  the 
box  over  the  small  hammel  ;  no  farmyard 
manure  has  yet  been  produced  superior 
to  that  obtained  from  small  hainiiiels. 
Warmth,  not  heat,  is  favourable  to  lay- 
ing on  both  flesh  and  fat;  aud  the  small 
hammel,  provided  with  abundance  of 
straw,  aS'ords  the  requisite  quantity  of 
warmth  and  shelter,  if  one  may  judge 


from  the  conduct  of  the  cattle  when  in 
them.  When  farmyard  manure  is  lecom- 
mended  to  be  wholly  applied  to  the  soil  in  a 
liquid  form,  let  the  farmer  doubt  the  pro- 
priety of  the  expedient,  because,  allhough 
he  is  aware  that  plants  take  their  food  in 
the  liquid  form,  he  also  knows  that  every 
cereal  and  green  crop  will  only  take  as 
much  fooil  as  it  requires  at  any  given 
time — and  he  does  nut  vet  know  at  what 
period  of  its  growth  it  is  disposed  to  take 
the  largest  proportion  of  food  ;  and  he 
knows  besides  that,  if  more  moisture  is 
presented  to  a  plant  than  it  wants,  the 
surplus  quantity  will  rather  injure  than 
promote  its  growth.  Moreover,  it  is  quite 
possible  that  the  surplus  moisture  may 
enter  into  such  combinations  with  the  con- 
stituents of  the  soil,  as  to  form  compounds 
injurious  to  the  particular  state  of  the 
plant,  when  the  dissolved  manure  hajipens 
to  be  applied.  The  recommendation  is  as 
yet  wholly  unsupported  by  experience. 
It  is  proiiable  that  the  manure  in  the 
liquid  state  would  always  form  a  good  top- 
dressing  to  grass  land,  but  its  safe  appli- 
cability to  ploughed  land  is  attended  with 
reasonable  doubt,  especially  in  a  moist 
climate. 

64.51.  When  the  farmer  is  told  by  the 
scientific  man  that  the  nutritive  prin- 
ciple of  the  plants  he  raises — the  nitrogen 
— is  chiefly  derived  from  the  ammonia 
which  was  first  produced  by  decomposi- 
tion of  animal  matter  in  the  soil,  then 
taken  up  in  the  air  by  its  lightness,  and 
sent  back  into  the  ground  by  means  of 
rain  and  snow,  let  him  doubt  the  etlicacy 
of  such  a  process  to  sustain  his  crops, 
even  although  it  should  have  Liebig's 
great  name  in  support  of  it  ;  because 
he  knows  that  the  very  careful  experi- 
ments of  Frezenius  only  detected  U.133 
of  a  part  of  ammonia,  out  of  ]U0,000 
parts  of  air ;  and  he  also  knows  by 
experience,  that  the  wheat  he  cultivates 
thrives  best  in  dry  weather,  provided 
the  heat  be  not  excessive,  and  that  in  all 
wet  seasons  it  is  not  so  good  in  nutritive 
properties  as  in  dry — neither  of  which  re- 
sults ought  to  accrue  if  the  nitro<:en  of 
plants  be  derived  from  the  air  alone,  as 
is  stated  to  be  the  case.  Chemistry  informs 
him,  besides,  that  wheat  requires  the  most 
ammonia  of  auy  crop  he  cultivates,  and 
that   the   farmyard   manure  supplies    as 
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much  of  it  as  wheat  requires ;  and,  there- 
fore, there  seems  no  necessity  at  least  for 
crops  to  receive  their  ammonia  in  the 
roundabout  way  described.  If  he  is  told 
that  the  carbon  of  his  crops  is  principally, 
if  not  wholly,  derived  from  the  atmo- 
sphere, and  that  all  lie  has  to  do  is  to 
eupplv,  by  mineral  manures  throutrh  the 
soil,  the  mineral  ingredients  required  by 
the  particular  plant  he  wishes  to  cultivate, 
as  Liebig  hastily  recommended,  let  him 
doubt  it,  because  careful  experiments 
have  rendered  it  probable  that  some  of 
the  carbon  of  farmyard  manure  is  taken  up 
as  food  by  plants  independently  of  that 
existing  in  the  atmosphere.  If  any  one 
specific  manure  is  recommended  to  him  as 
being  necessary  for  any  particular  plant, 
let  him  receive  it  with  doubt,  because 
researches  into  the  composition  of  plants 
have  shown  a  difference  in  the  consti- 
tuents of  the  same  plant  when  grown  in 
different  situations,  or  fed  with  different 
manures.  We  do  not  yet  know  how  far 
those  variations  maybe  carried,  but  the  fact 
that  they  are  considerable  is  established. 
At  all  events,  plants  are  not  dependent  on 
one  sort  of  food  for  their  growth  and 
development. 

6452.  On  the  other  hand,  when  a  prac- 
tical man  recommends  apian  of  pulveris- 
ing strong  clay  in  preparation  for  turnips, 
bv  rolling  the  ground  when  a  little  dried 
on  the  surface  after  being  ploughed,  and 
then  harrowing  it  after  the  rolling  instead 
of  before,  the  farmer  may  safely  follow 
the  practice,  because  it  not  only  stands  to 
reason,  but  the  difficult  object  of  pulve- 
rising strong  clay  in  dry  weather  is  said 
to  be  thereby  attained.  When  a  vet^inary 
surgeon  recommends  the  giving  only  a 
small  quantity  of  milk  at  a  tiuie,  and  fre- 
quently, to  a  new-dropped  calf,  until  it  is 
a  week  or  ten  days  old.  tiie  fanner  may 
believe  him,  because  he  knnws  that  calves 
are  not  seldom  afflicted  with  indi<j;estion 
when  voung  ;  and  he  may  deem  it  ex- 
tremely probable,  when  told  so,  that  the 
indigestion  is  superinduced  by  giving  the 
young  calf  large  quantities  of  milk  at  a 
time,  without  a  due  proportion  of  saliva, 
contrary  to  the  small  quantities  which 
it  takes  from  its  mother,  when  allowed 
to  suck  her,  an<l  the  large  quantity  of 
saliva  wliich  it  discharges  in  the  act  of 
sucking.     An  active  motion  of  the  jaws 


thus  seems  requisite  for  calves  when 
drinking  their  milk.  When  he  is  recom- 
mended to  single  Swedish  and  white 
turnip,  though  not  the  yellow,  at  13  or 
14  inches  apart — instead  of  9  or  10 
inches,  the  usual  distance — he  may  rea- 
sonably try  the  experiment,  because  he 
knows  that  turnips  are  plants  which 
require  both  room  and  air,  and  the 
smaller  number  of  plants  upon  the  acre 
may  each  attain  to  much  greater  size, 
from  the  quantity  of  manure  usually  given 
to  the  acre,  and  j)roduce  a  greater  weight 
than  the  larjrer  number  of  plants  of  snialler 
size.  If  sheep  are  recommended  to  be 
experimented  on  for  fattening  in  pre- 
ference to  cattle,  because  their  size  allows 
them  to  be  more  easily  weighed — their 
smallness  requiring  less  quantity  of  food, 
and  their  numbers  affording  facility  in 
subdividing  them  into  lots,  each  of  which 
i^.iay  contain  a  considerable  number, 
amonjr  which  the  idiocrasy  of  any  jiarti- 
cular  sheep  could  not  affect  the  results 
of  the  experiment  so  sensibly  as  one  ox 
in  a  small  lot — he  may  adopt  the  sug- 
gestion at  once,  because  he  discerns 
truth  to  be  contained  in  these  differences 
between  the  two  kinds  of  stock.  And 
lastly,  not  to  multiply  instances,  when  he 
is  told  that  cabbages,  or  any  other  plant 
containing  much  nitrogen,  is  good  food 
for  sheep,  the  wool  of  which  it  is  desirable 
to  increase,  the  statement  may  be  believed, 
because  he  knows  that  the  wool  contains 
13^  percent  of  nitrogen,  whereas  the  flesh 
only  contains  oj  per  cent.  In  short,  the 
judging  between  reasonable  and  unrea- 
sonable practices  is  easily  acquired,  when 
the  farmer  takes  time  to  consider  the 
nature  of  plants  and  of  animals,  and  the 
peculiar  idiocrasy  which  each  exhibits. 

6453.  In  his  bearing  to  his  own  people, 
the  farmer  should  always  show  them  kind- 
ness ;  and  if  he  ever  have  to  change  his  con- 
duct towards  them,  it  should  be  from  some 
fault  of  theirs,  not  his.  He  should  not 
6nd  fault  continually,  as  constant  rebuke 
produces  no  reformation,  but  rather  indif- 
ference. A  fault  should  generally  be 
checked  ;  but  those  arising  from  the  head, 
and  not  the  heart,  should  be  gently  dealt 
with.  Theft  and  falsehood  should  never 
be  pardoned,  and  the  delinquent  should  bo 
got  rid  of  at  the  end  of  the  term  of  service. 
Such  a  step  is  necessary,  for  checking  the 
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epread  of  moral  contamination.  When  a 
ploughman  is  seen  to  quarrel  seriously  with 
bis  horses,  the  safest  expedient  for  both 
man  ami  horses  is  to  cause  him  to  unloosen 
thent  from  the  yoke,  and  put  them  into  the 
stable  until  the  next  day,  wiien  his  temper 
will  have  calmed  down.  Even  severe  re- 
bukeat  the  time,  with  allowance  to  continue 
at  work,  will  never  convince  him  that 
he  was  wrong  and  the  horses  were  right, 
although  that  is  the  more  probable  state  of 
the  case.  The  wives  and  children  of 
married  men  are  frequently  troublesome 
about  a  farm.  Whenever  it  is  seen  that 
a  man  cannot  c(mtrol  his  own  house- 
hold, he  should  be  parted  with  at  the 
expiry  of  the  term.  Much  more  work  will 
be  obtained  from  field-workers  by  kind- 
ness than  by  severity. 

6454.  The  farmer  ought  to  be  punctual 
in  his  payments  to  his  servants  at  the 
specified  terms.  He  who  neglects  to  pay 
them  regularly  loses  control  over  them, 
and  actually  places  himself  in  their  power 
in  many  ways.  Workpeople  calculate  on 
laying  out  their  earnings  when  they  be- 
come due  ;  and  on  their  being  withheld  at 
the  period  of  expectation,  the  disappoint- 
ment is  far  greater  than  they  choose  to 
exhibit.  Women  feel  disappointment 
acutely. 

6455.  In  his  relation  to  his  neighbours 
the  farmer  should  be  most  punctual  to  his 
engagements.  If  he  has  promised  to  buy 
or  sell  any  commodity  with  a  person  on  a 
given  day,  he  should  faithfully  keep 
his  appointment.  If  he  has  promised  to 
settle  accounts  with  any  one  on  a  given 
time,  he  should  do  so  without  fail.  A 
very  few  breaches  of  promises  will 
attach  an  unenviable  reputation  to  his 
name  in  the  part  of  the  country  in  wl.ich 
he  resides,  and  a  few  more  such  may  en- 
tirely ruin  his  credit. 

6456.  Above  all,  the  farmer  ought  to 
be  punctual  in  the  payment  of  his  rent 
to  his  landlord,  because  it  is  by  agree- 
ment with  him  that  he  is  in  the  position 
of  a  tenant  at  all.  In  treating  for  terms 
of  payment  on  negotiating  for  the  lease, 
they  should  be  fixed  at  Candlemas, 
in  the  beginning  of  February,  and  at 
Lammas,  in  the  beginning  of  August. 
For  the  settlement  of  the  Candlemas  rent 


he  should  dispose  of  as  much  of  the  grain 
as  will  make  up  the  sum  with  tlie  balance 
in  his  Bank  book  ;  and  at  Lammas  tiie  sum 
is  easily  made  up  by  the  sale  of  cattle, 
sheep,  and  wool,  besides  grain.  It  is  safe 
practice  for  a  tenant,  whenever  one  rent  is 
paid,  to  provide  inmiediately  for  the  suc- 
ceeding one;  and  he  should  always  re- 
member that  the  payments  to  the  servants, 
and  of  accounts,  are  made  at  the  inter- 
mediate terms  between  those  of  the  rent. 

6457.  The  farmer  should  provide  re- 
creation and  instruction  at  home.  Recrea- 
tion he  may  find  in  his  own  family,  and 
occasionally  in  visits  with  and  from 
friends  at  a  distance,  and  neighbours  at 
hand  ;  and  for  instruction  he  must  have 
recourse  to  books  and  papers,  and  partly 
to  the  converse  of  friends  and  strangers. 
If  he  provide  not  these  attractions  at  home, 
he  will  go  where  they  are  to  be  found, 
and  neglect  the  concerns  of  his  farm.  It  is  a 
common  remark  by  townspeoj)le  that  far- 
mers, as  a  class,  are  averse  to  reading. 
If  thevknew  the  habits  of  farmers  as  well 
as  I  do,  the  observation,  even  if  strictly 
true,  would  be  no  obloquy.  Little  do 
townspeople  know  the  weight  of  fatigue 
which  early  rising  and  constant  exercise 
in  the  fields  on  foot — which  the  farmer  is 
obliged  to  take  in  summer,  who  has  improv- 
ing operations  to  superintend — impose, 
and  of  the  lassitude  which  overtakes  the 
frame  when  resting  in  the  evening  after 
the  fatigues  of  the  day.  It  is  then  physi- 
cally impossible  for  any  man  to  betake  to 
reading  a  subject  that  requires  thought 
and  reflection,  or  any  subject  at  all.  The 
desultory  newspaper  affords  the  most  fit- 
ting literature  to  his  mind  until  the  hour 
of  bed,  which  must  be  early.  No  one  has 
a  higher  relish  for  reading  than  myself, 
and  yet  I  have  seen  a  wliole  sunmier  slip 
away  without  having  read  anything  but 
the  newspapers.  In  winter  it  is  different, 
and  in  that  season  it  is  not  true  that  the 
farmer  does  not  read — for  many  read  much, 
and  as  a  farmer  advances  in  years  and 
takes  less  exercise,  his  leisure  is  greatly 
devoted  to  reading.  We  have  only  to 
peruse  the  discussions  in  the  Farmers' Clubs 
in  England  and  at  the  monthly  meetings 
of  the  Highland  and  Agricultural  Society 
in  Edinburgh,  to  be  satisfied  that  the  pre- 
sent race  of  farmers  read  and  have  read 
to  good   purpose.     Townspeople   believe 
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that  the  artisans  of  towns  are  more  intel- 
ligent than  the  labourers  of  the  coiintrj. 
I  have  had  many  opportunities  of  con- 
versing on  miscellaneous  subjects  with  both 
classes  of  workf>eople,  and  never  could 
observe  the  superior  intelligence  of  the 
town  artisan.  I  am  sure  the  grocers' 
ghopman  does  not  know  the  countries  from 
whence  the  various  articles  he  deals  in 
come,  nor  the  processes  by  which  the 
articles  are  prepared  for  the  market,  ex- 
cept, it  may  be,  the  art  of  adulteration. 
The  journeyman  cabinetmaker  knows  as 
little  of  the  countries  whicii  supply  the 
different  kinds  of  ornamental  wood.  It  is 
the  same  with  other  trades.  The  country 
labourer  is  at  least  observant  of  every 
thing  around  him  :  he  knows  the  weather, 
different  kinds  of  soil,  different  kinds  of 
rock,  different  kinds  of  trees,  the  habits  of 
plants  and  animals  ;  and  can  discrinunate 
individual  character  verv  shrewdly.  Tije 
intelligence  of  the  manufacturer,  too,  is 
often  placed  in  favourable  ccmtrast  with 
that  of  the  farmer  ;  and  the  usual  example 
of  superiority  is  adduced  in  tlie  manufac- 
turer availing  himself  imtnediately  of 
every  improved  piece  of  machinery,  while 
the  farmer  is  represented  as  neglecting 
similar  opportunities  for  improvement  in 
his  business.  The  cases  are  not  at  all 
analogous.  The  manufacturer  knows, 
with  certainty,  that  the  machinery  which 
will  suit  a  similar  manufacture  to  iiis  own 
at  one  place,  will  suit  his  purpose  also  ; 
but  the  farmer  has  no  certainty  of  an  im- 
plement suiting  a  district  of  the  country 
altogether  dissimilar  to  his  own  in 
climate,  soil,  situation,  and  locality,  an- 
swerinir  his  own.  He  jirudently  waits 
the  approval  of  others  before  he  adopts 
it  in  his  own  business,  which  is  always 
materially  affected  in  its  results  by  the 
slightest  change  of  the  elements.  I 
■would  put  the  cases  of  the  manufacturers 
and  farmers  of  this  kingdom  in  this  way: 
The  British  manufacturer  is  situated  in 
the  most  favourable  circumstances  fur  the 
prosecution  of  his  business,  with  coal, 
machinery,  conveyances,  and  sea-ports, — 
the  British  farmer  is  not.  in  regard  to  soil 
and  climate.  The  foreign  manufacturer 
is  not  placed,  in  those  respects,  in  the  most 
favourable  circunistances  for  the  prosecu- 
tion of  his  business — the  foreiijn  farmer  is. 


And  yet  the  foreign  manufactnrer  i» 
equal  to  the  production  of  marketable 
goods  to  the  British  manufacturer ;  while 
it  is  acknowledged,  on  all  hands,  that  the 
British  farmer  is  superior  in  every  respect 
to  the  foreign  farmer,  in  what  relates  to 
the  cultivation  of  the  soil  and  the  rearing 
of  live-stock.  In  comparison,  therefore, 
with  foreign  conifieers,  the  British  fanner 
stands  in  a  much  higher  position  than  the 
British  manufacturer. 

6458.  In  catering  for  his  mental  food, 
the  young  farmer  should  not  neglect  to 
take  the  periodicals  connected  with  the 
great  Agricultural  Societies  of  the  king- 
dom. The  best  works  on  agricultural 
chemistry  and  physiology,  both  animal 
and  vegetable,  should  not  be  neglected. 
His  own  local  newspaper  he  of  course 
always  patronises;  and  I  think  that  he 
should  procure,  besides,  a  London  agricul- 
tural newspaper,  on  account  of  the  fulness 
of  the  reports  of  the  numerous  markets  of 
the  kingd(m),  as  well  as  foreign  ones, 
which  they  always  contain. 

6459.  In  conclusion,  I  would  exhort  the 
young  fanner  to  maintain  that  indepen- 
dence of  mind  and  judgment,  which  is  not 
only  honourable  and  becoming,  but  a  posi- 
tive duty  to  the  very  important  class  of 
whicli  he  is  a  member.  Let  him  never 
forget  that  he  belongs  to  a  profession  which 
has  been  recognised,  by  tliose  best  entitled 
to  form  an  opinion  on  the  subject,  as  con- 
tributing in  no  small  deirree  to  the  main- 
tenance of  the  constitution  and  liberties  of 
these  islands;  and  that  he  is  bound  byevery 
means  in  his  power,  whenever  the  occasion 
may  present  itself,  to  discharge  the  func- 
tions of  a  loyal  British  suiiject.  In  part- 
ing with  the  young  farmer,  I  do  not  know 
that  I  can  better  conclude  than  by  exhorting 
him  to  uiaintain  in  his  own  person,  and  in 
his  own  sphere,  the  hiirh,  manly,  and  inde- 
pendent character  which  for  centuries  has 
been  acknowledged  as  the  attribute  of  the 
British  agricidturist.  And  with  an  anxious 
and  heartfelt  hope  that  my  labours  may 
prove  profitable  and  instructive  to  some 
of  my  younger  brethren,  and  be  consid- 
ered by  the  more  experienced  as  tend- 
ing to  illustrate  the  science  of  agricul- 
tural economy,  I  conclude  my  task. 


N.  C,  St&te  College 
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tlien  as  a  forage  crop,  ii.  4884 — grown  first  as  foi-age, 
then  as  green,  ii.  4x85 — winter,  grown  in  genial  cli- 
mates, ii  488(i — effects  of  special  manures  on,  ii.  4!(25 
— mineral  inKre<lient8  taken  by  it  from  the  soil,  ii.  50ij7 — 
the  cost  of  replacing;  these,  ii.  5070 — heat  required  to 
ripen  it,  ii  i)240 — cxlremes  of  temperature  that  will  ripen 
it,  ii.  624.5— straw,  ash  of,  i.  1970 

Barley  meal,  i.  1290 — its  composition,  i.  1919 — commended 
by  the  ancientii,  i.  1921 

Barley  sprouts,  used  in  feeding  cattle,  i.  1282 — ash  of,  1, 
12S3 — their  conipisition,  i.  1284 

Barn  sheet,  the,  i.  1740 

Barometer,  kind.i  of  the,  i.  85— tables  of,  i.  86 — how  to  use 
it,  i.  87— its  cost,  i.  88— its  general  indications,  i.  224— 
affected  by  the  wind,  i.  22.)— and  the  latitude,  i.  22fi— 
its  mean  in  England  in  winter,  i.  654 — in  spring,  i.  2175— 
— ill  summer,  ii.  3035,  30K3— in  nutunin,  ii.  4.'5.')0— its 
mean  height  each  month  for  30  years,  ii.  4324— pheno- 
mena accompanying  its  oscillations,  ii.  4325— its  indica- 
tions during  atitumn,  ii.  432tj 

Barren  ewe,  what,  i.  929 — giinmer,  i.  925— mare,  i.  1432 

Barrow  for  sacks,  the,  i.  1818 

Bars,  nee  Swins-trees 

Basalt,  specitij  gr.wity  of,  i.  119 

Basket,  seed,  i.  2317— for  potfito  sets,  i.  2746 

Bath  for  sheep,  soft  soap,  ii.  4749 — sulphur,  ii.  4750— tobacco 
liquor,  ii.  4751 

Batts  in  horses,  i.  1490 

Beaches,  weeds  which  they  supply,  i.  399— lake,  i.  400— 
river,  i.  401 

Beans,  mineral  ingredients  in,  i.  462 — their  botanical  posi- 
tion, i.  1950 — their  grain,  ib. — crops  of,  i.  1952 — used  by 
horses,  i.  l!)5:i— their  composition,  i.  1299,  1954— fecula 
of,  i.  1.956- ancient  notions  regarding,  i.  1957,  2451 — ash 
of  their  straw,  i.  1982— nutiitive  matter  in  an  acre  of,  i. 
1298— their  ash,  i.  1300— barrow  for  sowing  them,  i.  2434 
apparatus  for  sowing,  i.  243S — sowing  of  them,  i.  2409— 
suitable  soils  for,  i.  2410— their  place  In  the  rot.ation,  i. 
2411— the  culture  is  suited  to  their  natnre,  i.  2412— sown 
in  drills,  i.  2413 — and  broadcast,!.  2414— culture  of  the 
ground  for  theoi,  i.  241.5— sown  with  or  without  manure, 
i.  2426— bi oadcivst  without  manure,  i.  2427 — and  with,  i. 
2430— in  rows  in  the  fiat  without  manure,  i.  2428— and 
with,  i.  2431— in  drills  without  nianuie,  i,  2429— and 
with,  i.  24.(2— applying  the  dung  in  the  drills,  i  243:5— 
sowing  with  the  liean-barrow,  i.  2434- apphing  the  dung 
in  rows  in  the  flat.  i.  2437— and  in  broadcast,  i.  2440— 
variety  sown,  i.  2441— and  quantity,  i.  2442— use  of  the 
drill-haiTow,  i.  2443 — cases  in  whicii  alone  to  be  .sown  in 
the  flat,  i.  2449— where  not  to  be  sown,  i.  2447— their 
cultine  in  sunnner,  ii.  3.979— nmch  affected  by  insects,  ii. 
3982— increa:,e  of  crop  by  cutting  off  the  lops,  ii.  .3986- 
their  culture  for  winter,  ii.  4418— turnips  sown  between 
thedrills,  ii.  4423— reaping  of  them,  ii.  4577 — winning,  ii. 
46.55— effects  of  spec  al  manures,  on,  ii.  4936 — mineral 
ingredients  they  take  from  the  soil,  ii.  5059 — cost  of  re- 
placing these,  ii.  5702 

Bean-meal,  feeding  of  cattle  with,  i.  1297— its  composition, 
i.  1299 

Bearing  reins,  i.  IrtSl 

Beech,  si  eciHc  gravity  of,  i.  119— percentage  of  mineral  in- 
gredients in,  i.  4(i5 

Beef,  proportion  of  tallow  to,  ii.  6147— and  of  offals,  il. 
6148 — staple  of  animal  food,  ii.  6149 — loss  by  cooking,  ii. 
61.50— salted,  ii.  6151— imported,  ii.  6153— tierce  of,  ii. 
6154 

3i«f  bones,  specific  gravity  of,  i.  119 

Beer,  antiquity  of,  i.  1923 

Beet,  mineral  'ingredients  in,  i.  463— ash  of,  i.  3399.  Sie 
also  Mangold-wurzel 

Beetle,  the  pea,  il.  3990 

Beistyn,  what,  i.  2248 

Berberry,  the,  does  not  affect  wheat,  ii.  4115 

Berkeley,  Rev.  .Mr,  on  the  potato  di.^ease,  ii.  4162 

Bigg's  sheep-dipping  composition,  il.  47U7 

Binding  sheaves,  method  of,  Ii.  4479 

Birch,  specific  gravity  of,  i.  119— ash  of,  i.  465 

Birds,  injury  to  grain  crops  from,  ii.  4694 — scarecrows  for 
frightening,  ii.  4709 -poison  used  against,  ii.  4710— gun- 
powder most  efficacious,  ii.  4712 

Bistournage,  see  Torsion 

Biting  rtv,  the,  il.  3Sf!4 

Black  ears  In  oats,  ii.  41.36— in  wheat,  ii.  4118 

Black  earth  of  China,  its  use,  ii.  4984 

Black  bonnet  injurious  to  crops,  ii.  4697 

Bhickfaced  sheep,  points  of,  ii.  6231 

Blackthorn  moth,  the,  injures  hedges,  ii.  5689 

Blinding  in  sheep,  ii.  3744 


Blood-bum  in  meat,  how  produced,  Ii.  3646 

Blowflies,  checkered,  ii.  3765 — green,  ii.  3756 — blnebottl* 
and  larder,  ib. 

Bl'ws,  injuries  to  slock  from.  ii.  365S 

Blurton's  milking  tube.  i.  2263 

Boar  or  brawn,  what,  i.  1587 

liMar-pig.  what,  i.  1587 

Holler  and  hunuce,  the,  i.  1467 

Boiling,  how  produced,  i.  185 

Bokhara  clover,  >re  C^lover 

Bonedust,  pieparation  of  the  land  for,  ii.  3227 — its  action 
on  the  soil,  ii.  3229— its  surprising  effnct,  ii.  3231  — best 
to  use  it  with  farmy.ird  dung,  ii.  323.3— and  sulphuric 
acid,  ii.  3235 — mode  of  fermenting  it,  ii.  3236 — its  cost.il. 
3237— its  diirabiliiy,  ii.  .33-'4— its  specific  gravity,  ii.  3.326 
— its  con)positir>n,  ii.  3328 — heated  with  steam,  ii.  3331  — 
the  parts  useful  fur  manure,  ii.  3332 — compared  with  farm- 
yard  manure,  ii.  3.33.3 — 9;>rt  most  efficacious,  ii.  3:i3.5 — 
where  obtained,  ii.  .M33()— way  of  keeping  it,  li.  .3.339— 
effect  of  heating  it,  ii.  3340 — importation  of  it,  ii.  .'1342 

Bones,  composition  of,  i.  1512 — sulphated,  see  Special 
Manures 

Book-keeping  of  the  farm,  allegations  regarding,  agaimt 
farmfer,  ii.  6404— why  farmers  cannot  follow  a  regular 
system  of,  ii.  6405 — necessary  difference  in  farming  an  1 
mercantile,  ii.  6406 — theory  of  farm,  ii.  6407 — explans- 
tion  of  cash  and  farm  .account-books  in,  ii.  6413 — explan- 
ation of  Inventory  and  valuation  of  stock  in,  ii.  6414- - 
explanation  of  ihe  estimate  of  rent,  ii  64i5 — explanation 
of  Dr.  and  Cr.  sides  of,  ii.  6414 — modification  of  the  syu- 
tem  of,  ii.    64.36 

Boring-irons,  il.  5876 

Boss,  pyramidal,  ii.  4650 — prismatic,  ii.  4651 — formed  by  A 
bundle  of  straw,  ii.  4652 

Boswell,  Mr,  his  experiments  on  the  feeding  of  cattle,  I. 
10.39,  1.365 

Bot,  great  spotted  horse,  ii.  36S0— red-tailed  horse,  ii.  3861 
— others,  ii.  3->62 

Bots  on  sheep,  ii.  3752 

Botanical  physiology,  what,  i.  322 

Botany,  a  branch  of  natural  history,  i.  215 — how  divided,  !. 
320— systematic,  i.  321 

Bothy  system,  mode  of  abolishing  the,  ii.  6.302 

Boussingault,  remarks  of,  on  the  feeding  of  cattle,  ii.  3664 

Bowels,  intlanmiation  of  the,  in  horses,  i.  1491 

Bo.\-beds,  evils  of,  in  cottages,  ii.  5541 

Box-feeding  sheep,  i.  964- cattle,  i.  1369 

Box  hand-churn,  the,  ii.  4216 

Boxes  for  feeding  c-ittle,  size  and  cost  of,  i.  1369 — compared 
with  hanmiels,  i.  1370 

Brake-harrow,  the,  i.  2416 

Bramah's  hydraulic  press,  force  of,  i.  107 

Bran,  composition  of,  i.  1880 — feeding  of  cattle  on,  i.  1327 
—and  poultry,  i.  1632 

Branding-iron,  the,  ii.  4022 

Bratted  sheep,  a,  i   10.38 

Bratting  sheep,  what,  i.  1035 — how  done,  i.  1036— its  cost, 
i.  10.37 — preferable  to  salving,  i.  1040 

Brats,  time  for  taking  them  off  sheep,  ii.  3726 

Braxy  in  sheep,  i.  1077 

Bread,  fondness  of  horses  for,  i.  1443 — from  oatmeal,  I. 
1938— from  rye-meal.  i.  1949.     S,-e  also  Wheat 

Breaking-in.  necessary  for  young  draught  horse-,  ii.  6087 — 
a  horse-break  r  should  be  einploxed,  ii.  6088 — mode  of, 
ii.  6089 — and  of  first  working  a  young  horse,  ii.  6090 — 
effects  of  the  harness  on  the  skin,  ii.  6093 — first  shoeing, 
ib. — docking,  ii.  6095 

Breeding,  principles  of,  ii.  6249 — functions  of  the  locomo- 
tive organs,  ii.  ()251— of  the  vital,  il.  6252 — and  of  the 
mentid,  ii.  6253 — selection  of  parents,  male,  ii.  6260 — 
selection  of  parent,  mares,  ii.  6261 — cows,  ii.  6262— ewes, 
ii.  6263 — points  derived  from  the  male  and  from  the 
female,  ii  6265 — each  parei.t  should  be  perfect,  ii.  62:i() — 
characteristics  of  the  best  cattle,  ii.  62  9 — in-and-in,  ii. 
627.3— immediate  effects  of  this,  ii.  6274— ordinary  idea 
of  it  not  correct,  ii.  6275 — male  first  fails  in  it,  il.  627(5 — 
crossing,  its  object,  li.  6277 — ordinary  crosses,  ii.  6278 — 
crosses  cannot  he  maintained,  ii.  6279— law  of  crossing,  ii. 
6280 — difticiilty  of  maintaining  a  i  ross  permanently,  ii. 
6281 — summary  of  the  laws  of,  ii.  6282 

Brewers'  draff,  ash  of,  i.  1279 

Bridle,  the,  i.  680— (.rice  of,  i.  1542 

Bridling  in  sheep,  i.  10(i9 

Broadcast  sowing,  effects  of  the  surface  on,  ii.  3522 — on 
waste  of  seed  by,  ii.  3531,  3535 — produce  of  grain  and 
straw  by,  ii.  4.537 

Brodie,  Mr,  experiments  on  the  feeding  of  cattle  by, 
i.  1.325 

Broken  wind  in  horses,  i.  1499 

Brood  mare,  what,  i.  1432 — sow,  i.  1587 
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Brooms  for  bams,  i.  1794 

Brown-tiiiled  niotli,  the,  injures  hedges,  ii.  56S9 

Bruce,  Mr,  liis  experimeuts  on  feeding  sheep,  i.  976,  981 ; 
ii.  312-2 

Brush  for  horses,  i.  1419 — price  of  it,  i.  1424 

Buccleuch,  Duke  of,  his  shortliorn  cow,  ii.  6212 — liis 
Leicester  tup,  ii.  t)219 — liis  Leicesier  ewe  and  lamb,  ii. 
6220 — his  bruod  sow,  ii.  (i'221 — his  boar,  ii.  6237 

Buckwheat,  not  suited  to  Britain,  ii.  3464— its  culture,  ib. 
—  its  use,  ii.  3463  —  ils  botanical  position,  ii.  34ii5^ 
and  characttr,  ii.  3466 — couiiid.sition  of  its  green  stem, 
ii.  3467 — and  of  the  seed,  ii.  3468 — a.sh  of  the  seed,  i.  462  ; 
ii.  3469 — nutritive  matter  in  an  acre,  ii.  3470 — ils  geo- 
graphical (listriliutiun,  ii.  3471 — quantity  imported,  ii. 
3472,  4668 — reapiiii;  and  winning  uf  it,  ii.  4660 — its  pro- 
ductiveness, ii.  4664 — its  straw  good  for  fodder,  ii.  4665 
— used  for  poultry,  ii.  4666 

Buisting-iron,  the, "ii.  4018 

Bull,  calf,  what,  i.  1152— rearing  of,  i.  2290— treatment  of, 
in  suiiiiner,  ii.  3818 — ringing  of  liis  nose,  ii.  381.4 — goes 
with  the  cows  in  summer,  ii.  3825 — becomes  vicious  when 
confined,  ii.  3826" — fond  of  calves,  ii.  ;  827 — should  be 
kept  separate,  ii.  3828 — number  of  cows  served  by,  ii. 
3S29 — prize,  ii.  3830— farms  on  which  nut  kept,  ii.  3831 — 
and  on  which  kept,  ii.  3834,  3836— trial  concerning  one, 
ii.  3837 

Bulls,  hammels  occupied  by,  i.  1149 — ring  for  them  when 
open,  i.  3M20— when  closed,  i.  3821 — putting  it  in,  i.  3822 
— swivel  for  leading- rein  for,  i.  3824 — when  called  agtd, 
i.  1154 

Bulled,  what,  i  1154 

Bullock-luilder,  the,  ii.  3823 

Burnett's  reckoning  cycle,  i.  22.j8 — ewe-house,  i.  2597 

Burning,  sfe  Paring 

Bushel,  the,  i.  Ib06 — it  the  statutory  measure  of  grain,  ii. 
6393 

Bush-harrow,  the,  ii.  3732 

Buiclieis,  their  mode  of  purcliasing  sheep,  ii.  3588 

Butter,  making  of,  ii.  4217— tub,  ii.  421t^-flat  kit,  ii.  4219 
— moulds,  i.  1511  ;  ii.  4220 — sparle,  ii.  4221 — texture  of, 
ii.  4222 — from  cream,  ii.  4223— fiom  the  entire  milk,  ii. 
4224 — salt  for,  its  quantity,  ii  4226 — and  quality,  ii. 
4227— proc€ss  of  salting,  ii.  4228 — kit,  ii.  4229 — l»ow 
kitted,  ii.  42.i0 — its  composition,  ii.  4274 — yield  of,  ii. 
4375^-composition  of  its  fat,  ii.  4277 — its  production  not 
yet  understood,  ii.  4276 — new  churned  unwashed,  ii.  4313 

Buttennilk,  how  disposed  of,  ii.  4225 — its  pruperties,  ii. 
4278 

Byre,  the  cow,  i.  1120 — plan  of,  fur  large  dairy  farm.  i. 
1231 — stone  troughs  for  it,  i.  1239 — hydraulic  apparatus 
for,  i.  l-'40 — hiiw  occupied  in  winter,  i.  105 — mangers 
for,  i.  1122 — door  for  supplying  green  food  to,  i.  112:* — 
stalls  fur,  i.  1121— floor  of,  i."  1125— seal  for,  i.  1132— 
window  for,  i.  1133 — cooler  for,  i.  1224 — those  fur  oxen, 
i.  1138 

Cabbage,  composition  of,  i.  855 — mineral  ingredients  in,  i. 
463 — good  for  milk  cows,  i.  893 — a.sh  in  the  fitsli  leaves, 
i.  894 — its  crop,  i.  893— as  a  substitute  for  the  potato,  i. 
895— relished  by  lambs,  i.  973 — affects  a  strt<ng  soil,  ii. 
3368 — its  culture,  ii.  336,9 — transplanted  dr  .^iown,  ii.  3:i70 
— weight  of  crop,  ii.  3372 — top-diessing  for,  ii.  3374 — 
attacked  by  insects,  ii.  3375— its  botanical  piLsitiun,  ii. 
3376 — ash  of  the  leaves,  ii.  3377 — niineial  ingredients 
they  take  from  the  soil,  ii.  5063 — cnst  of  replacing  tliese, 
ii.  5076 — pulling,  i.  841 — storing,  i.  842 — the  turnij)- 
rooted,  ii.  3379 

Caillat  on  the  mineral  ingredients  of  plants,  ii.  4996 

Calf,  or  cow-ialf,  what,  i.  11.52 

Calf-bed,  coming  dnwn  of  the,  on  cows,  i.  13S7 

Calf- louse,  the,  i.  22y9 

Calves,  cribs  occupied  by  the,  i.  1143 — treatment  of,  when 
dropped,  i.  2270 — their  navel-string  examined,  i.  227.J — 
their  first  food,  i.  2276 — objections  to  tying  them  by  the 
neck,  i.  2284— suckling,  i.  2285— ctistrating,  i.  2286 — 
weaning,  i.  22S9 — bull,  i.  2290 — farms  on  which  they  are 
reared,  i.  2292 — fed  for  veal  at  Stratliaven,  i.  2293 — and 
near  London,  i.  2294 — riisea.ses  of,  i.  2296 — navel-ill.  il). 
— costiveness,  i.  2297 — scouring,  i  22})8— louse,  i.  2299 — 
pasteritis,  ii.  3843 — joint  fellon,  ii.  3846 — chine  fellon, 
ib. — quarter-ill,  ii.  3847 — perind  of  weaning,  ii.  3t<3S — 
age  of,  ii.  3839 — get  good  pasture  after  weanins,  ii.  3841 
— mav  graze  among  cows  and  young  cattle,  ii.  3842 

Campbell,  Mr,  of  Jura,  his  West  Highland  ox,  ii.  6227 

Cantelo's  incubator  improved,  ii.  5iy4 

Capons,  i.  2957 — mode  of  preparing,  ii.  5187— feeding  of, 
ii  5191 

Carbon,  electric  state  of,  i.  142 

Carlins,  what,  i  1963 

Carraichael,  James,  on  the  food  of  horses  in  winter,  i.  1447 
\OL.  II. 


Carpenter-work  of  the   steading,  specification  of  the,   ii. 
5434 — measuring  it,  ii.  5468— its  cost,  ii.  5512 — timb 
used  in,  ii.  6469 — for  coti-ages,  ii.  5557 

Carrion  crow,  the,  destructive  to  sheep,  ii.  3718 — and  to 
poultry,  ii.  5207 

Carrots,  mineral  ingredients  in,  i.  463  —  pulling  of,  i. 
837 — storing  of,  i.  M3S— sjiecitic  gravity  of,  i.  ^oo — com- 
position of,  i.  8.">4 — varieties  of,  i.  897;  ii.  3411 — nutritive 
matter  in,  i.  898— save  hay  to  horses,  i.  899,  1441  — 
why  their  (ulture  limited,  ii.  3403 — soil  for,  ii.  3404 — 
depth  of  it  required,  ii  3405— manuring,  ii.  3406 — cul- 
tuie,  ii.  "4n7 — sowuig  the  seed,  ii.  3410— insects  infesting 
it,  ii.  3416- recipe  against  these,  ii.  3418 — weight  of 
crop.  ii.  3421 — hares,  &c.,  de.'stroy  it,  ii.  3422 — limitations 
to  its  culture  in  Scotland,  ii.  3423 — its  botanical  position, 
ii.  3425 — and  character,  ii.  3427— water  in  it,  ii.  3428 — ash 
of  the  root,  ii.  342.4— and  of  the  leaves,  ii.  3430— ash  in 
one  ton,  ii.  34,31 — raising  it  in  Belgium,  ii.  34.32 — its  seed 
easily  rai-ed,  ii.  3433 — seed  imported,  ii.  3434 — efl'ects  of 
special  maiuirea  on  it,  ii.  4943 

Carse  farms,  what,  i.  39— of  what  extent,  capital,  and  rent, 
i.  40 — feed  no  sheep,  i.  991 — treatment  of  cows  in  winter 
on,  i.  1221 — plan  of  steading  for,  i.  1249 — have  no  pas- 
turage, ii.  37 1 9— graze  no  young  cattle,  ii.  3778 — grow 
hay,  ii.  4067 

Carse  fanner,  qualifications  of  the,  i.  41 

Cart  lor  water,  i.  2075^for  liquid  manure,  i.  2076 — Cross- 
kill's,  i.  2077— Stratton's,  i.  2078 

Carts,  i.  1824 — sngle  and  double,  i.  1825 — single  tilt  one,  i. 
1827— double  horse  one,  i.  I.s28— nails  for,  i.  1830— 
proportion  of  weight  on  the  horse's  back,  i.  1831 — yoking 
of  lu.rses  to,  i.  1882 — and  unyoking,  i.  1839 — shed  for,  i. 
1840 — ^grease  for,  i.  1841 — frame  for  tilt,  ii.  4594 — com 
and  hay,  ii.  4595 — Robertson's,  ii.  4596— advantages  of, 
ii.  4.597 — treatment  of,  ii.  6343 

Cash-book,  ii.  6409  ^ 

Castration,  see  Calves.  &e. 

Cats,  treatment  of,  ii.  5'-'04 

Cat's- tail  grass  for  pasture,  on,  i.  2645 

Caterpillars,  dc  struetive  cliaracter  of,  ii.  3298 

Catgut,  manufacture  of,  ii.  6173 

Cattle,  winter  accommodation  of,  in  the  steading,  i.  lOf'S — 
names  of,  at  different  ages,  i.  ll.")2 — black,  i.  1155 — 
horneil,  ib. — neat,  ib. — dodded,  i.  11.56 — liumbled,  ib. — 
slicing  of  turnips  for,  i.  1170 — how  fed  every  (Uiy.  i.  116S 
—how  foddered  and  littered,  i.  1190 — tliese  should  be 
done  regularly,  i.  1211 — loss  on,  when  these  are  ne- 
glected, i.  1213 — how  fed  for  a  show,  i.  1214— dressing  &c. 
of.  in  the  byre,  i.  1215 — how  the  different  kinds  of 
turnips  are  appropriated  to.  i.  1216 — washing  ol  turnips 
for,  i.  1217 — thawing  of  frozen  ones,  i.  1218 — weijiht 
attained  by,  i  12ly— different  kinds  of  food  besides 
turnips,  i.  1252 — Warnes' compound  for,  i.  1307-feed- 
ing  on  swedes  and  mangold- wurzel,  i.  1316 — on  turnips 
and  hay,  L  1320 — on  distillery  draff  and  dreg,  i.  1:  21  — 
on  linseed  uil,  i.  1322 — feeding  with  green  malt,  i.  1324 — 
on  different  kinds  of  food,  i.  1:^25 — table  of  live  weight, 
beef,  tallow,  and  hide,  ib  ^feeding  on  bran  or  pollard,  i. 
).'i27— on  steamed  and  raw  ftiod,  i.  1329,  1338 — table  of 
live-weigbt,  beef,  &c.,  i.  1332 — feeding  on  boiled  and  raw- 
food,  1.  133;) — on  oil-cake,  i.  1342 — with  AVaints'  com- 
pound, i.  13.51 — on  boiled  linseed  and  ground  corn,  i. 
1354 — on  oil-cake.  i.  1360 — on  oil-cake,  bean  meal,  and 
turnips,  i.  1361 — linseed  preferable  to  bean-meal  or  oil- 
cake, i.  1.362 — Marshall's  and  Warnes'  compounds  com- 
pared, i.  1363 — fed  in  liammels  and  byres,  i.  136.5 — and 
in  boxes,  i.  1369 — liuw  best  to  be  fattened,  i.  1373 — dis- 
eases of,  in  winter,  i.  1374 — lice.  i.  1375 — ox  lou.se,  i. 
1376,  1377— choking,  i.  1378— hoven,  i.  13M— fardle- 
bound,  i.  i3*<3 — wans  and  angleberries,  i.  1384 — encysted 
tumours,  i  138-5 — ticker,  i.  1.386 — coming  down  of  calf- 
bed,  i.  1387— chaff  in  the  eye,  i.  138-^- fat,  are  sold  in 
spring,  i.  2172 — fat,  determines  their  disposal,  ii.  3609 — 
symmetry  explained,  ii.  3612— judging  of,  ib. — determi- 
nation of  the  weight  by  the  live- weight,  ii.  3624 — measur- 
ing of  them,  ii.  3625 — deteiminatiun  of  the  weight  by  the 
measurement,  ii.  3li26 — why  these  rules  are  not  perfect, 
ii  3634 — compari>on  of  tables  in  live  and  dead  weight,  ii. 
36.3.5— preparing  th-m  for  the  road,  ii.  3''42— their  treat- 
ment on  it,  ii  3643 — qualifications  of  their  drover,  ii. 
3644— their  trea'ment  at  a  ferry,  ii.  364.5 — disadvantages 
of  ovf  rdi  iving.  ii.  3646 — blemishes  which  disfigure  them, 
ii.  .3647 — practices  of  salesmen  in  London,  ii.  3650 — 
injuries  by  overcrowding  in  markets,  ii.  3651 — and  by 
blows  and  bruises,  ii.  3652— benefits  of  steamboats  and 
railways,  ii.  3054 — should  be  carried  by  railways  by 
Weight,  ii.  .365-5 — at  Smithfield  each  month,  ii.  3657 — 
and  there  from  various  districts,  ii.  3658 — in  Great 
Britain,  ii.  3660 — importationsinto  London,  ii.  3661 — and 
into  the  Itingdom,  ii.  3662— daily  increase  in  fattening, 
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Cattle,  continued —  . 

ii.  3(>(>H-tiiiie  for  putting  on  pasture,  ii.  3. 6.>— treatment 
of  cows  on  p  istnre,   ii.  37t)(i— anJ  of  youug,  u.   37(J7— 
bist  siM  of  lielJ  for  tliem,  ii.  .T7ti»— joiiug  require  liltle 
lenilini:  on  pras>,  ii.  37<;9— do  not  crop  gra.stt  close,  ii. 
377<i_tTeiitn.ent   of  calves  on  paiUaie,  li     il771— wiit«r 
e»-entijl  totliem  on  pusture,  ii.  3775— and  advaiitaceii  nf 
glieds,  ii.  3777— farms  on  wliicli  youua  ar*  not  (.Tared,  ii. 
377^1 — treatment  of  tlie  cows  on  d.-iiry  farnig,  ii.  377ii — 
and  by  dairynieu  in  towns,  ii.  3780— tlie  calve.s  go  with 
Uieir  dams  DM    (Mistoral  farms,  ii.  3761— craaing  of  tl;e 
young  on  pastoral  farms,  ii.  37(S2 — points  of  young,  to 
piux:liase  for  grazing,  ii.  :-i7i^3— and  age,  ii.  .S7M— piisture 
oonlined  to  tlie  border  counties  of  Scotland,  ii.   378U — 
fattening  on  p.-us'ure  in  Holland,  ii.  3790 — in  Normandy, 
ii.  3793  -in  Old  Kriesland,  ii  3795— and  in  Galloway,  ii. 
37y7 — ,ii»;ns<'S  of,  in  .luninier  ;  cliill,  ii.  3798 — those  of  the 
teats,  ii.  379:i— warblea,  ii.  3i03— by  the  cleg,  ii.  .3804— 
pleuro  pneumonia,  ii.  3805— laryiigites,    ii.  3slo — inter- 
nal tuiuiiir,  ii.  ."5816- insurance  of,  li.  56G3— slaughtering 
of,  see  Slaughtering 
CatUeinan,  duties  of  the,  L  65,   1150 — carrying  straw  a 
large  proportion  of  his  work,  i.  1168 — convenient  mode 
of  it  for  him,  i.  1159 — liis  dress,  i.  116i»— should  be  regu- 
lar in  his  time,  i.  IIGI— his  day's  work  described,  i.  1162 
— his  wages,  ii.  0317 
Centigradg  thermometer,  the,  i.  164 
Cereal  gniiiis,  the,  *.v  Wheat,  Barley,  Ac. 
Ohaff,  removal  of.  from  the  eye  of  cattle,  i.  1?.88— of  wheot, 
not   relisiicd    by  cattle,  i.  1.4tS5— of  barley,  relished  by 
tliem,  i.  1!»;;9— of  oats,   its  uses,   i.   1973— of  beaua  and 
pea^e,  •  aten  by  cattle  and  sheep,  i.  19^0 
ChafThou.se,  the",  i.  1682 
Chaff-sheet,  the,  i.  1749 
Cliattinch,  the,  injuri-.us  to  crops,  ii.  4701 
Chain,  measuring,  ii.  5601 
Chalk  aji  a  top-dressing,  ii.  602^— mode  of  applying  it, 

ii.  6028— quantity,  ii.  6029 
Chalk  soils,  character  of,  i.  341 
Chalmers,  Air,  experiments  by,  with  special  manures,  ii. 

4931 
Charcoal,  heat  produced  by,  i.  186 
Charge,  ii.  643.) 
Chaser,  what,  i.  2.)77 
Cheddar  cheese,  composition  of,  ii.  4287 
Cheese,  utensils  for  making  of,  ii.  4231 — the  milk  warmed 
for  it,  iu  4232 — calf's  stomach  for  i-enntt,  ii.  42.''>3 — cut- 
ting of  the  curd,  ii.  4-35— the  salting  it,  ii.  4239— after 
pressing,  placed  in  tlie  cheese-room,  ii.  4245 — Ciisualties 
to  which  subject,  ii.  4250 — on  the  clyeing  of,  ii.  4251  — 
yield  of,  per  acre  and  per  cow,  ii.  42^6 — its  composition, 
ii.  4287— its  ash,  ii.  4'-'88 — forms  of,  ii.  42-9 — troiu  whey, 
ii.    4290— from  buttermilk,   ii.    4291 — from  potatoes,  ii. 
4292— Parmesan,  ii.  4293— Clieshire,  ii.  42!<4  -Stilton,  ii. 
4295— the  fly  and  magcot,  ii.  4296— mouldy,  ii.   4297 — 
jnoculatim   of  it,  «fc.— the  mite,  ii.   429-^ — desU-oyed   by 
rats  and  mice,  ii.  4299 — piussic  acid  produced  from  un- 
sound, ii.  4300— iniporte>l.  ii.  4301— cream,  ii.  4312 
Cheese-press,  stone,  ii.  4242 — combined  lever,  ii.  4243 
Cliee^e-room,  the,  ii.  4193 
Cheese-turner,  the,  ii.  4247 
Cheese-vat,  the,  ii.  4240 

Chemical  action,  electricity  evolved  during,  i.  123 
Chemistry,  science  of,  i.  197 — pracliciil  classes  of,  i.  .')23 
Clieviot  hills,  peculiaritie.1  of  the  pasture  on,  ii.  4005 
Cheviot  sheep,  points  of,  ii.  62.30 

Chickens,  cock  distingui.lied  from  hen.  i.  2ti91 — treatment 
of.  i.  2892— time  when  they  leave  the  hen,  i.  2>S6 — .smx-r- 
stition  of  the  Greeks  in  their  umn.igeinent,  i.  2ii."W  — 
hatching  of,  in  Kgypt,  i.  294:J — and  in  Krmce,  i.  2944 — 
IJuckneil'.s  hutching  in  Knghmd,  i.  2947— and  Cant*h>'s, 
i.  294S— lialiits  of,  when  artificially  hatched,  i.  24)53— 
profits  ot  hatching,  i.  2;>53 — disia.ses  of,  i.  2954 
Cliilders,  Mr,  expcrinieiits  of,  on  the  feeding  of  sheep,  i. 

958 
Chill,  the,  in  cattle,  ii.  ,3798— its  effects,  ii.  3647 
Chine-fellon  in  calves,  ii.  :<84(i 
Chlorine  accompanies  s. da,  ii.  5S.53 
Chloroform,  employment  of,  in  slangliteriDg  animals,  ii. 

6189 
Clicking  in  cattle,  i.  1378 
Chnf>b'8  locks,  on,  ii.  5619,  5.520 
Churns,  cla.s-itication   of,  ii.   4212 — varieties  of,  ii.  4213 — 

table,  ii.  4214 — bo.\-haiid.  ii.  4216 — power,  ii.  4254 
Cirencester,  agricultural  college  at,  i.  ,532 
Cirro-jcuraulus,  the,   how  formed,  i.  2.tO — by  what  wind 

changed,  i.  2.)1 — weather  indic.ited  by,  i.  2.V2 
Cirro-stratus,  how  formed,  i.  253 — weather  indicated  by  it, 

i.  254 
Cirro-cumulo-stratus,  or  rain-cloud,  the,  i.  258 


Cirrus,  character  of  the,  t.  2.38— Its  relative  heighU,  i.  233 
its  (leriods  of  dur&tion,  i.  240— colour  of  the  sky  with  it, 
i.  241 — its  indicKtioiw  as  to  weather,  i.  242 
Cistern,  rainwattr,  ii.  6531 
Clay,  burning  Of,  ii.  4991 — specifle  gravity  of,  i.  119 — tliat 

of  brick,  grey,  and  loamy  clay,  i.  374— soil,  tee  Sod 
Clay  1  >am,  L-haracler  of,  i.  337 — plants characteri«uig,  i.  388 

— and  weeds,  3s9 
Clay  marl,  c<im|Hj.^i;ion  of,  ii.  6032 
Cla'viiig  the  soil  ui  the  fens  of  Kngland,  i.  2119— process  of, 

i."2l24 
Cleg,  the  cattle,  ii.  3304— horse,  ii.  8860 
Climate,  inattention  to  its  effects  on  vegetation,  H.  .')221  — 
detinition  of,  ii.  5222  —  general,  characterised,  ii.  5223 — 
mean  temp .rature  not  sufticient  to  induuite,  ii.  6237 — 
local,  ii.  5255 — this  to  be  observed  in  louliiug  at  faraw,  iL 
5262 
Cling  of  belly  in  cattle,  what,  ii.  3643 
Closing  in  cattle,  what,  ii.  3617 

Ch.uds,  how  loimed,  i.  174— height  of,  i.  261— number  of, 
i.  174 — how  classified,  i.  236 — how  suspenderl  in  t'le  air, 
i.  237— what  prognostics  of,  i.  260— the  cirrus,  i.  2;1K — 
the  cumulus,  i.'  243 — the  stratus,  i.  246 — the  Cirro- 
camulus,  i.  "251) — the  cirro-stratus,  i.  253— the  ciMnnln- 
Btratus,  i.  2.5.") — the  cirro-cuniulo-str^tus  or  nimbus,  i.  258 
— scMd,  i.  259 — sizeof,i.  262 — the  most  common  in  winter, 
i.  607 — the  prevailing  in  spring,  L  2146 — cirri,  i.  2147 — 
cirro-cumuli,  i.  2i48— autumn,  ii.  4332 — iJieir  .'lues  pecu- 
liarly ridi  Uien,  ii.  4-340 — cirrus,  cirro-cumulus,  cumulus, 
cumulo-stratiis,  stratus,  ii.  30O9 
Clover,  red  and  white,  |;ercentiige  of  mineral  ingredionlt 
in,  i.  464 — rid,  its  fropei^ies,  i  2636 — white,  26.(7 — ye;- 
low,  1.  2i>38 — s«ed  of  red,  its  weight  and  cost,  i.  2fi*t— 
that  of  white,  i.  2641— that  of  yellow,  j.  2642— its  liotani- 
cal  position,  i.  2<>69 — soil  best  adapted  for  red,  i.  2i>7l — 
varieties  of,  i.  2672 — perennial  red,  i6. — the  procefs  of 
doctoring  the  seed,  i.  2680— where  imported  from,  i. '3681 
— duty  on  importation,  i.  2i;!<2— its  treatment  in  Ger- 
many, i.  2G'>3 — dodder,  li.  3S85 — the  crop  in  various  sea- 
son.si  ii.  3^.'s6 — tljrive.s  in  an\  soil,  ii.  .3f«s7 — its  manage- 
ment in  Flanders,  ii.  3888— .'sick  land,  ii.  38>s9 — preven- 
tive suggest  d  for  this,  ii.  ,3890 — green  more  ntitritious 
than  dry,  ii.  :«51/1 — comparison  between  stall-feeding  nnd 
lether-grazing  on,  ri.  ;•^^92 — never  injures  cattle  before 
tloweiing,  it  .%9;i — disease  of,  ii.  38i)4 — conjpositicm  of 
the  green  stems  of ,  ii .  38.S'6 — ash  of,  ii.  3s97 — cultivated 
iu  China,  fi.  S'*!** —  and  rye-grass,  effects  of  .special 
manures  on,  ii.  4'./6.') — crimson,  its  culture  in  England,  iL 
437U  -its  pecuniarv  advantages,  ii.  4376— the  tanlif  or 
latefloweriiig,  it  4374 — would  be  a  boon  to  ScotLind,  ii. 
4375 — Mokliara,  ii.  4377 — red  for  seed,  sown  aloie.  ii. 
4:\^) — its  culU'ie  for  seed,  ii.  4381 — injured  by  a  Veevil, 
ii.  4382 — iieiiod  of  cinting  down,  ii.  4:588 — thrashing  from 
the  husk,  ii.  4384— inipoitation  of  seed,  ii.  i:iSh — red, 
mineral  ingredients  it  takes  from  the  soil,  ii.  5060 — cost 
of  repliiciiig  these,  ii.  5073 
rivers,  ii.  38i6 
Coiil,  l.etit  produced  by,  i.  186 — ,ishes,  composition  of,  ii 

6020 
Cobhain  red  wheat,  variety  called,  i.  2377 
Coicciiiello,  tee  Ladybird 
Cuckenuuiith  limestone,  composition  of,  ii.  6035 — lime,  ii. 

6039 
Cock's-foot,  rough,  for  p.isture,  I.  2845 
Cud  in  cattle,  what,  li.  .'618 
Csffee,  mineitil  innredients  in,  i.  462 
Coke,  lieat  product d  by,  i.  l.MI 
Colbeck,  Mr,  experiments  by,  with  special  manures,  it. 

4r»57 
Colds  in  horses,  i.- 1495 

Collar,  tl.e  ICast-l.otliiiin  draiight-horse,  i.  676 — the  For- 
farshire, i.  677— the  Knglisli.  1.  iSJX 
Colleses,  a<IVHiitages  of,  over  .".cadcmies,  i.  616 
Colt-foal,  what.  i.  14:2 
Colours,  their  origin,  I  191 — their  influence  on  vegetation, 

i.  19:t 
Colwi,  file,  ii.  34.''>7— cultivated  for  its  seed,  il.  3458 
Comins,  wliat,  i.  19:'2.     See  B;irlcy  sprouts 
Cniup.iss,  the,  ii.  Mifi 

Com|M)sti,  fnrming  of,  in  winter,  i.  20.'?7 — carriage  of  mate- 
rialf,  i.  2041 — order  of  m.tterials,  i.  2042 — of  peat-turf 
and  lime.  i.  2it44 — of  farmyard  dung  and  peat-turf,  i. 
2045  —  of  lime  aid  mould,  i.  2046  —  of  rai'e-cake  and 
mould,  i.  2047— of  shcll-niarl  and  hos-iurf,  i.  2048— of 
burned  liog-turf,  i.  2049— of  potat(Vsliaws,  &C.,  i.  2051— 
of  dead  animals  and  mould,  i.  20.')2 — irf  privies,  pigeons' 
dmii;,  fowl  dung,  ,tc.,  i.  2ii.')3— of  sawdust,  i.  2054 — of 
spent  tanners'  bark,  i.  2055 — of  fish  refuse,  i.  2066 — of 
wh.ile-bluhlier,  i.  2o57— of  wliiii-cuttings  and  mould,  L 
2038 — ofquicken,  horse-dung,  and  nitrate  of  soda,  L  2059 
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— of  the  solid  refuse  of  manufactories,  i.  2060— and  the 
liquid,  i.  2061 — mixed  up  besides  in  liquid-manure  tank, 
i.  2074 

Concrete,  not  suited  for  floors  of  steadings,  ii.  5419 

Consumption  dykes,  wliat,  ii.  5957 

Consumption  in  pigs,  i.  ISyii 

Contract  and  job  work,  comparison  of,  ii.  6334 

Coprolites,  ii.  5005 — their  composition,  il  5006  —  their 
manulacture  for  manure,  ii.  5007 

Corns  ill  horses,  i.  141)8 

Com,  sale  of,  Scotch  law  of,  ii.  6399 

Corn-account,  wheat,  it  6420 — barley,  ii.  6421— oats,  Ii. 
6422 

Corn-barn,  the,  i.  1679 — outer  door  of,  i.  1680 — floor  of,  i. 
1681 

Corn-barrow,  the,  L  1741 

Corn-basket,  the,  i.  1790 

Corn-box  for  slieep,  i.  943 

Corn -bruiser,  hand,  i.  1313 — power,!.  1314 

Corn-buniing,  the,  injurious  to  crops,  ii.  4ti98 

Corn-chest  for  workhorses,  i.  1409 

Corn-markets,  ordinary  purcliasers  in.ii  6382 — stock  and 
sample,  ii.  6383— stock,  ii.  6384  — sample,  ii.  6:f85  — 
settlement  of  cash  in,  ii.  6387 — advantages  of  stock,  ii. 
6388— and  disadvantages,  ii.  6389 — advantages  of  sample, 
ii.  6.390 — and  dis:idvantages,  ii.  6391 — grain  now  sold  by 
weight  and  measure  in,  ii.  6397 

Corn-measures,  usual  denominations  of,  ii.  6398 

Corn-store  lor  sheep,  i.  1063 

Corona  in  winter,  i.  6U5 

Corrosive  sublimate,  danger  of  using,  ii.  4786 

Costiveness  in  calves,  i.  22!»7 — in  lambs,  i.  2594 

Cottages  for  farm-servants,  long  in  a  neglected  state,  ii. 
6537 — tlie  tendency  now  too  much  the  other  way,  ii.  55.38 
for  small  families  in  one  room,  ii.  5539— for  large  on-  s  in 
two,  ii.  5542 — of  two  stories,  ii.  5544 — cost  of,  ii.  554<j — 
double,  ii.  5546 — improved  fomdations  for,  ii.  5550 — 
position  of  fire-places  in,  ii.  5551 — chimneys  of,  ii.  5552 — 
chimney-top,  li.  5554 — rain-spouts  round,  ii.  5559 — win- 
dows for,  i.  1134 

Couch-grass  sold  for  forage,  ii.  4178 

Coulters  fcir  ribbing  land,  i.  26.S0 

Couplings  for  fastening  hurdles,  i.  1050 

Courts,  how  occupied  in  winter,  i.  1083 

Couteiir,  Colonel  le,  his  classification  of  wheat,  i.  1844 

Coventry,  Dr,  his  mode  of  estimating  a  grain  rent,  ii. 
531i.9 — its  aflvaiitages,  ii.  5310 

Covering,  what,  i.  1432 

Cowie,  Mr,  experiments  by,  on  feeding  horses,  i.  1436 

Cows,  what,  i.  1154 — occupy  the  byre,  i.  1 141^the  servants 
occupy  their  own  byre,  i.  1142 — kept  on  every  species 
of  farm,  i.  1220 — liow  treated  in  winter  on  curse  farms,  i. 
1221 — on  pastoral  ones,  ib. — on  dairy  ones,  i.  1222 — 
cooking  cif  their  f  lod,  i.  1223 — .serving  it  out,  i.  1225 — near 
towns,  liow  treated  in  winter,  i.  1241 — and  in  KdinI  urgh, 
i.  1242 — give  more  milk  in  byres  than  on  pasture,  i.  1'.72 
— effects  of  being  turned  out  to  pasture  in  winter,  ib. — 
calvine  of,  i.  2181— their  treatment  before  it,  i.  21^2— to 
ascertain  them  to  be  in  calf,  i.  2184 — their  womb,  i.  215'6 
— time  of  calving  to  be  registered,  i.  2187 — yielding  most 
bull  or  heifer  calves,  i.  2188 — coming  down  of  the  calf- 
bed,  i.  2189— administration  of  their  food,  i.  2190— criti- 
cal period  before  calving,  i.  2191— oilcake  good  when  in 
calf,  i.  2192 — over-leanness  to  be  avoided,  i.  2193 — slink- 
ing of  the  calf,  i.  219-1 — symptoms  of  calving,  i.  2200 — 
attendance  at  thinr  calving,  i.  2201 — preparations  for  it, 
j.  2202 — presentation  of  the  calf,  i.  2204 — lis  treatment 
after  birth,  i.  2207— its  appar  nt  deatli  after  birth,  i.  2209 
— difficult  presentation  of  it,  i.  2211 — the  after-birth,  i. 
2219-f  od  after  calvinsj,  i.  2222— and  treatment,  i.  222t 
— wlien  they  again  desire  the  hull,  i.  22,30 — heifers  first 
brought  to  tlie  byre,  i.  2236 — table  of  the  reikonh'g  of 
their  calving,  i.  22:i7 — cirapliints  .  f,  after  calving  ;  puer- 
peral ftver.  i.  2240 — corded  teats,  i.  2241 — red-water,  i. 
2242— tail-ill,  i.  2244— inflammation  of  the  udder,  i.  22fi6 
—first  milking  after  calvin?,  5.  2248— hefting  of,  i.  2250 
milk-veins  in,  i.  2251 — tlieir  sensiiivcness  in  niilkiiiK,  i. 
22.i4 — mi  king  side  of,  i.  225.5 — !he  persons  who  milk,  i. 
22.)6 — ways  of  milking,  i.  22.57  —  ill-fieatm.nt  makes 
troublesome  in  milking,  i.  22fil  — \  ield  the  milk  differently, 
i.  2262 — milking  by  tubes,  i.  2263— differ  in  time  of  giviug 
milk,  i.  22  i7— si  aying,  to  keep  in  milk,  i.  22c;8 — the  liest 
imporied  from  llnlland,  &c.,  ii.  ,'2663 — chapped  teats,  ii. 
3799 — sore  ones,  ii^  3-<0ll — warty  ones,ii.  3801 — cow-pox. 
ii.  38  2 — affor.l  diiTerent  quantit  es  and  qualities  of  -i.'L._, 
ii.  42.56 — yield  of,  in  butter  and  milk,  iL  4258 

Cow-cabbage,  the.  ii.  33S2 

Cow-clover,  i.  2(173 

Cow-clubs,  ii.  5565 

Cfadle-fcythe  for  reaping,  ii.  4407 


Craig,  Mr,  his  Cheviot  tup,  ii.  6230 

Cranston,  Mr,  his  Ayrshire  bull,  ii.  6229 

Cream,  yield  of,  from  milk,  ii.  4257 — cannot  rise  from  great 

depth  of  milk,  ii.  4267— not  entirely  fatty  matter,  ii.  4268 

— dishes  made  from,  ii.  4306 
Cream-jar,  ii.  4207— skimmer,  ii.  4206 
Creosote,  preservation  of  meat  by,  ii.  6188 
Crib-biting  in  hordes,  i.  1502 
Ciimson  clover,  see  Clover 
Crook,  sheep,  i.  2568 
Cross-ploughing  before  winter,  on,  i.  2448 — in  spring,  i, 

2603 — reiison  for  it,  for  barley,  i.  2606 — preparation  for 

it,  i.  2()0>i — feering  for  it,  i.  2611 — the  furrow  in  it,  i. 

2618.  2619 — deep,  distingui&lied  from  trench  ploughing, 

i.  21)25 
Cross-table,  the,  ii.  5603 
Crossing,  see  Breeding 

Crcsskili's  liquid-manure  cart,  i.  2077 — clod- crusher,  ii.  3099 
Crown-and-furiow  pl.iugliing,  i.  752 
Cruciferee,  geographical  distribution  of  the,  ii.  3284— their 

character,  ii.  3285 
Cumuln-stratus,  the,  i.  255— weather  indicated  by,  i.  257 
Cumulus,  the,  i.  243 — weather  indicated  by,  i.  245 
Curd  analogous  to  other  substances,  ii.  4279  —  yield  of, 

from  milk,  ii.  4281^1 — tor  rennet,  how  prepared,  ii.  4285 — 

and  cream,  ii.  4,304 — treacle  posset,  ii.  4;>16 
Curd-breaker,  ii.  4236 — cutter,  ii.  4234 
Curry-comb  for  hoises,  i.  1419 — price  of,  i.  1424 
Currying  cattle  in  bvres,  on,  i.  1215 
Curtis,  Jlr,  his  exiierinients  on  feeding  cattle,  i.  1322 
Curwen,  Mr,  ingredients  eniplo\ed  bv,  in  feeding  cows,  i. 

1243 
Cut  sow-pig,  what,  i.  1587 
Cutaneous  eruptions  in  spring,  i.  2166 
Cutting-bill,  the,  ii.  6942 

Dace  of  hay,  what,  ii.  4061 

Dairy  farms,  what,  i.  45— stockirg.  ca|iital,  rent,  &c.,  of, 
i.  46 — qualifications  of  the  occupant,  i.  47— fatten  no 
sheep,  i.  993— treatment  of  cows  in  winter  on,  i.  1222 — 
require  rich  old  pastuie,  ii.  3721  —  cows  graze  most  in 
summer,  ii.  3779 — grove  l:,iy,  ii.  4069 — ordinary  business 
of,  ii.  4252  —  how  to  estimate  the  fixed  money-rent,  ii. 
5287 — most  convenient  time  of  entry,  ii.  5353 

Dairy-maid,  duties  of  the,  i.  67 

Daiiymen  in  town,  ordinary  business  of,  ii.  4252 

Dairy  operations  on  mixed  husbandry  farms,  ii.  4191 

Dale's  h\!irid  turnip,  sec  Turnip 

Daniell's  hygrometer,  i.  181 

Danskin  vegetable  mould,  composition  of,  ii.  5999 

Dart-moth,  the,  injures  tlie  roots  of  wheat,  ii.  4111 — and  of 
oats,  ii.  4137 

Davis,  Mr.  quantities  sown  by,  ii.  3540 

Dealers,  mode  of  purchasing  sheep  by,  ii.  .3588 

Deep-plouLliing,  its  object,  ii.  5978 — bv  trencli  ard  subsoil 
ploughs,  ii.  5979 

Devon  fi\.  Lord  Famham's,  proportion  of  offals  to  live- 
weight,  ii.  ."632 

Dew,  low  formed,  i.  175 — theories  of,  1  176 — its  phenomena, 
ii.  2976 

Diarrhoea  in  pigs,  i.  2874 

Dihble-So wing,  experiments  on  the  w.asteof  seed  bv,  ii.  3531, 
3.533 

Dibblini;,  produce  of  grain  and  straw  per  acre  by,  ii.  4537 

Dickson,  Mr,  bis  exierimeuts  with  special  manures  on 
oats,  ii.  4933 

Digging,  cost  of,  ii  6002 

Digestion,  organs  of,  in  the  domesticated  animals,  i.  1645 

Diluvhim,  what,  i.  4!iO 

Dininont.  what.  i.  924 

Discharge,  ii.  6434 

Disease,  tendency  to,  in  anfunin,  ii.  43.5* 

Disca.sed  animals,  acts  regarding  inipnitation  of,  ii.  3751 

Diseases,  see  lloises.  Cattle,  i~heep,  cfec. 

Disfillervdrcg,  see  Dng 

Ditcher's  shovel,  tie,  ii.  5604 

Dobits,  Mr,  his  exi  crinwiitson  feeding  cattle,  i.  1327 

Docking  lior>es,  on,  ii.  6095 

Dogs,  worrying  of  sheep  bv,  ii.  3757.  See  also  Shepherd's 
Dog 

Domesticated  animals,  origin  of  the,  ii.  6248 

Double  mould-boapd  plough,  the,  i.  2363 — for  drilling-up 
land.i.  2406 

X1.  «•"'    ^  .tus  peculiar  to,  i.  407 

.,jrart,  hrewei-s".  u-ed  for  fe  dii'g  cattle,  i.  1277 — its  com- 
po.-ition,  i.  1278— its  ash.  i.  1279— its  weight,  i.  1280— 
best  used  with  other  ingredients,  i.  1281 

Draft  ewe,  what.  i.  930 — gimiiier,  ib. 

Dralts,  what,  i.  930 

Drainage,  temperature  of  surface  raised  by,  ii.  6247 
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Drainini:,  enclosin?  shoutd  precede,  in  new  crnnnd,  ii.  5776 
— Iii>w  kiMivii  wlietlier  land  requires,  li.  5778 — time  for, 
ii.  67.V2 — extent  of,  in  any  ye:ir,  ii.  57 •vt — fall  required  for, 
at  tlie  outlet,  ii.  57!k) — fall  :uicert;iined  in  flats  by  a  level,  li. 
578.')— fall  in  Held  to  be  a!*certained,  ii.  57»2  -e.xplorUory 
drains,  ii.  5793  —data  for  contracting  afforded  by  the.ie, 
ii.  5791 — superint«ndenoe  of,  it  579.5 — raain  drain  marked 
off,  ii.  579i! — and  small  drains,  ii.  5799 — determination  of 
the  depths,  ii.  580.1 — (-xpermiental  distance,  li.  5S04 — the 
di^t-inees  probaMy  effec  ive,  ii.  580-* — laying  down  the 
tile.s,  it  5810 — main  drains  cut,  ii.  5811— HIiing  ot  the 
main  drains,  ii.  6!<'H) — sub-main  drains  cut,  ii.  582si — 
sm;ill  drains  cut,  ii.  5S,'?1 — and  filled  in,  ii.  5-<37 — eiirtli 
returned  into  the  drain,  ii.  bSiS — drains  should  draw 
from  below,  ii.  oS.tO — plan  of  thorouiili-drained  tield,  ii. 
5851 — co>t  with  tile<,  ii.  58.i'J — physical  beneflts  of,  ii. 
.585.'} — pecuniary  benerit.<,  ii.  .5!S5fi — obstructions  in  drains, 
ij.  58>9— dress  tor  drtiners,  ii.  581)5 — Elkington  mode  of, 
ii.  .'>^66 — that  of  cemeteries,  ii.  5878 — with  stones,  ii. 
5879— cost  of  these,  ii.  5889— bogs,  ii.  5sa<J— sheep,  ii. 
6900— land  for  plantations,  ii.  .").405 — cost  of,  ii.  5910 — 
quicksands,  ii.  5911 — railway  cuttings,  ii.  5912 — n)ost 
effectivealongthe  slope  of  the  ground,  ii.  5927 — minimum 
depth  determined  by  tield  operations,  ii.  59;J1 — soles 
always  used  with  common  tiles,  ii.  59,')2— answer  to 
objections  a^inst  pipe-tiles,  ii.  59.'}3 — bulk  of  earth 
relieved  by,  ii.  5935 — should  be  complete  at  once,  ii.  54>.36 
— effects  on  peat,  ii.  5!>3> — does  not  remove  manuring 
matter  from  the  soil,  ii.  5939— water  discharged  by,  ii. 
5941 — proportion  of  expen.ses  to  be  paid  bv  landlord  and 
tenant,  ii.  5943 
Drains  for  liquid  ra.inure,  i.  1113 — for  rain-water,  i.  1118  ; 

ii.  5426 
Drain-gBU?e,  the,  ii.  5816 

Drainsconp,  to  draw,  ii.  .5813 — to  push,  ii.  5S35 
Drain-spade,  narrow,  ii.  5812— narrowest,  ii.  5835 
Drain-tube,  larch,  ii.  58.'*(i 
Drain-water  nieter,  ii.  6940 
Drainer's  pluiub-levd,  the,  ii.  5821 
Drauglit  bars,  tee  Swing-trees 
Dreg,  distillery,  used  for  feeding  cattle,  i.  1273 — its  coro- 

posit.on,  i.  1275 
Drill-grubber,  common,  ii.  3253 — Wilkie's,  and  h.irrow,  ii. 

32.54 
Drill-harrow,  rectangular,  i.  2443 — triangular,  i.  2446 
Drill-s.)wing,  effects  of  the  soil  on,  iL  3524 — expiriiiients  on 

was:eof  seed  by,  ii.  :i5:!l.  3534 
Drill-sowing  machine,  ii.  6341 

Drilling-up  land,  true  and  false,  i  2.381— land  made  flat 
prior  to,  i.  2.382 — the  prior  ploughing  affects,  i.  2.383 — 
partakes  of  the  form  of  the  ground,  i.  2:)84 — single  and 
double,  ib. — varieties  of  single,  i.  2,386.  2;i:(0 — distinction 
between  these,  i.  2391— feering  fur  double,  i.  23;t4 — 
varieties  of  double,  i.  2.397,  2;?98— difference  between 
them,  i.  2309^oub!e  always  unequal,  i.  24  0— obliterat- 
ing horse>'  footmarks,  i.  2402— width  of  drilN,  i.  2403 

why  double  with  tl>e  common  plcmgli  is  unequal,  I.  2404 
^-double  mould-lmard    plouiih  for,   i.   24''j — produce  of 
grain  and  straw  per  acre  by,  ii.  4537 
Driver  for  .stakes,  the,  i.  903' 
Drosimeter,  ilie,  ii.  2978 
Drover,  cattle,  should  have  no  dog,  ii.  3644 — of  sheep,  his 

qualiticalioris,  li.  :J594 
Druee,  Mr,  his  Hereford  ox,  ii.  6226 
Dry  fogs,  ii.  2!>81 
Dijcie  grubber,  the,  i.  2421 

Ducks,  winter  treatment  of,  i.  1604 — early  layers,  i.  292.) — 
hensgood  foster-mothers  for,  i.  2.'»2(i — treatment  of  young, 
L  2928— numbers  reared  at  .\ylesbury,  i.  2.429 — liatching 
of,  in  China,  i.  2950— to  secure  their  eggs,  ii.  51()7 
Dudgeon,  Mr  J.,  his  experiments  on  feeiiing  pigs,  i.  1598 
Dung  from  the  cow-byre,  liow  affected  under  cover,  i.  2024 
— horse  and  cow,  compared,  i.  2ti25,  2027— loss  on,  by 
fermentation,  L  2126— pi^s,  comjiared  with  cow,  i.  2028 
— and  sheep's,  i.  2o29 — effects  of  its  application  on  weeds, 
i.  2o;}0— its  colour  affi'cted  by  that  of  the  straw,  i.  1986 — 
and  urine,  comparative  viUucs  of.  il  5019 
Dunghills,  forming  of,  in  winter,  i.  1999— contents  of  all 
the  courts  formed  into  mixed,  i.  2000 — pnsitiim  of,  in  the 
fields,  i.  2001— formed  in  fhllow-fields,  i.  2003— emptving 
of  courts  for,  i.  2006— form  of,  in  the  field,  i.  2009 — com- 
pression prevents  fermentation,  i.  201ii — covering  on 
them.  i.  2011— from  the  hammels,  i.  2012— from  byres, 
i.  2013 — no  fermentation  in  winter,  i.  2014 — from"  un- 
covered courts,  i.  2iil5— covered  in  the  fields,  i.  2016— 
fermentation  much  in  the  f.irnier's  power,  i.  2017 — slied 
for,  in  the  field,  i.  2018— general  treatment  recom- 
mended, i.  2019— ooiings  from,  i.  2020 — composition  of 
these,  i.  2090— plan  of  field-stance  for.  i.  2021 — drains  for 
oozings,  i.  2022— examination  of  strictures  on  commoD 


waj  of  making  them,  i.  2031— treatment  of  farmyard,  i. 
2712 — are  turned  over,  i.  2713 —  sometimes  not  for 
l)0tat<ies,  i.  2714— rules  for  forming  projiortion.il,  i.  2716 
— .ire  turned  by  field-workers,  i  271  •< — the  daces  cut  by 
a  man,  i.  2719 — mode  of  turning,  i.  2720 — stale  of,  after 
it,  i.  2722 — twice  turned  for  turnips,  i.  2723 — old  some- 
times preferred  for  suedes,  i.  2725— old  mode  of  maiKig- 
ing,  i.  2726— new  mode  of  turning,  i.  2727 — indications 
of  tlie  feiiuentjition  in,  i.  2731 

Dung-hawk,  the,  i.  2433— spade,  i.  2012 

l>ii!ilop  cheese,  composition  of,  li.  4287 

Durham,  .'Vlr,  liis  mode  of  keeping  harness  horses,  i.  1533 

Dust-balls  in  horses,  i.  1.503 

Dutch  ashes,  composition  of,  ii.  4989 

Dutch  clinkers,  for  floor  of  steading,  iL  5422 

Dutch  hoe,  ii.  5li99 

Dwellings,  certain  plants  always  near,  i.  428 

Dyke,  drystone,  used  as  a  fence,  ii.  5692 — generally  con- 
structeil  on  erroneous  principles,  ii.  5693 — how  measured, 
ii.  5694 — double  and  single  faced,  ii.  51)95 — tools  fir,  ii. 
5("96 — time  for  erecting,  ii.  5697^-diggiiig  foundation,  ii. 
56ys — boulders  carried  Jind  stones  laid  down,  ii.  5699 — 
mode  of  building  it,  ii.  5702 — various  expedients  for  con- 
venience, ii.  571 1 — best  at  first.  iL  5719 — inferior  to 
liedges,  IL  5720 — for  a  sunk-fence,  iL  5721 

Earth,  specific  gravity  of,  i.  119 

Earth,  chemical  pro|>erties  of  the,  i.  214 

East-Lothian  plough,  the,  i.  662 — two-rowed  turnip-sowiig 

drill,  iL  3208 
Edging-iron, ii.  5892 

Edinburgh,  chair  of  agriculture  nt,  i.  522 — classes  of  praiy 
lical  chemistry  at,  i.  523 —laboratory  of  the  lIi.:;hLmd 
Society  at,  i.  524 — veterinary  college  at,  i.  528 — dairies, 
treatment  of  cows  in  winter  in,  L  1212 — sheep  market  at, 
ii.  3601 
Education   best   suited  to  agricultural  students,  i.  512 — 

scientitic,  for  sons  of  farmei'S,  i.  517 
E^l  of  the  wheat,  the,  ii.  41 19 

Egg.  constituent  p:irts  ol  the,  iL  5170 — the  shell,  iL  5171 — 
the  membrane,  ii.  5172 — tli"  vhi  e,  ii.  5173 — its  ash,  ib. 
— the  yolk,  ii.  517-4 — difference  between  white  and  yolk, 
ii.  5175 — specific  gravity  of,  iL  5176 — proportion  of  re- 
spective pirts.  li.  5177 — changes  on,  by  boiling,  ii.  5178 — 
source  ot  the  bone  of  the  chick,  iL  517;» — nature  of  animal 
albumen,  ii.  5180 — comp:u'isoii  of  seed  and  it,  iL  5181— 
sex  of,  ii.  5192 
Eggs  in  win;er,  i.  1616 — scheme  for  producing  a  large  num- 
ber of,  i.  1635— old,  not  worth  liatching,  L  2;»3!> — daily 
plieiiomefia  in  hatching,  L  2910 — period  of  laying,  iL 
5155 — nests  provided  for  laying,  ii.  51.56 — places  suitable 
for  tlie-e,  iL  5157 — time  for  collecting,  ii.  51.')8 — marked 
cliar.icters  of,  iL  516iJ— treatment  of,  ii.  5161 — to  preserve 
fresh,  ii.  5163 — importation  of,  ii.  5185 — duty  on.  ii.  5186 
Eild  giimner,  what,  i.  925 — cow,  L  1154 — ware,  L  1432 
Birometer,  the,  ii.  3961 
Electric  theory  of  ve;,'etation,  the,  i.  135 
Electricity,  its  nature  iindetined,  i.  120 — universally  dif- 
fused, L  121— when  excited,  found  at  the  surface  of 
bodies,  i.  123— .iccumul  ites  in  the  atmosphere  when  set 
free,  L  124 — conductors  and  nonconductors  of,  i.  122 — 
its  causes  unexplained,  ib  — positive  and  negative,  L  123 
means  of  exciting  it,  i.  124 — the  atmosphere  the  great 
reservoir  of,  ib. — sources  of,  i.  125— states  of  tl^e  gr  lund 
when  it  is  evolved  from  plants,  i.  127— its  force,  i.  12D — 
identified  with  galvanism  and  magneiism,  i.  130^velocity 
of,  L  l.il— <lttvelops  plants,  L  134 — considered  as  ime  or 
two  fluids,  L  I'M — resides  on  the  surfiice  of  matter,  L  137 
— and  vegetation,  L  149 — e;isiiy  excited  in  metals,  i.  151 
Electro-culuire,  how  suggested,  L  13.3 — its  first  application, 
ii.  5023 — how  electricity  can  be  mado  available  to  it,  ii. 
5o24 — apihiratiis  necessary  for  it,  iL  5029 — results  of 
experiments  in,  ii.  5031— conclusions  from  them,  ii.  5032 
— practicable  to  a  limited  extent,  iL  5033 
Electrometer,  the,  i.  l.'fi 

Elliot,  Air,  experiments  by,  with  special  manures,  ii.  4950 
Elm,  specific  gravity  of,  i,  119 — mineral  ingredients  in,  L 

465 
Embankment,  where  necess.iry,  ii.  .5744 — dimensions  of,  ii. 
5745 — line  of,  iL   3716— construction  of,   ii.  5748 — faced 
with  single-faced  dyke,  iL  5749— cost  of  nuiking,  iL  5750 
—time  for  making,   iL    5751— watering  pool  to  be  pro- 
vided, ii.  5752 — of  larger  dimensions,  iL  5753 
Emigrants  sliould  acquire  agriculture,  L   .556 — reasons  for 
this,  L   557 — agriculture    the  best  knowledge  they  can 
acquire,  i.  558 
Enclosure,  depends  on  the  purpose  intended,  ii.  5567— a 
ring-fence    indispensable,     ii.    5568 — carse    farms    often 
devoid  of  such,  ii.  5569— individual  fences  determined  by 
various  circumstances,  ii.  5571 — on  the  direction  of  ha 
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ridges,  ii.  5572— parallel  to  each  otlier,  ii.  5573— in 
straight  hues,  ii.  5574 — slmpe  deteiniined  by  circum- 
stances, ii.  5575 — size  of,  ii.  5581 — position,  ii.  5582 — 
number,  ii.  5585 — small  objectionable,  ii.  5587 — of  the 
ancients,  ii.  5589 

Encysted  tumours  in  cattle,  i.  l.'?85 

English  draught  horse  cdlbir,  the,  i.  678 

Entire  colt,  what,  i.  14;i'2 — liorsc,  ib. 

Entomolosy,  its  conne(  tion  with  aijriculture,  i.  506 

Ergot  of  hurley,  ii.  41i8 — its  probable  cause,  ii.  4129 

Ergot  of  rye,  its  properties,  ii.  4143 — its  ash,  ii.  4144 — its 
poisonous  effects,  ii.  4145 — chronic  ergotism  on  the  Con- 
tinerit,  ii.  4146 — aids  parlurition,  ii.  4117 

Ermine  moth,  the,  injiu-es  hedges,  ii.  56- S) 

Evaporation,  electricity  induced  by,  i.  125,  128 — in  spring, 
i.  2151 — in  sunnner,  ii.  3028 — from  the  ground  and  from 
watei-,  ii.  5248 

Ewe  hogg,  what,  i.  924— lamb,  what,  i.  923 

Ewe-milk  cheese,  composition  of,  ii.  4287 

Ewesin  lamb,  how  treated  in  winter,  i.  950— lambing  of,  its 
time  and  duration,  i.  2538 — prtparations  for  lambing,  i. 
2541 — extracting  the  lamb  without  assistance,  i.  2547 — 
and  witb,i.  2548 — treatment  after  lambing,  i.  2'50— how 
(o  .support  orplian  lambs,  i.  2553— put  out  to  the  field,  i. 
2.555— examples  of  unnatural  presentation,  i.  2557 — ■ 
means  used  to  make  them  take  tbeir  own  lambs,  i.  2.')()1 — 
and  to  take  tho.se  of  others,  i.  2563 — etiects  of  condition 
on  lambing,  i.  2565 — pet  lambs,  i.  2507 — mode  of  catching, 
i.  2568 — yield  of  lainb.s  by  Leicester,  i.  2578 — by  Cheviot, 
Blackfaced,  and  iSoulhdown,  i.  2580 — putting  out  to 
grass,  i.  25sl— farurs  on  which  liept,  i.  2.582 — lambing  of 
Cheviot  and  Blaokfaced,  i.  2i>^4 — lambing  on  the  hills,  i. 
2585 — its  time,  i.  2587 — di.seases  of,  i.  2590— slipping  of 
lamb,  ib.  —  protracted  labuur,  i.  2591  —  iirflanimalion 
of  the  womb,  i.  2592 — uddtr-clap,  i.  2596— in.  ividnal, 
sheltered  in  ewe-house,  i.  2597— mode  of  milking,  ii.  3996 
— a  busy  time  in  the  farm,  ii.  3997 — its  injurious  effects 
when  continued,  ii.  4002 — drafting  of  them  and  gimniers, 
ii.  4(107— marks  which  determine  this,  ii.  40(1^ — a  pro- 
portion onl>  drafted,  ii  40(19 — their  treatment  after  draft- 
ing, ii.  4011— drafts,  when  di.spused  ot,  ii.  4012— drafting 
in  liill-farms,  ii.  4013— period  of  Ian  bing  from  tupping, 
ii.  4716-  -and  gimniers  put  t'  geiher,  ii.  4718— their  treat- 
ment before  tupping,  ii.  4719 — lepgtli  of  tupping  season, 
ii.  4725— marked  as  tupped,  ii.  472()— tieatn.ent  of,  afler 
tupfiing,  ii.  4728 — gimniers  later  tupped  than,  ii.  4732 
— their  treatment  on  hill-tarms  in  autumn,  ii.  4734 — 
diseases  of,  in  autumn,  ii.  4740 

Exliortations  to  the  young  farmer,  ii  64.39 

Experiments,  the  fanner  engaged  in  praitical,  ii.  6348 — 
sujjgested  by  ms  n  of  scieme,  ii.  6350 — their  primary  ob- 
ject, ii.  6352- mode  of  conducting,  ii.  6353 — ingiedients 
used  in,  ii.  6357 — and  quantities  of  tlie.se,  ii.  6358— these 
all  weighed,  ii.  6361 — collecting  the  proiUuts,  ii.  6362 — 
difficulties  in  cnndncting,  ii.  63C3— qualifications  of  the 
suggestor  of,  ii.  6366— and  (jf  the  niakir  of,  ii.  6367— em- 
ployment of  special  manures  in,  ii.  6369— and  of  saline 
ingiedients,  ii.  6370 

Experimental  farm,  why  unsuited  for  tuition,  i.  541 

Factor,  the  ignorant,  i.  548 — the  competent,  i.  649 

I'ahrenbeit's  thermometer,  i.  164 

fairs,  when  first  instituted,  ii.  3602 

Fardlebonnd  iu  cattle,  i.  13.^3 

I'arm,  persons  required  to  conduct  tlie,  i.  55— where  these 
are  respectively  required,  i.  68 — supposed  extent  of  the, 
to  be  farmed,  i.  656— pigs  kept  on  all  kinds  of,  i.  1594— 
those  in  which  calves  are  and  are  not  i eared,  i.  2292 — 
occupy  tlie  entire  surface  of  the  country,  ii.  5210— local 
climate  to  be  ascertahied  on  looking  at,ii.  5262 — eonmion 
mode  of  otferiiig  for  one,  ii.  5316— conditions  of  this  de- 
pendent on  its  state,  ii.  5317 — the  common  n;ode  objec- 
tionable, ii.  5321 — belter  mode  of  offering  recommended, 
ii.  5322— periods  of  entering,  ii.  5351— how  the  outgoing 
crop  is  disposed  of,  ii.  53.>9—questioiis  of  minor  import,  ii. 
5362 — most  convenient  time  of  entering,  ii.  5354— most 
common  one  in  England,  ii  .5.''55— those  near  towns  feed 
no  sheep,  i.  ii92 — treament  of  cows  in  such,  i.  1241 — no 
winterings  kept  on  such,  i.  1251— pasturage  not  jirotitable 
on  such,  ii.  3720 — more  jirotitable  for  such  to  dispose  of 
grass  than  hay,  ii.  4070 — ordinary  dairy  business  of  such, 
ii.  4252 — arable,  sec  Arable — carse,  see  Carse,  &c. 

Farm  accouitbook,  ii  6410 

Farm  book-keeping,  .?c';'  Hook-keeping 

Farmer,  what  he  is,  i.  56— quiilitications,  &c.  of  tlie  tutor, 
1.  2,  19— should  be  acquainted  with  mechanics,  i.  78,  79 
' — and  with  hyorostatics,  i.  102—  difficulties  of  his  profes- 
sion, i.  15 — exhortation  to  the  young,  ii.  6439 — his 
duties  and  obligations,  ib.  —  bis  duty  to  his  farm, 
ii.  6440— his  duty  to  liis  live-stock,  ii.   6447— his  duty 


in  the  grain  market,  ii.  6448 — his  duty  in  experiments, 
ii.  64.50 — his  duty  to  his  servants,  ii.  64.53— his  duty  to  his 
neighbours,  ii.  6455 — I  is  duty  to  his  landlord,  ii.  6456 — 
his  recreations,  ii.  6457 — his  comparative  position,  i6. — 
his  duties  as  a  subject,  ii.  6459 

Farming,  difiVrent  kinds  of,  i.  34 — pastoral,  i.  35 — caree,  i. 
39 — near  large  towns,  i.  42 — dairy,  i.  45 — at  a  distance 
from  towns,  i.  48 — mixed,  i.  50 — why  recommended,  i.  53, 
54 

Farm-Iior.'ies,  names  given  to,  i.  1472 

Farm  servants  receive  potatoes  as  part  of  wages,  ii.  4809 — 
hiring  married,  ii.  6284 — and  unmarried,  ii.  (;287 — mode 
of  it,  ii  6j88 — conditions  of  it,  ii.  6289 — workmen,  ii. 
6298— S^ccltch  law  of  hiring,  ii.  6290— markets  for  it,  ii.  6300. 

Farrow,  what,  i.  1587 

Farrowed,  what,  i.  1587 

Fat,  distribution  of,  ii.  6187 — Liebig's  theory  of  its  forma- 
tion, ii.  6272 

Feathers,  origin  and  structure  of,  i.  2942 — to  prepare  for 
use,  i.  1623 

Feeding  of  animals,  rationale  of  the,  i.  1643 — their  organs 
of  digestion,  i.  1645 — their  functions  explained,  i.  1646 — 
the  oesophagus  of  the  horse,  i.  I(i47 — tlie  stomach  of  the 
pig,  i.  I(i48 — those  of  cattle  and  sheep,  i.  1649 — intestines, 
i.  16.^)0 — rumination,  i.  1652 — digestive  organs  of  birds,  i. 
1658 — composition  of  the  food  of  the  donieslicated  ani- 
mals, i.  1664 — Liebig  on  digestion,  i.  1666 — the  sacclia- 
rine  and  azotised  par's  of  food,  i.  1673 

Feeringpole,  the,  i.  741 

Fetring  ridges,  on,  i.  742 

Fen  land,  soil  and  drainage  of,  i.  2120 

Fevtr,  milk  or  puerperal,  i.  2240 — in  Iambs,  i.  2595 

Fiais  prices,  not  a  true  estimate  of  prices  of  grain,  ii.  5314 
—  the  old  mode  of  striking,  ii.  5315 

Field  operations,  summary  of,  in  spring,  i.  2130— should 
always  be  in  nn  advanced  state,  i.  2176 — time  lost  in  them 
cannot  be  made  up,  i.  2177- — best  advanced  by  subdivision 
of  labour,  i.  2178 — examples  of  advanced  labour  in,  i. 
2179 — and  of  the  contrary  stale,  i.  2180 — summary  of,  in 
sunimer,  ii.  3064 — anomalies  in,  in  autumn,  ii.  4353 — 
summary  of,  in  autumn,  ii.  4357 

Fields,  a  few  small,  useful,  ii.  5584 

Field-sports  comnence  in  autumn,  ii.  4355 

Field -workers,  their  duties,  i.  6() — their  wages,  ii.  6318 — 
their  condition  as  boiidagers,  ii.  6318 

Filly  foal,  what,  i.  14.32 

Fiiigers-and-toes  in  turnips,  ii.  3314 

Finnie,  Mr,  experiments  of,  with  special  manures  on  barley, 
ii.  4926— on  oats,  ii.  49.';0 — on  tunii|is,  ii.  4951 — on  tares, 
ii.  4iMi3— on  clover  and  rve-grass,  ii.  4965 

Fireballs,  number  of,  in  spiing,  i.  2175 — in  summer,  iL 
3063— in  autumn,  ii.  43,50 — in  winter,  i.  564 

Fiie-fanging  in  dung,  what,  i.  i024 

Fire-insur.ince,  necessity  of,  ii.  5560 

Flail,  construifion  and  action  of  tlie,ii.  4080 — often  errone- 
ouslv  constructed,  ii.  4081— American,  ii.  4082 — used  in 
England,  ii.  41  83 

Fbiiiders,  value  of  human  manure  in,  i.  2091^ — contents  of 
liquid  manure  tanks  in,  i.  2092 — composition  of  liquid 
manure  in,  i.  201--3 — to  what  it  owes  its  efficacy,  i.  2106 

Fkuichterspade,  tlie,  i.  2818— how  us(.d,  i.  2819— work 
done  by,  i.  2821— cost  of  using  it,  i.  2822 

Flax,  mineral  ingredients  in,  i.  462 — sowing  and  summer 
treatment  of,  ii.  3(!96— qu;iiitity  sown,  ii.  3108 — time  of 
sowing,  ii.  3110— weeding  of,  ii.  3115— dodder,  ii.  3117— 
its  botanical  position,  ii.  3118— Greek  period  of  sowing, 
ii.  3128 — native  country  of,  ii.  313(1 — test  of  its  ripeness, 
ii.  4425— pulling,  ii.  4426- rii'pling,  ii.  4J27— steeping,  ii. 
4428— spreading,  ii.  4429— lilting,  ii.  4430— should  not  be 
steeped  by  the  fain  er,  ii.  4433— crop  of,  ii.  4434— seed 
used  tor  cattle,  ii.  4435- strnciiire  of  the  plant,  ii.  4436 — 
good  quality  of  itself  and  of  seed  incompaiible,  ii.  4438 — 
forms  a  scourging  crop,  ii.  44.-9 — ash  in  flax  steep,  ii. 
44-10 — value  of  fabrics,  ii.  4441— extieuies  of  heat  that 
will  ripen  it,  ii.  .5245 

Flea-beetle,  the  turnip,  ii.  3290 

Fleece,  the,  on  vliat  rolled  up,  ii.  3934 — preparat-on  of  it 
for  rolling,  ii.  39.35 — freeing  it  from  impurities,  ii.  3936 — 
liow  rolled  up,  ii.  3937— differences  in  them,  ii.  3938 — 
coarse  stray  locks,  how  used,  ii.  3939— storing  of,  ii.  3940 
— moth  which  attacks,  ib. 

Flesh,  decaxed,  jioisonous,  ii.  6190 — its  constituent  parts, 
ii.  6191 — its  alkaline  and  acid  principles,  ii.  6192— motion 
of  itsjiii.es,  ii.  6193 

Flesh-coloured  tief'oil,  i.  2676 

I-'l  lit,  specific  giavitv  of,  i.  119 

Flour  of  wheat,  the,  i.  li'-63 

Fluids,  operation  of  gravity  on,  i.  103 

Fluids  and  solids,  the  laws  of,  i.  114 

Flukes  hi  sheep,  ii.  4744 
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Fly,  hlock-liomed,  injures  pease,  ii.  398S — the  linrse,  ii. 
3S(>.')— the  ulieat-steni,  ii.  4IU8— the  wheat,  ii.  410y—pro- 
b.iblj'  Ion;;  known,  ii.  4110 

Foal,  what,  i.  14.12—50011  ijaitis  its  feet  to  suck,  ii.  3673 — 
Hliould  lie  .-issisted,  ib. — its  wei^lit  to  ilmt  of  the  mare,  it. 
3700- its  growth,  ii.  ;!701 — its  increase  nfler  \ve.inuig,  ii, 
37(i2 — and  after  the  Hrst  year,  ii.  3703 — its  increa.-:e  in 
proporlion  to  its  food,  ii.  3704 

Fos,  forination  of,  i.  2f>3 — variei  wi'h  electric  s'ate,  i.  2t>4 
— its  states  difficult  to  explain,  i.  2(55 — prevails  from  hot 
and  moist  soils,  i.  2fif) — what  wind  brings  it,  i.  '2ii7 — prog- 
nostics of,  i.  2tij — its  optical  effects,  i.  209 

Folding  of  sheep   tJie,  ii.  4173 

Fod  pitcher  for  settiOi;  hurdles,  i.  104!> 

Foutpick,  the,  ii.  :Uiii 

Foot-picker  for  horses,  i.  1419— price  of,  i.  1421 

Footrot  in  >hvep,  i.  1073— causes  difference  in  management 
of  hill  pas'ure,  ii.  372.5 

Foot-sore  in  cuttle,  its  effects,  ii.  3G47 

Forage  plants,  se  Soiling 

Force-pump,  action  of  the,  i.  90 

Forest  tly,  the,  ii.  3S()o 

Forfarshire  dr.iU'.;lit-horse  collar,  the,  i.  677 

Fork,  stable,  i.  I42i> — Lincolnshire  straw,  (6. — for  sheaves,  ii. 
45.48  —  for  trenching,  three-pnmged,  ii.  3151  —  two- 
pronged,  ii.  3152 — mode  of  pr.vtecting,  i.  1765 

Fork,  trenching,  ii.  3148— tOst  of,  ii.  3155,  tWo 

Forking  fr.m  the  ground,  ii.  46l;i — hooded  stooks,  ii.  4615 
— gaitins,  ii.  4616 — from  the  cart  and  on  the  stack,  ii. 
4625 

Four-teeth  ewes,  what,  i.  931 

Fowls,  common,  treatment  of,  in  winter,  i.  1601— dise-ises 
of,  i.  162-1 — suilfters,  i.  1625— classified  list  of  distiises,  i. 
162o^ — lice,  i.  1627 — symptoms  of  laying  in  hens,  i.  '2^>0 
— every  hen  should  not  sit,  i.  28^1— selecting  the  eggs,  i. 
2S82— making  tl'e  nest,  i.  2-*»5— place  chosen  for  sitting, 
i.  2886 — time  of  day  best  for  sitting,  i.  2888— supplying 
food  while  sitting,  i.  2689— appeiirance  of  the  chicks,  i. 
2890— hens  should  be  set  in  succession,  i.  2S94 — iire  dis- 
posed to  wander,  i.  2895 -treatment  of,  in  autumn,  ii. 
5147 

Fox,  the,  destructive  to  poultry,  ii.  5195 

Frame  for  tilt-cart,  the,  ii.  4594 

Free  Diartiu,  wliat,  i.  1154 

Friction,  attending  to,  in  construc'ing  jnaoliinery,  i.  "9 — 
of  wa;er  in  pipes,  i.  110— its  effects  on  the  motion  of 
water,  i.  115 

Frost,  what,  i.  613 — where  it  originates,  i.  614 — extent  of 
its  penetnitioii  into  the  ground,  i.  615— always  present 
in  winter,  i.  (;16— its  uses  in  husbandry,  i.  616 

Frost-smoke,  effects  of,  i.  639 

Fuel,  kinds  (if,  i.  186 

Full-mouthed  eu-es,  what,  i.  931 

Fujigus,  definition,  &c.,  of,  ii.  4112— wiginates  diseases  in 
crops,  ii.  4113 

Furze,  used  tor  horses,  i.  1450— mineral  ingredients  in,  i. 
465 — used  as  a  hedge,  ii.  aiiHO 

Gardner,  Mr,  his  experiments  with  special  manures  on 
wheat,  ii.  4!il9 — on  barley,  ii.  4y25— i>n  oats,  ii.  4!i32— 
on  beans,  ii.  493() — on  potatoes,  ii.  4940 — on  swedes, 
ii.  4947— on  yellow  turnips,  ii.  4y5d — on  clover  and  rye- 
grass, ii.  4967 — on  le.i,  ii    4968 

Gaiiin  of  oats,  what.  ii.  4512 

Galactoiueter,  tlie,  ii.  42:>9 

Galvanism,  identitied  with  electricity,  i.  130,  152— its  name 
and  discoverv,  i.  151 

Game  fowls,  i.'l622 

Gander,  castration  of  the,  ii.  5193 

Garden  nniuld,  specific  gravity  of,  i.  374 

Gardens,  the  hind's,  dres.-ed  in  soring,  i.  2170— farmer's,  i. 
2171 

Garget  in  ewes,  ii.  3995 

Gasteritis.  its  symptim.'i,  ii.  3843— its  treatment,  ii.  3844— 
its  prevention,  li.  .'^45 

Gates,  field,  repairing;  of,  ii.  3572 — convenient  po.-ition  for, 
ii.  3573— and  use,  ii.  3.)7-J — fixing  the  posts  of,  ii.  .'i575— 
their  structure,  ii.  57.")(i — .strengthening  their  reL-langle, 
ii.  5757— the  diagonal  when  of  wood,  ii.  575S— use  of  the 
tie,  ii.  5769— imperfections  of  the  common,  ii.  S7iiO — 
trussed  wooden,  ii.  5761  — inm,  i'.  5762- tension  iron,  ii. 
5763- angle  iron,  ii.  5765— Miles'  iron  po.it  d  wooden,  ii. 
6766— poats.  ii.  5767 — hanging  them,  ii.  .'5768  — fastening, 
ii.  5769— painting  of,  ii.  5770— posts  in  the  Isle  of  Man, 
ii.  5773— cau-e  of  the  destruciiou  of  the  wood,  ii.  5774 

Gaulting,  see  Claying 

Gaws  or  grips,  i.  779 

Geddes'  turnip-sowing  drill,  ii.  3212 

Geese,  treatment  of,  m  wi.ter,  i.  1603— their  incubation 
early,  i.  2909— embrace  only  on  water,  i.  2910— symptoms 


of  laying,  i.  2911 — confined  to  lay  each  egg,  I  2912 — aat 
on  a  made  nest,  i.  2914 — supplied  with  oats  wh.le  sitting, 
i.  2915 — should  have  liberty  to  go  off  the  eggs,  i.  2916 — 
tre^itmeut  of  the  g'>sliii|;s,  i.  2920— bringing  up  by  Iiaiid, 
i.  2924— their  treatment  in  autumn,  ii.  5166 

Celding,  what,  i.  14:i2 

Geologv,  science  of,  i.  215^its  connection  with  agriculture, 
i.33(j 

Oimmer,  what,  i.  924— drafted  like  ewes,  ii.  4010 

(>lazier-work  of  steading,  specitication  of,  ii.  5505 — sky- 
lights, ii.  5.')(I6 

Gloves,  re;ipeiV,  ii.  4556 

Glue,  what  made  of,  it.  6159 

Gold  01  pleasure,  injury  to  Hax  from,  ii.  3116 

Goose  fat,  compusitiun  of,  i.  1633 

Gore-furrow,  i.  75  > 

Grain,  the  bi)t;inical  classification  of,  i.  1842 — Couteur's,  of 
wheat,  i.  1844— classification  by  the  tar  and  grain,  i. 
1845  —  propiirtion  of,  to  straw  per  acre,  ii.  45.33 — di7 
cannot  be  cooked  by  steam,  i.  1463— birds  destructive  to, 
ii.  4694  -Ciirrying  of,  ii.  4590 — winning,  ii.  4592 — stack- 
yard prepared  for  it,  ii.  4593— forkmg  it  from  the  ground, 
ii.  4613 — clearing  the  ground  of  stooks,  ii.  4ilI4— forking 
stooks,  ii.  4615— and  gaitins,  ii.  461ii— loiiding  cart  with 
sheaves,  ii.  4617 — roping  the  had,  ii.  4618 — tares  for  the 
horses,  ii.  4620 — sett-ng  cart  to  slack,  ii.  4623 — unloading 
it,  ii.  4625 

Grains,  see  Draff 

Graip,  the,  i.  1165 — the  three-pronged  dung,  i.  2433 — the 
potato,  ii.  4796 

Granaries,  i.  1685— in  towns,  ii.  6394 

Granite,  specific  gravity  of,  i.  119 — preparation  of,  for 
manure,  ii.  49;>2 

Grass,  thatching  of  stacks  with,  ii.  4653 — preservation  of, 
for  fodder  in  Germany,  ii.  40,s8 

Grasses,  effects  of  deep-sowing  on,  ii.  3558 — artificial,  L 
2634 

Grass  cocks  of  hay.  what,  ii.  4083 

Gra.ss  p.trks,  let  in  spring,  i.  2173 

Gniss  seeds,  time  for  sowing,  i.  2631 — varieties  sown,  L 
2633 — and  quantities,  i.  2635 — mixed  when  s  iwn,  i.  2646 
— sown  by  hand,  i.  2647 — by  machine,  i.  2.i48 — liairow- 
lug  in,  i.  -6')2— the  cereal  grains  aiuong  which  sown,  L 
2655 — frost  injures,  i.  26()5 

Grating  for  dr.iins  ni  steitding,  i.  1112 

Gravel  pits,  the  weeds  they  supply,  i.  403 

Gravel,  seashore,  the  weeds  it  sujiplies,  i.  404 — and  river, 
i.  -105 

Gravelly  loams,  character  of,  i.  310 — soils,  i.  339 

tireiise  for  carts,  i.  1.S41 

(irease  in  horses,  i.  1493 

Greenfinch,  the,  injurious  to  crops,  ii.  4G95 

Green  glass,  milk-di>hes  of,  ii.  4197 

Green  manures,  for  fallow,  wlnte  nmstard,  ii.  4174 — green 
weed,  ii.  418U — used  m  different  parts  of  the  globe,  ii. 
4181 

Green  rose-chafer,  the.  injures  turnip  seed,  ii.  4186 

Green  skit  in  lamlts,  i.  2,>81 

Grey  linnet,  the,  injurious  to  crops,  ii.  4700 

Grieve,  the,  his  duties,  i.  57 — not  required  always  to  work, 
i.  58 — not  required  on  every  farm,  i.  59 

Grignon,  agiiciiliural  school  at,  i.  bii) 

Grisen'.hwaite,  Mr.  on  special  maimies,  i.  205,  207 — on  the 
benefits  of  chemistry  to  agriculture,  i.  209 

Groom  for  the  saddle-horse,  the,  i.  1523 

Ground  and  air,  connection  of  temperature  between,  il. 
5246 

Grubber,  Kirkwood's,  i.  2417 — Ducie's,  i.  2421 

(irubs,  injurious  to  turnips,  ii.  S-ilO 

Guano,  excellent  for  turnips,  ii.'  323S— best  with  farmyard 
dung,  ii.  3i';J9— its  name,  ii.  :i343^conipared  with  exore- 
ments  of  qtiadrupeils,  ii.  3344— its  use  in  I'eru,  ii.  3345 — 
11  .liviiin  and  Chilian,  ii.  3346— African,  ii.  3.H7— ana- 
lyses of,  ii.  3:i48— azotb^d  mat  er  in,  ii.  33">0— adtilter- 
ationsof,  ii.  33.il— price  of,  ii.  3;iJ2— importation  of,  ii. 
3353— qtianrities  used,  ii.  335-1 — effects  of,  ii.  6376 

Guile,  wliat.  i.  2i>93 

Gunpowder,  u<«  of,  to  friu'hten  birds,  ii.  4712 

Gypsmii,  calcination  uf,  ii.  4997.    See  also  Special  Manures 

Ilail,  ii.  .3000— its  formation ,  ii.  3005— storms  of,  in  summer, 

ii.  3063— in  atituiim,  ii.  4350 — in   wiuter,  i.  664,    diO— 

insurance  airainst,  ii.  5.  64 
Ilaims,  i.  ii79 

llninaiilt  sc\lhe,  the,  ii.  4496 
liair,  its  cmipo^ition,  i.  1507— its  production,  i.  1503— its 

structiire,  i.   I.")!i9 — manufactured,  i.  1510— -of  animals, 

affecteil  in  summer,  ii.  3062 
Halo  in  winter,  i.  6  )4 
Hams,  imported,  ii.  6185 
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Hammels,  how  occupied  in  winter,  L  1084 — how  fitted  up, 
and  size,  i.  101)4 — Cimiparison  between,  and  byres,  i.  13(J5 

Handcocks  of  li;iy,  wbat,  ii.  4055 

Hand-hoeing  the  whtat  ciop,  ii.  4099 

Hand-pi.-l<,  tlie,  ii.  5()04 

Hand-rakes,  ii.  403y — using  theru.  ii.  4040— American,  ii. 
4087 

Handling  cattle,  liow  done,  ii.  3622 

Hannam,  Mr,  liis  experiments  witli  special  manures,  ii. 
493«,  4i)5.5 

Happergawin,  what,  i.  ?320 

Hard  lands,  what,  i.  211!) 

Harness,  where  aicomniodited,  i.  1405 — price  of,  i.  1542 — 
cleanins,  ii.  6333 — for  carts,  i.  1S32 — fur  the  .-^haft-lioi-se, 
t6. — for  the  trace  one,  i6. — its  weight,  ib. — of  Forfarshire 
trace-liorse,  i.  ls'i3— of  lew  tiler,  i.  183')— reins,  i.  1837 — 
shaft-horse  in,  ib. —  and  trace  one,  i.  1S38 

Harne3--plousli,  tlie  Lothian  collar,  i.  67')' — the  Firfarshiro, 
i.  677— and  the  English,  i.  678— halms,  i.  679— bridle,  u 
6S0 — t)e:iring-reins,  i.  GSl — back-band,  i.  (j8- — reins,  i. 
6s3 — ornaments,  i.  684 — weiglit  of,  i.  685 

Harness  of  the  s;iii(lle-hcirse,  i.  1.j3-1 

Harrows,  rbomboidal,  in  wood,  i.  2346 — in  iron,  i.  234!) — 
the  tines,  i.  235't — hnw  equipped,  i.  23.52 — drill,  rectangu- 
kr,  i.  2443— trianifular,  i.  2446— braUe,  i.  2416— for  grass 
seeds,  i.  2652— iron,  for  gra^s  seeds,  i.  2653— Norwegian, 
iL  3104 — snow,  i.  251)9— for  sjireading  top-dressing  on  piis- 
■ture,  ii.  3732— carriage  for,  ii.  6005^treatmentof,  ii  6337 

Harrowing,  how  done,  i.  2355 — cross,  i.  2356 — finishing,  i. 
2357 — to  judge  of,  i  2358 — importance  of  good,  i.  23.t9 

Harvest,  the  great  event  of  autumn,  ii.  4351 

Harvest  bug,  the,  i.  2956 

Hatted  kit,  ii  4314 

Hawthorn  butterfly,  injures  hedges,  U.  5689 

Haxton,  Mr,  his  expernnents  on  sowing,  ii.  3544 

Hay,  Jlr,  his  experiments  on  sowing,  ii.  3533,  4872 

Hay,  should  be  raised  on  hill-farms,  i.  1041 — givtn  to  work- 
horses, h.  3087 — and  to  young  horses,  ii.  .30!?9 — to  feeding 
cattle,  ii.  3090^nuti  itive  properties  of,  ii.  3092 — ash  of, 
ii.  3093— goid  old,  ii.  3094— bad,  ii.  3095— making,  not 
well  done  in  Scotland,  ii.  4023 — how  done  there,  ii.  4024 
— why  this  mode  is  pursued,  ii.  4025 — from  natural  and 
artificial  grasses,  ii.  4027 — cut  by  the  piece,  ii.  402!)^ 
English  mode  of  uiaking,  ii.  4033 — English  mode  of  stack- 
ing, ii.  4042 — economical  mode  of  carrying,  ii.  4044 — ■ 
Scotch  mode  of  inakinu,  ii.  4052 — and  of  stacking,  ii. 
4060 — made  on  carse  farms,  ii.  4007 — on  pastoral  ones, 
ii.  40'i8 — on  dairy  ones,  ii.  4069 — and  on  mixed  hus- 
bandry ones,  ii.  4o71 — crop  of,  ii.  4072— the  English  the 
best  mode  of  making,  ii.  4073— making  in  Saxony,  ii.  4074 

Hay-house  for  work-horses,  i.  1408 

Hay-knife,  the,  ii.  30S6 

Hay-racks  in  work-horse  stable,  i.  1393 

Hay-rake,  the  Ameriain,  ii.  40:)I4 

Hay  seed,  mode  of  securing,  ii.  4079 

Hay-stack,  how  cut  down  and  brought  in,  ii.  3085 — oblong, 
English  mode  of  making,  ii.  4045— two  forms  of  heads,  ii. 
404) — heating  in,  ii.  4047 — preparatory  to  thatching,  ii. 
4048 — t  latching,  ii.  4ii49 — round  form,"  ii.  4050 — oblong, 
Scotch  mode  of  building,  ii.  4060 — ascertaining  the  con- 
tents of  an  oblong,  ii.  4076 — of  a  round,  ii.  4ii77 

Heat,  electr  city  excited  by,  i.  124 — nntag  )nistic  to  gravity, 
i.  1.59,  160 — cannot  be  seen,  i.  161— alters  the  forms  of 
bodies,  i.  162 — expansion  of  bodies  by,  i.  liii) — produced 
by  various  fuels,  i.  1S6 — in  sinumer,  li.  3033 

Heath,  young,  bears  frost  be'ter  ilian  old,  ii.  3737 

Heathcote's  steam-plouijh ,  i.  171 

Heavenly  bodies,  aspects  of  the,  i.  2159 

Hedges,  how  made  in  Ho||;md,  ii.  56S5 

Hedge  weed-hook,  ii.  5i.)69 

Hedger,  his  duties,  i.  61— not  needed  on  all  farms,  i.  62 — 
his  wages,  ii.  6316 

Hedger's  axe,  ii.  5644— spade,  ii.  5669 

Hefting,  injurious  1 1  cows,  i.  2250 

Helio-thernionieter,  the,  ii.  3032 

Hemp,  mineral  ingredients  in,  i.  462 — sowing  and  summer 
treatment  of,  ii.  3131— not  suited  for  Scotland,  ii.  3137— 
its  botiinical  position,  ii.  3139— weed  infesting,  ii.  3140— 
oil,  ii.  3141— price  of  seed,  ii.  3142— compo-iiion  and  ash 
of  seed,  ii.  3143,  3144— its  inanageraent  similar  to  flux,  ii. 
4442 — the  farmer  should  not  steep  it,  ii.  4451— seed  pre- 
pared for  Ciittle,  ii.  4452— treatment  of  s;ed.  it.  44.53— 
crop  of,  ii.  4454- uses  of,  ii.  4455— scutcliings,  ash  of,  ii. 
445t! — stems  of  Inoian,  a  substitute  for  opium,  ii.  4458 

Hens,  time  when  hatching  should  cease,  ii.  5148 — will  go 
abroad  to  seek  nests,  ii.  5149 — cruel  expedients  to  prevent 
clucking,  ii.  5151— time  for  selecting  to  lay,  ii.  5153— 
moulting,  ii.  5154. 

Hen-house,  the,  i.  1609 

Hepburn's  double-conical  roller,  ii.  3102 


Herefords,  points  of,  ii.  6225 

lierschel.  Sir  John,  on  the  benefits  of  the  physical  sciences, 
i.  74 — on  their  acquirement,  i.  511 

Hide  of  the  horse,  the,  i.  15o6 — of  ox,  good  and  bad,  iL 
61.55 — imported,  ii.  6156 — uses  of,  ii.  6157 — tanned  im- 
ported, ii.  615S 

Heifer  calf,  what,  i.  1152 

Higlil.-md  and  Agricultiu^l  Society,  laboratory  of  the, 
i.  524 

1  linos'  houses,  see  Cottages 

Hint-end  furrows,  i.  751 

Hinting,  what,  i.  1432 

Hirseling  of  flocks,  the,  ii.  4005 

Hoar-frost,  origin  of,  i.  ()27 — injurious  effects  of,  i.  62S — ■ 
easily  melts,  i.  629 — acc'mipamed  with  clear  air,  i.  630 — 
happens  with  rising  barometer,  i.  631 — flat  lands  most 
suhject  to  it,  i.  632 — objects  easily  protected  from  it,  i. 
633 — injurious  near  stream?,  i.  635 — promoted  by  damp 
subsoil,  i.  636— produces  peculiar  currents  in  the  air,  i. 
637 — its  crystals,  i.  638— etlects  of,  in  spring,  i.  2167 

Hoddcsflen,  agricultural  farming  school  at,  i.  533 

Hoe,  wooden,  for  barn,  i.  1792— for  scraping  mud,  i.  2039 
— hand  draw,  ii.  .■?257 — for  drains,  ii.  5814 

Hofwyl,  agriculluial  school  at,  i.  536 

Hog,  "what,  i.  1587 

llog's  Urd,  ii.  6181 — skin,  its  uses,  iL  6182 — bristles,  ii. 
6l!i3 

Hogg,  what,  i.  924 

Hogg  lamb,  what,  i.  923 

liolcus,  mineral  ingredients  in,  i.  4G4 

Holly  used  as  a  hedge,  ii.  56s5 

Honey  dew,  ii.  33u3 

llook,  sfe  Sickle 

Hop,  mineral  incredients  in,  L  465 — square  hills  for,  iL  3158 
— and  quincunx,  ii.  3159 — production  of  the  young  plants, 
iL  3161 — planting,  ii.  3162 — varieties,  ii.  3163— digging 
about  it,  ii.  31ii.4 — manuring  it,  ii.  3170 — dressing  the 
shoots,  ii.  3172— poling,  ii.  3174 — training,  ii.  3179 — treat- 
ment of  the  bines.  iL  3181 — attacked  by  wiretwomi,  ii. 
3184— and  by  the  fly,  ii.  3191- affected  by  mould,  iL  3192 
— its  botanicjil  position,  ii.  31!»4 — uses  of  the  bines,  ii. 
3195— ash  of  the  leaves,  ii.  3202— of  the  bine.  ii.  3203— 
picking,  iL  4390,  43yl— crop  of,  ii.  4396-drying,  iL  4397 
— cooling,  ii.  4400 — proposed  plan  of  drying,  it.  4401 — 
bagging,  ii.  4404 — stacking  the  poles,  ii  4406 — cost  of 
picking,  ii.  4407— its  history,  ii.  4408 — ash  of,  ii.  4412 — 
of  the  flower,  iL  4415 — an  I  of  spent,  ii.  4416 — mineral 
ingredients  taken  from  sod  by,  ii.  4413 — import  duty  on, 
ii.  4417 

Hop  fly,  the,  ii.  3191 — ladybird  destroys  it,  ib. 

Hop  ground,  formation  of,  ii.  3145 — its  cost,  ii.  3165 — its 
duration,  ii.  3193 

Hop  trefoil,  the,  i.  2678 

llopetoun  oats,  composition  of,  i.  1292 

Hopetoun  tare,  the,  i.  2472 

Hopper,  Mr,  his  short-horn  bull,  ii.  6211 

Hurdeiu.  its  nature,  L  1920 

Horizontal  spade,  the,  iL  5>9t 

Horns,  uses  of,  iL  61iil^^f)rm3  of,  ii-  6238 — indications  of 
age,  ii.  62ii» — ^and  of  disease,  ii.  6240 

Hornbeam,  used  as  a  hedge  in  Germany,  ii.  5685 

Horses,  language  to,  assistance  to  leins,  i.  687 — to  stop,  i. 
68s — to  less.n  motion,  L  GSil — to  go  forward,  i.  690 — and 
backward,  i.  691 — to  come  towards  you,  i.  692 — to  go 
from  you,  i.  69:1 — construction  of  stables  for,  i.  1389— 
daily  winter  treatment  of,  i.  1411 — mash  for,  i.  1422 — 
treatment  during  bad  weather  in  winter,  i.  1427 — .^hould 
be  bred  on  the  farm,  i.  1428— thrive  on  cooked  food,  i. 
14.34— rationale  of  feeding  them,  i.  143.') — young,  where 
accommodated  in  the  steading,  i.  1430 — food  given  to 
them  in  winter,  i.  1431 — names  according  to  age,  &c.,  i. 
14.32 — bruised  raw  equal  to  cooked  food,  i.  1437 — econo- 
mic ration  for,  L  1438 — turnips  given  to,  i.  1439— pota- 
toes, i.  1440 — carrots,  i.  1441 — and  parsnips,  L  1442 — 
fond  of  bread,  i.  1443 — meals  for  them,  i.  144-t — formula 
of  food  by  Pro.'essor  Low,  L  1445 — food  for  posting,  i. 
1446 — their  intelligence,  i.  1471 — winter  diseases  and 
their  treatment,  i.  1473  — bleeding,  i.  1474 — blistering,!. 
1476— physicking,  i.  1477 — drendiing,  L  1480— fomenta- 
tion, L  1-482 — poulticing,  L  1483 — lotions,  i.  1484 — pulse, 
i.  1485— :injections,  i.  1486— louse,  i.  14^8— batis.  L  1490 
— inflammation  of  bowels,  i.  14!J1  —  common  colds,  i. 
1492 — grease,  L  1493 — shot  of  grease,  L  1494— stomach 
staggers,  i.  1495 — thrush,  i.  1497 — corns,  i.  1498 — broken 
wind,  L  1499 — sprains,  i.  1500 — saddle  galls,  i.  1501 — 
crib-biting  and  wind-sucking,  i.  1502 — dust-ball,  i.  1503 
— worms,  i.  150-t — specks  in  the  eye,  i.  1505 — ^number  used 
in  agriculture,  i.  1513 — annual  tear  and  wear,  i.  1514 — 
value  of  the  labour  of,  i.  1515 — on  farms  exempt  from 
duty,    i.  1516 — imported  free,  i.  1517 — dealers  in  them 
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Hor»e»,  continued — 
nibt  be  licensed,  L  1518 — and  elan^hterers,  i.  1519 — 
stealine  il.ein  not  now  capital,  L  1520 — warrandice  of,  i. 
1521-tlieir  k>ot  liaMe  tu  disease-,  i.  1544 — iU  fomi.  i. 
154o — prepartDg  it  for  tlie  ^lloe,  L  1V4(> — olioe  fur  it,  how 
fom.ed  and  I5tted,  i.  1549  —  shoeing,  i.  1552  —  loose  box 
allo«s  the  foot  tu  expand,  i.  1557— IriinniiMg  their  heels, 
i  15C.' — hay  given  lo  tliem,  ii  3087 — time  fur  pasturing 
them,  ii.  3-49 — their  treatment  on  pasture,  ii.  'Mb>> — iu 
stAble  or  hamrael,  ii.  3^5l — tinie  fi>r  tlitir  lying  out  at 
niglit.  iL  3K52  —  time  for  pa«turii:^  .voung.  it  3853 — 
n-atering-po'l  essti.tial  to  the.<  ,  ii.  3:m4 — eiit  con8t;inily 
at  juisture,  ii.  S'-o'i — saddle,  run  «tgr;i>s.  ii.  3<5.i — should 
Dot  giaze  wi'.h  .-Jie'  p,  ii.  3857 — thtir  disea.ses  in  summer, 
B.  3S5-»— s.-id<!le  RaIN,  i6.— ilec,  ii.  385U— b.t,  ii.  t>&(«— 
fly,  ii.  38U3— fore-t  fly,  ii.  S-v^— raeie<jric  fly,  ii.  3*^66— 
their  He^li  .old  in  Pans,  iL  li'-OT — used  in  London,  ii. 
^.•< — draught  gelding,  p  .ints  of,  ii.  6214 — stallion,  ii. 
6215 — mare.  ii.  621t)— colou  s  of,  ii.  6217 

Horse-chesuiut,  specitic  gravity  of  the.  i.  119 

Uorse-lioe,  the,  iL  32.50 — .Sniiih's,  for  drilled  green  crops, 
iL  4100 — how  u;^,  iL  4102 — Wilkie's,  with  parallel  mo- 
tion, ii.  3252 

Horse-pond,  forming  of,  ii.  5.33*5 

Horse-power  uf  water,  calculation  of,  L  117 

Horse-rake,  hay  and  stubble,  ii.  4037 

Horse-wheel,  under-foot  and  over-hrad,  L  1715 

Horton,  Mr,  hL<  lonz-hom  bull,  iL  6225 

Hoven  iu  cattle,  L  1.3!Sl 

Howey  and  Co.,  .Messrs,  their  draught  gelding,  ii.  6214 

Howden,  Mr,  his  e.xperiraents  on  feeding  cattle,  i.  1336 

Bumble-liee,  the,  injures  the  bean.  ii.:'9S4 

Humnieller,  cylinder,  i.  1h|0 — hand,  L  1811 

Ur.nms,  electric  state  of,  i.  144  -^pecilic  gravity  of,  L  374 — 
its  functions,  iL  5126 

Hunt,  Mr.  on  the  ii  fluence  of  coloured  light,  i.  194 — e.Tpe- 
riments  by,  on  comparative  sowing,  ii.  3542 

Hurdles,  how  set,  i.  9'>2 — their  dimensions  and  parts,  i.  1042 
— larchuL  1044 — wiilow,  L  Id*; — oak,  i.  1047— EnKlish 
form  of,  L  1047  —  fold-pitcher  for  setting,  i.  1049  — 
couplings  for,  L  10.50 — number  required,  i.  1051 

Husbandry,  best  method  of  acquiring,  L  1 — practical,  tb. — 
difficulties  of  the  pupii,  i.  12 

Hutin  .ir.d  Boutigny,  their  process  for  preventing  decay  of 
wood,  ii.  5774 

Hutton,  .Mr,  his  experiments  on  feeding  cattle,  i.  1360 

Huxttble.  Mr,  his  luc-tliod  of  feeding  sheep,  i.  96L 

Hydraulics,  wli.it,  i.  108 

Hydrauhc  press,  liramah's,  i.  107 

Hydro_en,  electric  state  of,  i.  140 

Hjdrography,  science  of,  L  215 

Hydrostatics,  laws  of,  should  be  knowTi  by  the  fanner,  i.  102 

Hygrometers,  what,  i.  17!( — various  substances  for,  L  1&4 — 
feathers  of  birds  are,  L  234 

Hygrnstopes,  what,  i.  178 

Hypothec,  its  effects,  ii.  6400 — its  use  to  the  tenant,  iL 
6401— its  origin,  ii.  6402— its  nature,  iL  64U3 

lee,  not  compact,  i.  641 — its  origin,  i.  642 — its  expansiODi 
i.  64.3 — its  force,  i.  644— why  n-it  formed  on  deep  water, 
i.  64.5 — evaporation  fn.ra,  L  647^-cooling  powers  of,  i 
648— different  thicknesses  of,  L  649 

Ichneumon  fly,  the,  ii.  3.307 

Idio-elcCtric  bodies,  what,  L  122 

Implements,  should  be  simple  and  strong,  L  7S — care  of, 
ii  63.3.J 

Implement-house,  fitting  up  of,  ii.  6346 

Imponderable  bo<ties,  what,  L  Ibi 

In-and-in  breeding,  ii.  6273 

In-calvers,  what,  i.  1154 

Indian  corn,  tte  .Maize 

Indian  rubber  pavement,  for  cow  byres,  i.  1126 — how  laid, 
L  1127— ^i^eof,  i.  1129 

Indigestion  in  pigs.  ii.  5141 

Inorganic  matter,  what,  i.  200 — materials  of  ph4nts,  propor- 
tion of,  i.  203 

Insecu  which  infest  slieep,  i.  1067  ;  ii.  3752— cattle,  i.  1375  ; 
ii.  38o3 — liorses.i.  1488;  ii.  3859— swine,  i.  I.'>y5— poultry, 
i.  1627— tie  hop,  ii.  3184  —  turnip,  ii.  3290  — ciblMge, 
iL  3375 — m.'ing.'kl-Nvurzel,  ii.  .'JJftH —carrot ,  ii.  3416 — 
parsnip,  ii.  3441 — rape,  iL  3454— clover,  ii.  .3><94 — wheat, 
ii.4107— b.irley,ii.  4130 — outs,  ii.  4137— potato,  ii.4ie:i 

Insurance  .ngiinst  tire,  ii.  .55tiO — for  cattle,  ii.  5573 — against 
hail,  ii.  5564 — for  hiiid.s'c'ws.  ii.  55'>5 

Invtiitr.ry  and  valuntiun  ofs-oek.  ii.  6408 

Iron,  wrought,  specitic  gravity  of,  i.  119 

Iron  l>edsteads,  for  cottages,  ii.  5:j43 — hammer  nut-key,  iL 
6003 

Irrigation,  managing  the  water  in  water-meadow.<.  iL  C064 
— misuianagement  of  it,  ii.  6066— lime  for,  iL  60C9— pro- 


duce from,  ii.  6070 — {wriad  ef,  on  hill-farnu,  iL  6071— 
theory  of,  ii.  8072 
Italian  rye-grass,  ash  of,  iL  3897 — sown  amongst  wheat,  ii 
4104 — a  forage  plant,  ii.  4.387  —  compared  with  other 
rNe-graiises,  ii.  43M — asli  of  the  seed,  iL  4389 

Jenisalem  artichoke,  mineral  ingredients  in,  i  463 — its  cul- 
ture, ii.  4(>89 — its  botanical  position,  ii.  46b0 — ash  of  llic 
tuUrs,  iL  4693 

•loiner-work,  calculation  of,  ii.  632S 

Jo.nt-lellon  in  calves,  ii.  3846 

Joliiistc.n,  Profess  r.  on  the  relation  l)etween  the  study  of 
plants  and  agriculture,  L  323 — on  the  meclianical  actioa 
of  the  soil,  L  444— on  the  mineral  ingredients  of  plants, 
L  4lj'> — on  tliC  origin  of  mould,  L  5ol 

Jrihu,t<ine,  A.  K.,  on  the  distribution  of  plants,  L  325,  326 
— on  the  physiognomy  of  the  vegetable  kingdom,  i.  ;^ — 
on  the  distribuiion  of  vegetable  forms,  i.  32: — on  the 
relative  pro|  onions  of  families  of  plants,  L  329 

Juniper,  used  a-  a  hedge,  iL  56n5 

Jussieu's  natural  method  of  botany,  L  321 

Kaenitz  on  the  cumulus,  i.  2-44,  246 — on  the  influence  of 
the  sun  on  clouds,  L  247 — on  the  cumulo-stra'us,  L  256 — 
on  se:isonaI  rains,  i.  304 — on  the  cryAtallisatian  of  water, 
i.  646 

Kain,  what,  ii.  53.50 

Keil  for  markii  g  sheep,  ii.  3591 

Keds,  what,  ii.  3753 

Kelp,  whence  derived,  i.  2116 

Kiliiiory  wooden  trussed  gate,  iL  5761 

Kilnhe:<d  limestone,  iL  (i<)35 — lime,  ii.  6039 

King.  Mr,  experm.ents  by,  on  sowing  wiieat,  ii.  4878 

Kirkwofid's  trubber,  i.  2417 — sheep-fwdder  rack,  iL  4787 

Knives,  for  trimm:ng  tiiniips,  L  815 

Knot-grass,  mineral  iugredients  in,  L  464 

Kohl-nilii,  properties  of,  iL  3.3.55 — its  culture,  iL  3357  — 
transplanting  or  sowuig,  iL  3.358 — m.v>ure  for,  ii.  3361 — 
compared  with  Swedish  turnip,  iL  3363 — varieties  of,  iL 
336.3 — weif;ht  of  bulb,  ii.  .'^4 — its  botanical  position,  iL 
33t>5— culiure  of,  iu  Ciermany,  iL  3366 — feeding  of  horses 
and  oows  witli,  ii.  3367 

Labour,  different  distribution  of,  in  England  and  Scotland, 
ii.  5.364 — results  of,  in  England,  Scotland,  and  Irelaad, 
ii.  5:i6.5 

Labour  account,  iL  6431 — sample  of  farm,  ii.  6438 

Ladders,  i.  1742 — numbers  of,  L  1743 — to  set  up,  kc,  i. 
1744 

Ladvbird,  the,  useful  in  the  hop-ground,  iL3I9l — inimical 
to'aphides,  iL  3306 

Laing's  >wedish  turnip,  tte  Turnip. 

Lauib,  what,  i.  923 

Lambs,  to  mother,  tn  ewes,  L  2563— pet,  how  brouglit  tip, 
i.  25<j7 — age  when  castrated,  L  2569 — weaiher  for  it,  i 
257U — cat>tratii>ii,  i.  2571 — old  mod  •  of  ii,  i.  2572^-di>ck- 
iirg  their  tails,  i.  2573 — marking  their  ears,  L  2.^74— how 
to  slop  bleeding  alter  dockin::.  i.  2.575— treatment  of  the 
scrotum  »fter  lastratioii,  L  2576 — the  testes  do  not  always 
de.s<.end,  i.  2577 — how  kept  w.-irm  on  hill  {arms.  i.  25»>6— 
losses  from  snow  on  these.  L  259S — diseases  of.  green  skit, 
L  2581 — purging,  i  2.)93 — cos:iveness,  i  2594 — fiVer,  i 
2d9.i — many  wean  themselvts  :.t  shearing-tiine,  ii.  8993  — 
weaving  of  Leicester,  li.  3;<y4 — the  ewes  d'sened  to  be 
niiiked,  ii.  3995 — dr^lderinp  of,  iL  399 — whgn  disposed 
of.  ii.  39H9 — dipf'ing  in  ar^enic  depreia;e'i,  ii.  40«0  — 
treatment  on  hill  farms  after  weaning,  ii.  4003 — for  the 
table,  ii.  40<I4— distases  of.  in  suinn.er,  iL  4005 — weaa 
tl.einselves  on  hill  tarms,  ii.  40(.i5— where  m.-iy  be  bled,  ii. 
4ti0<) 

Laaimas  red  wheat,  a  variety  for  spring  sowing,  L  2377 

Land,  period  of  judging  it  aright,  ii.  5263 — subsoil  as  well 
as  soil  to  be  attended  to,  iL  52'>S — divei^ity  of  soils  in 
most  tarms,  ii.  5°i69 — method  oi  judging  of  them,  ii.  5280 
— requireiuents  of,  for  nti>ed  husbandry,  ii.  5283—  Used 
money-rent  of,  how  estimated,  ii.  53*5— unsiitisLictory 
with  fluctuating  prices,  ii.  5291 — rent,  half  citsh  and  half 
grain,  iL  5292 -mte  of  iniert^st  affects  that  of  rent,  ii.5JSl3 
— ordinary  mode  of  estimating  reut,  iL  5294  -arguiiients 
in  favour  of  money-rent,  ii.52!*d — rent  dependentoii  state 
of  C'irui,  iL  5300 — natural  rcnt,wluit,  tb. — covenanted  rent, 
iL  5.301— both  may  lie  constant  or  fluctiiatiu'.'.  iL  5:102 — 
injustice  of  prtsent  6y-t<?ni  of  gniin  rents,  iL  5304 — remedy 
proposed,  ii.  5.305 — diffi'  uliies  attending  its  adoption,  iL 
5.306- itii  advant.ixes,  ii.  5307 — objection  «'.:aii:st  it,  ii. 
S3II8— various  Keheme-  pro|>o-td,  ii.  5312 — old  proportion 
of  prf>duce  not  now  corrtei,  iL  5313 

Landowners,  evils  of  their  ne'.;lect  of  agriculture,  i  543 — 
tlieir  sons  as  agricultural  pupils,  ib. — should  learn  agri- 
culture when  young,  L  544 — and  afterwards  study  other 
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professions,  i.  545 — apt  otiierwise  to  acquire  a  distate  for 
agriculture,  i.  5-Ki — consequences  of  tlieir  ignorance  of  it, 
i.  547,  548,  S.")!,  555— aiid  of  their  acquaintance  with  it, 
i.  549,  55!),  its.q. 
Land-breize,  the,  liow  produced,  i.  94 
Land-riilier,  Ilepburu's  double-conical,  ii.  3102 — Swedish, 

ii.  3106 
Lantern,  a.  i.  1209— stable,  i.  14;;b 
Lapcocks  of  lia\ ,  what,  ii.  41)54 

Larch,  specific  gravity  of,  i.  11a — mineral  ingredients  in 
the,  L  465 

Larynx  of  cattle,  inflamniation  in  the,  ii.  3815 

Laws  in's  potato-raiser,  ii.  4794 

Lawton  hybrid  turnip,  see  Turnip. 

Lea,  effects  of  speci;il  manures  on,  ii.  4968 

Lead,  whence  derived,  ii.  5497 — spetilic  gravity  of,  i.  119 

LeiiS3s,  usual  mode  of  obtaining  information  of  a  farm,  ii. 
5323 — pruited  conditions  of,  ii.  5324— conditions  might 
be  eiisily  adjiisttd,  ii.  5:S5 — ordinary  reservations  in,  ii. 
632f) — tlie  cropping  clauses  of,  ii.  5329 — mdinaiy  devia- 
m  tions  of,  ii.  5330 — the  penal  clauses  of ,  ii.  5334 — subletting, 

'  &c.,  in  Ireland,  ii.  5335— in  parts  of  Enjiland,  ii.  ,'>3.38— 

not  without  alloy,  ii.  .5339 — application  of  gram  rent  to 
tenancy-at-will,  ii.  ,'y841— many  trifling'  conditions  should 
be  abolislud,  ii.  5342 — difference  in  England  and  Scot- 
Land  of  the  tenant's  pacing  the  public  burdens,  ii.  5344 — 
minute  of,  ii.  5^49 

Ledger,  ii.  6411 

Leguminoss,  properties  of  the,  i.  1951 — tlieii-  division,  i. 
24511 

Leguminous  plants,  see  Beans,  Pease,  &c. 

Leic  ster  paring  plough,  the,  i.  2828 

Leicester  sheep,  dinmont,  points  of,  ii.  6218 — tup,  ii.  6219 
— ewe,  ii.  62,'l) 

Lentils,  mineral  ingredients  in,  i.  462 

Leslie's  hygrometer,  i.  180 

Level  lot  of  cattle,  what,  ii.  3783 

Leveling  of  high  ridges,  the,  ii.  5964 — box,  ii.  5966 — mode 
of  using  it,  ii.  51)67 — staff  for  drains,  ii.  5817 

Lice  in  sheep,  i.  1067 — in  cattle,  i.  1375— in  horses,  i.  1488 
—in  pigs,  i.  l.-)95— in  calf,  i.  2299 

Liebig  on  the  inorganic  constituents  of  plants,  i.  201 — on 
the  ammonia  brought  down  from  the  atmo.sphere,  i.  292, 
294 — on  the  effect  of  the  discovery  of  the  m.neial  ingre- 
dients of  pliinfs  on  agriculture,  i.  470 — on  digestion  in 
animals,  i.  1666 

Lifting  of  potatoes,  see  Potatoes 

Light,  treated  of  by  science  of  optics,  i.  188 — in  summer,  ii. 
3030 — it  compared  with  that  of  other  seasons,  ii.  3031 — 
influence  of  yellow,  red,  and  blue,  on  vegetation,  i.  193 

Lightning,  difteient  kinds  of,  ii.  2988 

Lime  tree,  specific  gravity  of,  i.  119 

Lime,  specific  gravity  of  unslaked,  i.  119 — in  plants,  ii.  5051 
where  procured,  ii.  6li23 — effete  and  caustic,  ii.6024 — has 
most  effect  near  manure,  ii.  602.5 — in  shells  from  the  kiln, 
ii.  6010— slaking,  mode  of,  ii.  6011 — mode  of  spreading, 
ii.  601.3 — quantity  laid  on,  ii.  6016 — applied  once  in  a 
lease,  ii.  6018— its  price,  ii.  6019— its  weight,  ii.  6(20— 
period  of  applying,  ii.  6021 — its  effects,  ii.  6022^cfimpo- 
sirion  of  slaked,  ii.  60.=8 — the  purest  lie>t,  ii.  604i>— in 
large  or  small  duses,  ii.  6041 — exhausting  to  the  land,  ii. 
6042 — conipo>t  for  top-dressing,  ii.  6044 — its  efiects  on 
heath,  ii.  6045 

Limestnne,  specific  giavity  of,  i.  119 — where  found,  ii.  6033 
— gravel,  ii.  6034 —  omposition  of  good,  for  land,  li.  6035 
— howhurnt,  ii.  6036— Carluke, Cockermouth,  Kilnhead, 
and  Relig,  ii.  (035 

Liming  land,  cbject.s  of,  ii.  6008 — over,  its  effects,  ii.  6043 

Lined,  what,  i.  l.)87 

Links,  weeds  peculiar  to,  i.  407 

Linnet,  the,  destroys  turnip  seed.  ii.  4188 

Linnsiis's  system  of  botany,  i.  321 

Linseed,  oil  yielded  by,  i.  132.3 — used  for  feeding  cattle,  i. 
1261— compiisition  of.i.  1262— ash  of,i.  462,  12()3— im|ior- 
tation  of,  i.  1264.  ii.  3126— machine  for  biuising.  i.  r265 
— priiperties  of,  ii.  3111 — meal,  its  uses,  ii.  3119 — oil.  ii. 
3120— husk,  ii.  3121— its  price,  ii.  3127— used  in  bie;td,  ii. 
3129 

Liquid  manure,  tanks  for.  i.  2062 — carfs,  i.  2076 — obloquy 
for  not  using  it,  i.  2(185 — motives  for  using  it,  ft. — 
neglect  of  it  in  towns,  i.  2088 — dairy  farms  supply  most 
of  it,  i.  2091  -  its  composition,  i.  3094 — circnmstancps 
regidatinc  its  value,  i.  209.5 — coms"  urine,  i.  2096 — its 
value  varies  with  the  season,  i.  2i  97 — changes  traceable 
in  it  with  age.  i.  20i)S  —  its  specific  gravity,  i.  2099  — 
human  urine,  i.  2100 — that  of  the  horse,  the  sheep,  and 
the  pig,  i.  2101 — mineral  ingredients  of  these  la^t,  i.  2102 
—  wlien  best  applied,  i.  2103  —  quantify  of  manure  in  it, 
i.  2104 — Sprcngel's  conclusions  regarding  its  application, 
L  2105 — efieeis  of  mixing  with  mould,  i.  21U6 


Liquidmanuredrains,!.  1113— tank,  i.  1114— pump,  i.  1115 

Litter,  what,  i.  1.587 

Litter,  how  laid  down  in  courts,  i.  2004 — how  it  should  be, 
i.  20u5 

Littered,  its  meaning,  i.  15^7 

Littering  turnip  ground  for  sheep,  i.  955 

Live-stock,  points  to  be  aimed  at  in  breeding,  ii.  6197 — 
symmetry,  ii.  6198— robustness  of  constitution,  ii.  (i206 — 
disposition  to  attain  early  maturity,  ii.  6208 

Loam,  character  of,  i.  336 

Lomba,  M.,  his  plan  for  evading  the  potato  disease,  ii.  4167 

London,  veterinary  college  at,  i.  530— mising  of  veal  for,  i. 
2294— sheep  best  suited  for  its  market,  ii.  3600 — and  cattle, 
ii.  6450 

Loni,'-lioiii5.  points  of,  ii.  6225 

I.otliian  diaught-hor.-e  collar,  the,  i.  676 

Lovelace,  Lord,  his  experiments  on  carrots,  ii.  4946 — on 
mangold-wmzel,  ii.  4962 

Low,  Professor,  his  formula  of  food  for  horses,  i.  1445 

Lucerne,  mineral  ingredients  in,  i.  464— not  suited  lor  Scot- 
land, i.  25i;< — its  culture,  i.  2514— its  botiinical  position,  i. 
2518 — its  ancient  origin,  i.  2519— its  culture  near  London, 
i.  2520— variety  cultivated  in  Switzerliind,  i.  2521— ash  of, 
i.  2522— weight  and  co^t  of  set  d,  i.  2523 

Lvary,  when  cattle  are  said  to  he,  ii.  3022 

Lythax,  in  rearing  calves,  i.  2278 

Macaroni,  manufacture  of,  i.  1902 

M'Bryde.  Mr,  his  experiments  on  feeding  sheep,  1.  960 

M'Culloch's  window  for  cottages,  i.  1134 

Macgillivray,  Pruftssor,  on  the  connection  between  plants 

and  the  soil,  i.  435— on  the  digestive  organs  of  birds,  i. 

1660 
Machines,  error  regarding  increase  of  power  in.  i.  80 
M'Lagan,  Mr,  experiments  by,  on  sowing,  ii.  :<531 
M'hean.  .Mr.  his  experiments  on  special  m.iimes,  ii.  4966 
M'Lintock,   Mr,  his  experiments  with  special  manures,  ii. 

4!i22 
M'Turk,  Mr,  his  Blackfaced  ram,  ii.  6231 
Madia,  its  history  and  culture,  ii.  3476— its  oil,  ii.  3477 

grows  in  Scotland,  ii.  3478— its  botanical  position,  ii.  3479 

— asli  of  the  seed,  ii.  3480 
Maggots,  in  cheese,  ii.  4296— injure  sheep  in  summer,  ii. 

JLagnesia,  accompanies  phosphoric  acid,  ii.  50.52 

Magnetism,  one  means  of  electricity,  i.  124— identified  with 
it,  i.  130,  1.54— its  extent  if  operation,  i.  153— terrestrial, 
how  suppo.sed  to  arise,  i.  156 — how  it  and  voltaism  may 
affect  tlie  ground  in  culture,  i.  157 

Magpie,  the,  destructive  to  poultry,  ii.  5208 

JIain,  Mr,  his  experiments  with  special  manures,  on  wheat, 
ii.  4920—011  barley,  ii.  4927— on  carrots,  ii.  4943 

Maize,  mineral  ingredients  in,  i,  462— given  to  horses,  i. 
1451— and  to  poultry,  i.  1301— nutritive  matter  in  an 
acre,  i.  1.S02 — composition  of,  i.  1.303— ash  of,  i.  1,304 
— not  suited  to  Britain,  ii.  3481— requires  good  soil 
and  shelttr,  ii.  34^2- its  culuire,  ii.  3484 — time  for  sow- 
ing, ii.  34S(i — its  botanical  position,  ii.  .3492— its  geogra- 
phical distribution,  ii.  3493— ash  in  its  straw,  ii.  3494 — 
importation  of,  ii.  3495,  4688- period  of  harvest,  ii.  4673 
—cobs  pulled  off,  ii.  4674— tak  ns.'  off  the  liu-k,  ii.  4675 
—keeping  of  tlie  heads,  ii.  4;;76— tawing  the  grains  off  the 
heads,  ii.  4!i77— its  produce,  ii.  4679— value  of,  per  acre, 
ii.  4681 — good  for  poultry  and  pigs,  ii.  4<)82 — nutritive 
niatttr  in  acre  of,  ii.  4684— pro.  iice  of.  in  America,  ii. 
4685 — value  of  it,  ii.  4686— heat  required  to  ripen  it,  ii, 
5241  ^ 

Malformations  in  live-s'ock,  ii.  6247 

Mallet  for  f  riving  stakes,  i.  902 

Malt,  is  it  nutritious?  i.  1285— its  composition,  i.  1286— its 
nutritive  i^ower,  i.  1287— i:s  ash,  i.  1288- green  for 
cattle- feeding,  i.  1324— its  use  falling  off.  i.  1913— its  con- 
sumption, i.  1914— its  importation,  i.  1915 

Malting,  process  of,  i.  1922— loss  sustained  in,  i.  1289 

Man,  Isle  of,  .stone  gatn-posts  of  the,  ii.  5773 

Mane  comb  for  horses,  i.  1419— price  of,  i.  1424 

Jlnnge  in  pigs,  ii.  5144 

Mangoln-wurzel,  mineral  ingredients  in,  i.  46.3— polling,  i. 
834— storing,  i.  8,36— composition  of  long  red,  &c.,  i.  854 

— nutritive  matter  in,  i.  900— its  properties,    ii.  3.381 

varieties  of.  ii.  .3382— soil  for,  ii.  3383— Scotland  not 
suited  for  it,  ii.  3384— its  culture,  ii.  3.385— sowing,  ii. 
3386 — manuriii!;,  ii.  33.'.0— insects  which  attack  it,  ii. 
3391— weiuht  .  f  crop,  ii.  3392— weight  of  roots,  ii.  3393— 
apt  to  run  to  seed,  ii.  33.94 — its  bo  anical  position,  iL 
3395 — its  proper  name,  ii.  ,3397— its  seid  peculiar,  ii.  3398 
—ash  of  yellow  globe,  ii.  3:"99— and  of  long  red,  i5.— ash 
in  one  ton.  ii.  3400— probable  effects  of,  ou  milk,  ii.  3402 
—effects  of  special  manures  on,  ii.  4961 

Marble  imlk- cooler,  ii.  4200 
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Manual  iiiiplem«nts,  treatment  of,  iL  6342 

Mare,  what,  i.  1432— period  of  li.r  foaling,  ii.  3G70— 
symptoms  of  it,  ib. — foals  quickly,  ii.  3b,  1— her  treatment 
afttr  fiial.ne,  ii.  3674 — yxtt  to  Rniso  nt  rest,  ii.  ;*i7o — when 
rea<iy  to  take  the  horse,  ii.  3676-li.iw  t«>  present  l»er  to 
liim.'ii.  3iu7 — t<i  detennine  her  being  in  fiial,  ii.  3679 — cir- 
cumstance agllill^t  lier  being  in  foal,  ib. — when  heconics 
barren,  iL  diiliO — proportional  weight  of,  to  her  foal,  iL 
3700 

Marl,  shell,  ii.  60:?0— clay,  u.  6032 

Marlinit  land  in  England,  ii.  GnSl 

Marshall,  Mr,  his  experiments  on  feeding  cattle,  i.  13o3 — 
his  mixture  for  Imrst-s,  i.  1449 

Marshes,  plants  which  distinguish,  i.  411 — sea,  i.  412— cul- 
tjvatt:d.  Herds  which  infest,  i.  413 

M.'utin,  Mr,  on  the  po;uto  dUeose,  ii.  4156 

Masoii-wnrk  of  steading,  speciiicafinn  of,  ii.  5.')96 — mode  of 
measuring,  ii.  .')394 — C'lSt  of,  ii.  5511 — stones  used  in,  ii. 
5427— for  cottag;  s,  ii.  556a 

Mason's  liygnmieter,  i.  1^2 

Masters,  obii;,'ations  of,  to  servants,  ii.  6292 — responsibility 
of,  for  S;rvant>,  li.  62y3 

Mathematics,  wliv  applicable  to  agriculture,  i.  74 — abstract 
and  deuiODStrative,  i.  75 — their  study  elevating,  i.  51S 

Mattoik,  the,  ii.  5956 

Meariow,  permanent,  moist  climate  necessary  for,  ii.  37S5 
— more  useful  than  pasture,  ii.  378'J— abundant  m  Eng- 
land,  ii.  37>7 — scarce  in  ^^coIland,  ii.  37n5 — in  Uollaod, 
ic,  it  3790 

Meadow  hay,  ash  of,  ii.  3093 

Meadow  crane-fly,  tlie,  L  2504 

Me  isles  in  pigs,  i.  1597,  ii.  5145 

Mechanic^,  uses  of,  to  acricultiire,  i.  77 

Mech.inists,  should  know  practical  husbandry,  L  73 

Mechi,  Jlr,  his  experiments  on  sowing,  ii.  3641 

Melvin,  Mr,  his  exi^riments  wiih  spcciiil  manures,  ii.  4964 

Merino,  origin  of  the  name,  ii.  3975 — sheep,  ii.  3976 

Meslin,  what,  ii.  48j3 — pmctic-e  correct  in  theory,  ii.  4894 
— most  common  mixtures  for,  ii.  4595 

Meteoric  fly,  the,  iL  3*)6 

Meteorology,  science  of,  i.  215 

Mildew,  injures  (>ease,  ii.  3MI — iu  wheat,  ii  4114 

Miles'  wooden  field-gate,  iL  5766 

Mil.h  or  milk  i-ow,  what,  i.  1154 

Milk,  treatment  of,  in  winter,  i.  1244 — most  derived  from 
cows  in  b\re,  L  1372 — utensils  for,  ii.  4194 — iU  treatment 
in  the  dairy.  iL  42)9 — yield  variou*,  ii.  4256 — circum- 
stances which  affect  its  quality,  iL  4260 — and  quantity, 
ii  4259 — plienomena  accomp;inying  its  dinnges,  ii.  4261 
— its  composition,  ii.  42"2 — lioi.s  and  freezes  as  water,  iL 
426:i — itsasli,  iL  4264— i:s  com|>o>ition  v;<ries,  iL  4265 — 
its  specific  gravity,  ii.  426f> — adulteration  of,  ii.  4270 — 
plantt  affect  its  flavour,  ii.  4271 — coinp.isilio:i  of  skimmed, 
ii.  4272 — ii  it  a  natural  eniul'^ion  ?  ii.  427.3 — reqirirtd  to 
make  a  ihce^e,  ii.  4.80 — under  the  disease  named  cocote, 
iL  43i)2— a  sour  cog  of,  iL  43o5 — oatmeal  ponriige,  ii.  4308 

Milk-cooler, iL  42w 

MiHc-disI.es,  e:u-thtnware,  iL  4195 — Wedgewood  ware,  iL 
4196— glaas,  ii.  4197— wooden,  iL  4198— zinc,  i.  4199, 
4201 

Milk-hou^,  plan  of,  ii  4192— to  be  kept  clean,  ii.  4208 

Milk-sieve,  ii.  4205 

Milk-sickness  in  America,  the,  iL  4:203 

Millet  seed,  luineral  ingredients  in,  i.  462 

Mist,  tee  Fog 

Mites  in  cheese,  iL  4293 

Mixed  hu-bandry,  its  origin,  i.  4^ — what,  i.  50 — extent, 
capital, ami  rent  for  fanB,i.  51 — reooramended,  i.  .52 — and 
why,  i.  53 — its  excellence  and  safety,  i.  5i — qualifications 
of  turnier,  L  69 — tixtd  money-rent  of  farui,  how  es.iuiated, 
iL5288 

Model  farms,  why  a  misnomer,  i.  542 

Moeglin,  agriciikural  school  at,  L  538 

Moles,  oishxure  |>asture,  ii.  3763— catching  them,  ii.  3764 — 
its  cos*,  ib. 

Moot,  pUnu  which  distinguish  H,  i.  409 — drv,  its  plants,  L 
410 

Moorband  pan,  breaking  it  up,  ii.  6006 — its  fonnatioD,  iL 
6007 

Monsoons,  the,  i.  93 

Morton,  .Mr,  on  the  origin  of  !«ils,  i.  484 

Mothering  a  lamb,  what,  i.  3563 

Moths,  injurious  to  turnips,  ii.  3309 — plan  for  destroying, 
iL  3311 — to  pasture,  ii.  37«1 

Mould,  cliar:uter  of,  L  343 — what,  1.  4!)2— changed  accord- 
ing to  circnniStances,  i.  4S   —its  origin,  L  495,  5'jO 

Moiild-fiirrou,  i.  751 

Mould  affecting  the  hop,  iL  3193 

Moulting  fever,  the,  L  2955 

Mountains,  colours  of,  indicated  by  certain  plants,  i.  434 


Mountain  paetiirM,  plant*  which  diitinguidi  tbetn,  L  417 — 

dry,  L  4l!S — «et,  i.  419 
Mouth-piece,  the,  for  cattle  when  choking,  i.  1.379 
Miwbrav,  ilr,  his  e\|>erimeuts  on  feeduig  cattle,  i.  1320, 

1321 
Madie,  R.,  on  the  trade-winds,  L  29H— on  the  influence  of 

the  tropics  on  the  winds,  i.  299 — on  Uie  difficultv  of  fore- 
telling the  weatlier,  i.  319 
Muir-bunihig,  improves  the  heath  for  sheep,  iL  3736 — bow 

done,  ii.  373^-l.iw  of,  iL  3740 
Miiir-ill,  te  Ked-water 
Mushrooms  in  autumn.  iL  4344 
Musical  strings,  intes'ines  of  sheep  used  for,  iL  6173 
Mustard  seed,  mineral  ingredients  in,  i.  462 
Mutton,  relative  weights  of  offal  and,  iL  6162 — weights  of 

different,  ii.  IJ163— rule  foi  knowing  the  age  of,  iL  6165^ 

loss  in  cooking,  ii.  <<l(j6— ham,  iL  6167 
Muzzle  for  saddle-horses,  i.  1560 

Nails  in  bam,  L  1795-for  carts,  i.  1830 

Natin^l  hist-iry,  its  objects,  L  215 

Natural  philosophy,  why  applicable  to  agriculture,  i.  74 — 

pliysicil    sciences  embraced   imder,    i.  76 — iu  elevating 

effect.  L  518  • 

Navel-ill  in  calves,  i.  2-2<)6 
Nebuiz  in  Ixirses,  L  1505 
Neu.  how  set,  L  907 — the  shepherd's  knot  in,  i.  908 — a|»- 

pearance  when  set,  i.  910 — what  made  of,  i.  I*i54 — lio« 

wrought,  i.  1055— needles  for,  L  1056 — spools  for,  L  1K9 

-length  of,  L  lifti— will  confii  e  HIackfaced  slieep,  L  lot  I 

— wrought  by  macliioery,  L  lii62 
Newberry's  dibhlii  g-macliine,  iL  3550 
Newington's  dibbling-machiiie,  iL  3551 — mode  of  using,  IL 

3552 — his  cultivator,  ii.  4103 
Nievlng,  a  mode  of  milking,  L  2358 — ^better  than  stripping, 

L  2259 
Nightsoil  and  lu-ine,  use  of.  in  China,  iL  49S7 — in  Belgium, 

iL  4988 
Nimbus,  see  Chro-cumulostratiis 
Nitrates  of  sodii  and  potash,  see  Special  manures 
Nitro.:en,  its  electric  s'ate,  L  141 — in  horse  and  cow  dung, 

L  2"t2.T — in  pig<'  dung,  i.  2028 — in  sheep's,  i.  2y29 — most 

abundant  in  shreds  and  green  leaves,  iL  5047 
Nitrogenous  substances,  effects  of,  iL6374 
Norwegian  hiirrow.  the.  ii.  3104 
Nose-bags,  price  of,  L  1424 

Oak,  specific  gravity  of,  i.  119 — mineral  ingredients  in,  L 
465 

Oats,  mineral  ingndients  in,  L  462  -nutritive  matter  in  an 
acre  of,  i.  1291 — composition  of  the  grain,  i.  12./2 — ash 
of,  i.  1294— o  I  in,  i.  12;».3— for  horses,  i.  142  J— ash  in 
straw,  i.  1974— their  holanical  position,  L  l.'i25— cLissiff- 
cation  by  tlie  gr:\in,  short,  i.  l;i2j — long,  i.  1927 — and  by 
the  ear,  pnnicl-s  diffu-^d.  i.  1.42S — panicle^  I  ;teral,  L  19^ 
— crops  of,  L  1930 — the  larina,  i.  19.i;j — not  menlio'  ed  in 
Scripture,  i.  1935  -  geogr.ipliical  distribution  of.  i.  Iu36 — 
when  sown,  L  24*4 — suitabk-  for  nil  s<irts  of  faruiS,  i. 
24"+!— varieties  sown,  i  2487 — quantity  siwn.i.  2.91 — 
sowing  bro.ideast.  L  2494— water- fuir.iwed.  rolled,  and 
gawed,  i.  2497 — sown  broadci«t  witli  machine,  i.  25f»0— 
sown  in  rows  wi  h  drills,  L  2501 — reason  of  .sowing  nu-r 
curtailed,  i.  ■2.»03— the  gruh,  i.  2.)04 — recnver  from  iu 
attacks,  i.  2507 — weaning  tint  different  from  grub  ravagf, 
L  250i) — treatment  in  Germany,  I  2J0!) — their  culture  in 
summer,  iL  4131— top-dressin'.'.  iL  41.33 — disca-«8  in 
summer,  ii.  413.J — :ish  of,  ii.  413S — nitrogen  in,iL  41.39 — 
crops  of,  vary,  ii  4552 — results  of  sowing  ditfeient  kinds 
togetlier,  it  4-!t6— tff>;ci3  of  special  manures  on.  iL  49f0 
— mineral  ingredients  tl  ey  take  from  the  soil,  ii.  5058 — 
cost  of  replacing;  these,  ii  .>o71 

Oatmeal,  i.  19-11— pn.p-irtion  of,  in  the  grain,  i.  19.32— the 
ordinary  foOd  of  the  Scottish  plouglunan,  L  19:i7 — bread, 
L  19:« 

Oaf -grub,  the,  L  2.504 — .nffects  wheat  on  le»,  I  2503 

aClhrioscope,  the.  ii   .=v2.i7 

Offal*,  proportion  of,  to  live-weight,  ii.  .36.33 

Oil  cake,  for  feeding  ^l  etp.  i  97ti — f.r  feeding  cattle,  1. 
V26>i — price  of.  i.  12  i7— nutritive  properties  o.'  English 
and  .Ku.er  can,  L  126.S — ash  of  these,  i.  12o9-siibstituta 
for,  L  1270— i  ..p  .rtation  of,  i.  1272.— ii  3121— cx|«ri- 
meuts  with  it  ih  feeding  sheep,  ii.  3122— given  to  calve* 
for  quaner-ill,  ii,  3124 — ot  China,  iL  4985 

Oil  cake  box  for  si  ecp,  L  943 — breaker,  L  915 

Oil-can,  the,  i.  1746     ■ 

Open  sow.  what,  i.  15S7 

Optical  .-qiiare.  the.  ii.  5600 

Optics,  the  Silence  of,  i.  183 

Organic  mattir,  what,  L  198 

Overdriving  cattle,  what,  ii.  3646 
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Overshot  water-wheel,  the,  i.  113 

Oxen,  what,  i.  115-i— occupy  the  hammels,  I  1146 — tlieir 

treatment   in   byres,   i.  1210 — the   best,   imported  from 

HoL-tcin,  ii.  3;63 
Oxford,  .igricultural  chair  at,  i.  531 
Ox-louse,  tlie,  i.  1376 
Oxygen,  its  electric  state,  i.  139 

Pack  of  wool,  its  weight,  ii  3943 

Packing  of  wool,  how  done,  ii.  3943 

Pack-sheets  for  wool,  how  made,  ii.  3913 

Pail,  tlie  milking,  i.  22o2 

Painter- work  of  steading,  specifications  of,  ii.  5507 — fneasur- 
ing  and  pricing,  ib. — lithic  paint,  ii.  55U8 — white  lead,  ii. 
5509 

Paragreles,  ii.  3')07 

Paratonneies,  ii.  2991 

Paring  and  burning,  what,  i.  2S13 — its  objects,  i.  281-1 — 
done  by  the  flauehter-spade,  i.  2sl9 — by  the  paring- 
plough,  i.  2823 — when  done,  i.  2829 — setting  up  the  turfs, 
1.  2 S:iO— the  burning,  i.  2s31 — harrowing  in  the  ashes, 
i.  2835 — its  cost,  i.  28:!d — crop  after  it,  i.  2S37 — aif- 
erences  of  opinion  regarding  it,  i.  2S3i — when  to  be  done, 
i.  2  <40— rationale  <rf  it,  i.  2S11— test  of  its  utility,  i.  2842 

Parker,  Air,  his  experiments  with  Newbenv's  dibbler,  ii. 
3537 

Parochial  schools  of  Scotland,  education  of  the  agricultural 
student  at,  i.  512 

Parsley,  for  pastures,  i.  2645 

Parsnips,  mineral  ingredients  in,  i.  46.3 — pulling.  L  839 
— storing,  i.  840 — tlieir  composition,  i.  854 — their  pro- 
perties, i.  896 — given  to  horsss,  i.  1442 — scarcely  suited 
to  Scotland,  ii.  3435— soil  for,  ii.  3436 — culture,  ii.  3437 
— seed,  ii.  3438 — attacked  by  insects,  ii.  3441^seed 
easily  r.ai-ied,  ii.  3442 — cost  of  cultivating,  ii.  3443 — 
botanical  position,  ii.  3444 — aud  characters,  ii.  3445 — 
culture  in  Jersey,  ii.  3446 

Partridge,  the,  injurious  to  crops,  ii.  4706 

Parturition,  defiiiitiun  of,  ii.  36'i3 — period  of  sestation,  iL 
35S2 — subdivisiiins  of  labour,  ii.  3584 — natural,  preter- 
natural, difficult,  and  complex,  ii.  3685 — example  of  the 
first,  ii.  36s6 — of  the  second,  ii.  3687 — of  the  third,  ii. 
36S8— and  of  the  fourth,  ii.  36-i9— its  phenomena,  ii. 
3690— stages  of,  ii.  ,3691 — .action  of  the  muscles  in,  ii. 
3692 — effect  of  the  liqu  ir  aninii,  ii.  36.9.'! — this  action  ex- 
plained, ii.  3694 — contraction  of  the  womb,  ii.  3695 — its 
dilatable  condition,  ii.  3^)96— its  rigidity,  ii.  .3697 — effect 
of  the  Uist,  ii.  3698 — iiotliiug  should  be  done  with  violence, 
ii.  3699 

Pastoral  farms,  where  fotmd,  i.  35 — what  appropriated  to, 
i.  36 — their  extent,  ib. — stocking,  capit.il,  and  rent,  i.  37 
— do  not  fatten  sheep  on  turnips,  i.  994 — number  of 
sheep  on,  i.  9.99— should  have  arable  land.  i.  1000 — winter 
treatment  of  cows  on,  i.  1221 — arable  land  in,  i.  1245 — 
steading  for,  i.  1246 — have  different  kii)ds  of  pasturacre, 
ii.  3722— calves  go  with  the  cosvs  on,  ii.  3781 — where  the 
young  stock  graze  on,  ii.  3782 — grow  h.ay,  ii.  4068 — those 
forslieep,  their  physical  geograp'y,  ii.  .5211 — and  that  of 
those  for  sheep  and  cattle,  ii.  5213 — how  to  estimate  the 
fixed  money-rent  of,  ii.  52S6 

Pastor  il  fanner,  qualirications  of  the,  i.  3S 

Pasture,  repairing  the  fences  of,  ii.  356f) — gathering  the 
stones  off,  ii.  'So  >7 — rolling,  ii.  356S — rubbing- posts  in,  ii. 
3576 — in  summer,  period  of  lambs  and  ewes  at,  li.  3705 — 
advantages  of  artificial  ones  natural  for  them,  ii.  3706 — 
new  grasses  for,  their  seiecti m,  ii.  370S— carse  farms 
destitute  of.  ii.  3719— not  profitable  for  farms  near 
tOAvns,  ii.  3720 — kind  required  by  dairy  farms,  ii.  3721— 
and  by  pastoral,  ii.  3722 — soft  be>t  for  lambs,  ii.  3723 — 
and  hard  for  ewes,  ii.  37i'2 —regulation  of  hill,  ii.  3725— 
unfenced,  inconvenient,  ii.  3728 — plants  in  mountain,  ii. 
372!)  —  appearance  of  white  clover  on,  ii.  373n  —  top- 
dressing  mountain,  ii.  .3731 — hijured  by  the  crane-fly,  ii. 
37.58 — weevil,  ii.  37.")9— by  ants,  ii.  3760— by  \ariou3 
moths,  ii.  3761 — by  the  cockchafer,  ib. — by  nioles,  ii. 
3763 — injured  by  over-;tocUing,  ii.  3772 — and  by  con- 
tinual stocking,  ib. — effects  of  mixed  stockins.  it.  3773 — 
peculiarly  affected  by  mixed  husbandrj-,  ii.  3774 — usi  of 
permanent,  ii.  3789 — fattening  powers  of,  in  Holland,  ii. 
3790 — in  Normandy,  ii.  3791 — in  the  valley  of  .■Vuge,  ii. 
37.92 — extent  required  to  fatten  nn  ox,  ii.  379.3 — com- 
pared with  hay  in  fattening,  ii.  ,3794 — in  DM  Friesland, 
ii.  .3795 — in  .\uge.  fattens  all  winter,  ii.  3796 — increase  of 
fle~h  per  day  in,  ii.  37.97 

Pavement,  Caithness  and  Arbroath,  ii.  5423 — Indian  rub- 
ber, i.  1126 

Pawlelt,  Mr,  his  experiments  in  feeding  sheep,  i.  958,  972 
— on  wasliin?  turnips  for  them,  i.  974 

Peac  'Cks,  i.  1621 

Peahens,  management  of,  in  hatching,  i.  2930 


Pease,  mineral  ingredients  in,  v  462 — nutritive  matter  in 
acre  of,  i.  1296 — ash  of,  i.  1300— composition  of,  i.  1299 
— tlieir  botanical  position,  i.  1958 — their  grain,  ib. — crops 
of,  iy59-coniposition  of,  i.  l.WO— the  fecula  "'f,  i.  1962— 
were  much  cultivated,  i.  1963 — less  sown  than  formerly,  i. 
2452 — formerly  sown  broadcast,  i.  2453 — n^w  mostly 
with  the  bean,  i.  2454 — their  culture,  i.  2455 — never 
manured,  i.  24.5.9 — varieties  sown,  i.  24''0 — quantity 
sown.  i.  2461 — garden,  snwn  in  the  field,  i.  2463 — their 
culture  in  summer,  ii.  3987 — injured  by  insects,  ii.  3988 — 
and  by  mildew,  ii.  3991 — reapi.ig  them,  ii.45S4 — winning, 
ii.  4654 — their  culture  in  autumn,  ii.  48S8  — in  winter 
aft'ord  no  advantage  to  the  farmer,  ii.  4<89 — winter  treat- 
ment of,  in  Germany,  ii.  4Si)0 — sown  .as  forage  in 
Flanders,  ii.  4S91 — effects  ofs|H;cial  mai^ures  on,   ii.  4938 

Pease-meal,  feeding  animals  on,  i.  li;95 — used  for  rearing 
calves,  i.  2280 

Peat,  heat  produced  by,  i.  186— indicated  by  certain  plants, 
i.  433 — charring  of,  ii.  4990 — effects  of  drainage  upon,  ii. 
5938 

Pe.at-bog.  plants  which  distinguish  it,  i.  41-1 — wet,  i.  415 — 
cultivated,  weeds  which  inlest,  i.  416 

Peat-tile,  the,  ii.  5S98 

Peat  soils,  chanicter  of,  i.  342 

Pen  wet,  what,  ii.  4623 

Peschel  on  the  influencs  of  electricity,  i.  134 

Pheasant,  injury  to  crops  by  the,  ii.  4703 

Phillips'  fire  annihilator,  on,  ii.  5561 

Phosphates,  effects  of,  ii.  6373.     See  also  Special  Manures 

PiiO'phoric  acid,  presence  of,  in  seeds,  ii.  5050 

Phvllolobse,  the,  i.  2450 

Pickling  of  wheat,  the,  i.  2.308 — apparatus  for,  «5. — sub- 
stances emplived  in,  i.  2310 — annoys  the  sower,  i.  2324 — 
efficacy  of  different  substances,  ii.  4865 

Pigs,  should  be  no  litter  of,  in  winter,  i.  1574 — feeding  of 
the  younuer,  i.  1.575 — young  to  be  kept  in  sei-anite  courts, 
i.  1576 — older  have  liberty,  i.  1577 — -circular  trough  for 
them,  i.  1578 — wall  one,  i.  1582 — of  good  kind  always 
ready  for  market,  i.  1579 — fattening  of,  on  cooUrd  and  raw 
food,  i.  1583 — washing  with  warm  water,  i.  15'<4 — sleep 
much  when  fattening,  i.  1585 — receive  acid  food  on  the 
Continent,  i.  15S6 — theirnames,  i.  1,587 — tojudgeof,  whea 
fat,  i.  1588 — etiects  of  the  colour  of  their  hair,  i.  1589 — 
western  breed  of,  i.  15.90 — diseases  of,  in  winter,  louse,  i. 
1595 — consumption,  i.  15.96 — measles,  i.  1597 — the  first 
born  stront-e-t,  i.  2848 — sometimes  more  liitertd  than 
teats,  i.  284.9 — -young  sO'>n  get  on  foot,  i.  2850 — should  be 
removed  as  they  die,  i  28.52 — always  use  the  saiue  teat,  i. 
2854 — become  strongest  at  foremost  ones,  2855 — getting 
milk,  i.  2856  -are great  sleepers,  i.  28-57 — male  and  female 
are  gelded,  i.  2859 — time  of  weaning,  i.  2861 — in  a  litter, 
and  their  value,  i.  2863 — mmiberskept  on  a  farm,  i.  2864 — 
one  way  of  rearing,  i.  2865- another,  i.  2866 — disposable 
at  all  S'-asons,  i.  2867 — omnivorous  disposition  of,  i.  2868 
— ringing,  i.  2869 — catching  or  holding,  i.  2  s72 — iHseases 
of,  i.  2870 — pulse  of.  ib. — bieeding,  i.  2871 — drencliing,  i. 
2873 — weaned,  should  have  nourishing  food,  ii.  6131 — 
should  have  green  food  in  suinmer,  ii.  51.33 — should  not 
be  constantly  confined,  ii.  5134 — period  of  disposal,  ii. 
5135 — to  judge  of  fat,  and  their  symmetry,  ii.  5136 — 
numbers  in  Mritain,  h.  5137 — numbers  weekly  at  Smith- 
field,  ii.  5138 — luimber  imported  into  London,  ii.  5139 — 
and  into  the  kingdom,  ii.  5l4o — dise-ases,  indigestion,  ii. 
5141 — ■!  anse,  ii.  5144 — measles,  ii.  5145— skin  of,  ii.  5143 
— points  ot  brood-s.iw,  ii.  6221 — of  boar,  ii.  6222 

Pig-stjes.  for  bro  id-sow,  i.  1.580— for  feeding  pig^,  ib. — for 
weaned  ones.  ib. — door,  i.  1581 

Pigeons,  winter  tretitment  of,  i.  1606 — weeding  of  them,  i. 
1611— right  of  shooting  them,  i.  1612- hatching  of,  i.  2931 
— dive-tot  examined  frequently,  ii.  5168— feeding  of,  ii. 
5169 

Pigeon-house,  construction  of  the,  i.  1610 

Piu'eons"  dun.-,  see  Special  Manures 

Pining,  its  cause,  it  4005 

Pip.  in  fowls,  i.  29.")4 

Pipes,  friction  of  water  in,  i.  110 

Pipe-clay,  specific  gravity  of.  i.  374 

Pipe  tile,  cvlindricat,  ii.  5841— connected  with  collars,  ii. 
5S42 — with  tubes,  ib. — horse-shoe,  ii.  5843— egg-shaped, 
ii.  584-4 — c  mcrete,  ii.  5937 

Pitch  pine,  mineral  ingredients  in,  i.  465 

Placenta  of  the  cow,  the,  i.  2219 

Plant-louse  of  common  turniii,  ii.  3.301 — of  the  Swedish,  ii. 
.33!12-nf  the  hop.  ii.  3191— the  bean,  ii.  39S3— of  the 
turnip  flower,  ii.  4186 

Plants,  action  of,  on  the  constituents  of  the  air,  i.  125— 
electric  relations  of,  i.  127 — their  meteorologicid  habitudes, 
ii.  5254 

Plas'er-work  of  steading,  specification  of,  ii.  5500^— measur- 
ing and  pricing  it,  ib. — its  cost,  ii.  5515 
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Pleuropneumonia,  historr  of,  ii.  3805— what  it  is.  ii.  8807 
— «>-niptom»  of  infJamin.ilion  in.  ii.  3808— weatlier  favour- 
able for,  ii.  3S10 — vounp  animals  tulijeit  to  it.  ii.  K811  — 
flesh  and  milk  not  afTecUd  at  first,  ii.  3812— <)etided 
trwitment  nece>!arj-,  ii.  3813— treairoent  of,  ii.  3*14 
Plough,  the.  perfection  of  its  mechanical  contraction,  t  78 

serves  same  purpose  as  the  spade,  i.  658 — its  effects 

intended  to  in-itate  the  latter,  i.  f.«0 — now  made  of  iron, 
i.  661— the  Ea>-t-Lothian  or  Small's,  i.  (*-2  —  staff,  t  fi66 
the  t«'>-li<>r>€  vokfd.  i.  flSfi — its  action,  i.  7'f2 — ac- 
tion of  Wilkie's,"  i.  7(i3— tempering  the  irons,  i.  70S— 
position  of  the  c.ulter,  i.  709- >tate  of  the  reins,  i.  710— 
and  of  tJie  mould-bo.-ird,  i.  711— doulle  n  ould-biard, 
i.  236:^ — d  uhle  mould-l>oard  for  drilling,  i.  2406— for 
snow,  i.  2fjO0  — for  r  bhing,  I  2(;*J7  — f'lr  paring  in 
the  fens,  i.  2^1^7— Leic-ester  paring,  i.  2828  —  braiider 
for,  for  lifting  poUitoes.  ii.  4794  —  tiirn-wTist,  ii.  5H70 
Smith's  subsoil,  ii.  59^0- Head's  ful>soil.  iL  5982  — 
Marquis  of  Twfeddale's  s:  I  soil-tienc  h.  ii.  5983 — the 
Tweeddale,  ii.  5985— slide,  iL  6004— treafuicnt  of,  ii. 
63?5 

Ploughing,  to  give  le^  earth,  i  696 — and  more,  i.  697— to 
give  more  land,  i.  698  — and  less.  i.  669- leaning  to  one 
side  or  other,  i.  701  —  rettangiilar  furrow-slice,  i  702  — 
trapezoidal  furrow-slire.  i.  7i ."?— !*rrated  bottom  sole,  i. 
704  —  weight  of  soil  turned  over  hy.  i  717  —  position  of 
the  furrow-slice,  I  71'*  — correct,  i.  719— speed  of  horses 
in,  L  720 — distance  walk<d  in.  i.  721— tine  lost  ly  sliort 
ridges,  i.  722 — long  and  short  ridcts  compared,  i.  728 — 
driving  of  horses  bevond  tl)eir  srep,  i.  72-5 — steep  ground, 
i.  726— benefit*  of 'matches,  i.  727— Highlaiid  Society's 
medal  for.  i.  72S — nu.tthes  fairly  conducted,  i.  72S> — 
judges  sliould  lie  present  at  ihem,  i.  7:*'i — (omparison  of 
rectangular  and  tmptzo-dal  furrow-slices,  i  7,31 — diffe-ei't 
formsof  ridge*,  i.  735 — diffeietit  modes,  i.  736 —constituent 
parts  of  a  ridge,  i.  738 — direction  of  the  ridgf  s,  i.  7;i9 — 
their  breadth,  i.  740 — feerine-polc,  i.  741 — m;iking  feer- 
ings,  i.  742— cross-taMe,  i.  743— gatliering  up  from  the 
flat,  i.  749 — number  of  furrow  slicts  in  rid^e.  i.  750 — the 
mould-furrow,  i.  751 — crownand-furrow.  i.  752 — gatlier- 
ing up  and  crown-furrow,  i.  753 — fierincs  should  make 
complete  ridges,  i.  754 — oas-ting  or  yokng.  i.  755--^re- 
fiirrow,  i.  75'> — when  casting  should  not  be  us(d,  i.  757 — 
twoout-andtwo-in,  i.  7.'i9— feering  for  it,  i*. — when  it  is 
suitable,  i.  7«1 — in  bre,nks  or  division  s.  i  763  —  twice 
gathering  up,  i.  7t>4— gathering  up  the  second  time,  L 
765 — cle;iving  or  throwing  down,  i  766 — cleaving  down 
without  gore-furrows,  i.  767 — and  with,  »fc. — cross,  i.  768 
Single,  i.  769— bad,  i.  770 — does  not  change  the  form  of 
the  ground,  i.  771— rib.  stubble-land.  i.  772 — stubble  in 
different  soils,  i.  775— stronc  clay,  i.  775— in  snow,  i  i,7 
— deep,  when  advisalOe,  i.  778 — gaws  or  grips  should  be 
made  after,  i.  779 — \e.-\.  on  s'ron?  soil.  i.  780 — cutting 
gaws  in  lea.  i.  781— head-ridges,  i.  782,  783— these  com- 
mon to  dilTerent  ririges,  i.  781 — requisite  depth,  i.  785 — 
shallow,  when  ad\isable,  i.  787 — deed  and  shallow,  i. 
793 

Ploughman,  duties  of  the.  i.  60 — bad,  lean  to  right.  L  706 
—and  press  on  the  stilu,  i.  707 — good,  i.  712 — young,  L 
71.3 — cannot  l<"Hm  e;irly,  i.  714 — a  Ixginner.  i.  715 — boys 
unfit  for.  L  716 — tak'-  charge  of  work-horses,  i.  1410 — 
young  and  old,  arrargeinent  of  work  lietwcen.  i.  1429 — 
other  employments  for,  in  winter.  L  14.33 — their  wages, 
IL  fi3<'5— in  Berwickshire,  ii.  6.307- in  Nortlum:berland, 
ii.  63<i8 — ill  Kast-Lothian,  ii.  ti309 — in  Fife>hire,  ii.  6310 
— married  and  single,  iL  6319 — those  who  must  provide 
field-workers,  iL6318 

Plumber-work  »if  ^teading,  the.  ii.  6^94 — measuring  and 
jMicing,  ii.  5499 — its  co^t.  ii.  5514 — lead,  whence  derived, 
ii.  5497 — and  rrnc.  ii-  54i*8 — for  cottages,  ii.  5553 

Pneumatics,  science  of,  L  81 

Pan  pratensis.  mineral  ingredients  in,  i.  464 

Poison  fur  Irirds.dangerou*.  ii.  -1711 

Pole-cat,  destructive  to  poultry,  iL  329C 

PoUard,  tfe  Straw 

Popliir,  sj'ecitic  gravity  of,  L  119 — mineral  ingredients  in, 
i.  4(i5 

Poppy,  ash  of  tie.  ii.  4014 — cake,  ib. 

Pork,"  live  and  dead  weight  of.  ii.  6174— lo«s  in  cooking,  ii. 
6175 — pickled,  ii.  Iil7t) — ham,  ii  6177— Hitch,  ii.  617» — 
imported.  ii.6I84 

Porkers  and  porkling«.  what,  i.  1587 

Porphyry,  specific  graviiy  o(,  i.  119 

Potash  and  soda,  where  chiefly  found  in  plants,  ii.  5048 — 
nitrate  of,  tft  .'Special  Mai  ures 

Potatoes,  niiner.il  ingredients  in,  i.  463 — given  to  horses,  i. 
1440— used  in  feeding  cattle,  i.  1253 — nutrrtiwe  p-'Wersof, 
i.  1254 — wa'er  in,  i.  12.55 — composit  on  of,  i-  12.5<J — ash 
<rf,  i.  1357 — ^ash  in  fihroas  part  of.  L  12ot*— nutritive  mat- 
ter from  acre,  L  1209 — nutritive  matter  compared  with 


other  roots,  L  1280 — a  bHow  cr«p,  !.  ?7^— pl'^iiefc- 
ing  for  them  in  autumn,  L  27S3 — spr  ■  -,  i. 

2734 — prejiaration  of  the  sets,  i.  2737—  iid, 

i.  2749 — pUnting  the  sets.  i.  i751— tie  kly 

covered,  L  2753 — arrangement  of  lab-  nnr-,  i  I'T.V^— 
object iur.able  n.ode  of  dunging,  i.  275' — width  of  drills, 
i.  2761 — varieties  of  seed.  L  2762 — dunging  tlie  in^mnd  in 
autumn.  L  2773— culture  in  liz>-t>eds,  i.  2775  —  rnlls 
harrowed  down.  i.  2790 — breaking  ck>ds  by  roller,  i.  2TV2 
— curl  in,  i.  2777  —  disease,  and  ex|«dients  resort*^  to 
witli  the  sets  azainst  it,  L  2778 — iharacters  of  gi«d,  L 
2787-^their  intrinsic  value,  i.  278- — efftnts  of  moisture  on 
their  sproutins,  i.  27><* — their  botanical  po>iton.  i.  2793, 
27H4 — character  of  tlieir  order,  i.  2796 — found  wild  in 
Chill,  i.  2797 — their  introduction  into  Eurof*,  i.  2799 — 
cultivated  at  great  elevations,  L  2W0 — tlieir  geograpliical 
distribution,  i.  2801 — first  field  culture  in  Scotland,  i. 
2802 — street  manure  unsuited  to  them,  L  2803 — ii  organic 
subsiaiice>  requir»-d  in  their  tnajiure.  i.  2807 — culliration 
in  Germany.  L  28(18 — ro  'ks  destructive  to  young  plants, 
i.  2Mi9 — nitrogen  in  sprouts  of,  i.  2*10 — poison  from,  i 
2M1 — boihd,  useful  to  sitting  poultry,  i.  25*17 — their  cul- 
ture in  summer,  ii.  4148 — top-dre.ssing,  ii.  4152 — effieets 
of  removal  of  blissoms,  iL  4153— dsea**.  plans  for  evading 
it.  ii.  41,55 — asli  of  the  leaves,  ii.  4159 — time  for  lifting, 
ii.  4788 — 1  fting  by  the  ph'Uih,  ii.  47*^1 — liaiihi.s  gatliered 
after  the  grf>und  is  cieaied.  ii-  4793 — laised  with  the 
graip.  ii.  4797 — quantity  raised  by  it  per  day.  ii.  4790— 
variously  disposed  of.  ii.  481 0 — bolls,  sir.gie  and  double,  iL 
4806 — produce,  ii.  4e4i6 — price.  iL  4807 — lUrrh.  ii.  4*13 — 
fecula,  ii.  4814 — wasl  er.  ii.  481.5 — loss  in  boiling,  iL  4819 
■ — spirits  from.  ii.  482i; — object  of  storing,  ii.  is'^ti — sites 
for  piu,  ii.  4824 — conical  pit.  ii.  4*1K — pri-smatic  pit.  iL 
4827 — I.eat  in  pits,  ii.  48"28-— pitied  with  earth  and  lyinzia 
field  not  analogous,  ii.  4^129— pitting  affects  tliem  differ- 
ently now  than  formerly,  ii.  4830 — expedients  for  keeping 
in  pits,  ii.  4832; — effects  of  frost.  ii.4M0 — inlp■lrta^!on  of.  iL 
4'»41 — disease,  peat  most  protective  asainst  it,  ii.  4835— 
it  considerable  on  heavy  land,  ii.  4-36 — lessen  lidit.  5. 
4837 — its  conrection  with  manure  obsctire,  ii.  4S3S — 
planting  in  auttnnn  as  a  preventive,  iL  4«i8 — diseased 
sets  have  produced  S"und  crop-,  ii.  4SJ!» — e1tplanati«n  of 
this,  iL  4S*0<> — tlieir  culture  in  au'unm,  iL  tOul — using 
whole  pmato'?.  iL  49<2— effects  of  special  manures  on, 
iL  4940 — lieat  requircil  to  ripen,  ii.  5242 — eitremes  of 
heat  that  will  ripen,  iL  5245— mineral  mgredienrs  they 
tike  from  the  soil,  ii.  5061 — cost  of  rei'lacirg  these,  iL 
6074 

Potato  oats,  composition  of,  L  1292 

Poullards.  i.  29.58 

Poultry,  winter  treatment  of.  i.  1598 — none  reared  in  win- 
ter. L  1.599 — how  they  should  l«  caught,  L  16<  6 — prices  in 
Edinbureh,  L  IftT — to  judee  of.  i.  1H(»>*— dailv  treatment 
of,  L  1612— food  of,  i.  1614— young  bnods  of,  i.  1617— 
always  ready  for  the  tatle,  L  ISl'- — (>anit>erinL'.  L  1619 — 
denoniii  aliens  of,  i.  Ifi2li — feathers  of,  i.  1623 — diseases 
of,  L  1624 — U'secls  whiih  infest,  i.  1627 — bran  as  food  for, 
i.  1632 — fattening  prorit.nhle,L  ItiSo — spring  the  seaison  of 
reproduction,  i.  2878 — in  towns.  L  2934 — suitable  for  all 
farms,  L  2933 — di-«a.-esof;  pip.  i.  2954 — moalting  fever, 
L  29.55 — harvest  bug,  i.  2956 — injurious  to  crops,  ii.  4713 
— vahie  of,  in  the  kingdom,  ii.  5183 — value  of.  imported, 
ii.  5184 — animals  destructive  to,  ii.  5195— points  of.  iL  6224 

Presser  roller,  L  2368— objects  of  it,  i.  2367— ite  use,  i. 
2371 

Probang,  the,  fer  cattle,  i   1379 

Pitxiuce.  amount  of,  ij.  6423— <1  isposal  of,  iL  6424 

Proudfoot,  Mr,  his  experiments  on  bariev,  iL  4828— on  osfl, 
ii.  4.>m 

Psvchrcmieter.  the.  i.  183 

Pump,  common,  action  of  the,  L  90 — farce,  ib. — stomacfa, 
its  lb*  for  live  stock,  L  91^<»<tiron,  for  Kquid-manure, 
L  1115— peculiar  ore,  i.  2066— anotbar,  L  206S— (OR*, 
what  constitute*  it,  i.  2u-3— and  lilting,  L  2084 

Puiiching-nippers,  ii.  4"  16 

Pnrves.  Mr.  I. is  experiments  in  freding  sheep.  L  962 

I'nsey,  Mr,  bis  experiments  in  feeding  stieep.  i.  971 — with 
special  manures  on  n.angotd-wunel,  iL  4901 

Putrid  eggs,  poisonous,  li.  5182 

P»roi.eliomeier,  the,  iL  3033 

Quarter-ill,  symptoms  of.  ii.  3847 — its  prerention,  iL  384S 
Quarta.  spet  iric  gmvity  of,  L  119 
Quey  calf,  what,  L  1152 

Rack,  hay  or  straw.  L  932 — straw,  covered,  L 1091 — square^ 

i.  n*:— iron.  L  U  93 
Radnor.  1-jrl  of.  his  experiments  on  feeding  si  eep,  L  987 
Rag-fallowing  after  lea,  iL  4183 — objection  w>  it,  ii.  41&4 
Rags  as  a  manure,  aee  Special  Manures 
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Railways,  conveyance  of  stock  by,  ii.  3595 

Rain,  beneficial  as  moisture,  i.  270 — Ilutton'g  theory  of.  i. 
274 — its  connection  witli  tlie  fall  of  the  bai-oraeter,  i.  275 
— periodical,  i.  276 — zone  of  constant  precipitation,  i.  277 
— annual  amount  of,  i.  278— European,  i.  279— laws 
affecting  its  distribution,  i.  280 — increase  of  days  of,  i. 
281 — decrease  of,  i.  282 — this  from  the  coast  to  the  in- 
terior, i.  28:i — more  falls  on  west  than  east  coast,  i.  284 — 
frequency  of,  i.  2,S5 — difference  in  day  and  night,  i.  28ti — 
extremes  of  wet  an  1  dry  years,  i.  2i7 — where  great  falls 
occur,  i.  288 — amount  influenced  by  the  moon,  i.  2-;9 — 
foreign  matters  brought  down  hy,  i.  290 — general  prog- 
nostics of,  i.  295 — in  winter,  quantity  and  number  of 
days,  i.  (iOS — character  of  winter,  i.  b09— mean  annual 
fall,i.  blO — fall  on  the  land,  i.  611 — its  uses  to  husbandry, 
i.  612— mean  fall  in  winter,  i.  654 — what  it  is,  i.  928 — 
management  of  sheep  during  heavy,  i.  948— in  sprijig,  i. 
2149 — number  of  days  then,  i.  2150 — mean  fall  in  spring, 
i.  2175 — quantity  in  summer,  ii.  3013 — number  of  days,  ii. 
3014 — mean  fall  at  Greenwich  for  25  years,  ii.  4328 — ■ 
quantity  in  autumnal  months,  ii.  4329 — number  of  days 
then,  ii.  4330 — probabilities  of  wet  to  dry,  ii.  4331 — mean 
fall  in  autumn,  ii.  4:^50 

Rain-gauge,  the,  i.  271 — its  cost,  i.  272 

Rainbow,  the,  ii.  3046 

Rain-water,  spetitic  gravity  of,  i.  119 — spouts  for,  i.  1117, 
ii.  5496— drains,  i.  1118,  ii.  5426 — cistern,  ii.  5531 

Rape  cultivated  in  Scotland  for  forage,  ii.  3448 — consumed 
at  different  seasors,  ii.  3449— its  culture,  ii.  3450 — grows 
on  any  soil,  ii.  .3451 — raised  for  manuring  land  with  sheep, 
ii.  3462 — Useful  for  ewes,  ii.  3453 — infested  by  insects,  ii. 
3454 — sheep  supported  by,  ii.  34,55 — its  botanical  position, 
ii.  3456— seed  imported,  ii.  3461 — its  culture  in  autuum, 
ii.  4369 — good  for  sheep,  i.  951 

Rape-cake,  how  formed,  il.  3459 — its  composition,  ii.  3460 
— and  dust,  how  preserved,  ii.  4994 

Rape-dust,  see  Special  Manures 

Raspail,  M.,  on  the  fecula  of  wheat,  i.  1902 — barley,!.  1920 
— oats,  i.  1933 — rye,  i.  194.5 — beans,  i.  1956 — pease,  i. 
1962— buck-wh  at,  i.  4667— potato,  i.  4814 

Rats,  destructive  to  poultry,  ii.  5199 — best  mode  of  killing, 
ii.  5201 — other  means,  ii.  5202 — and  mice,  provision 
against,  in  steadings,  i.  1687 — destroy  cheese,  ii.  4299 

Raven,  the,  injures  lambs,  ii.  3717 

Razor-back  in  cattle,  what,  i.  3622 

Read's  sub<oilplough,  ii.  5982 

Reaping,  requires  hired  labourers,  ii.  4460 — symptoms  of 
ripening,  ii.  4463— superintendence  necessary,  ii.  4470^ 
clothing  of  those  employed,  ii.  4471 — bandvvin  with  the 
sickle,  ii.  4472 — its  advantages,  ii.  4485 — brave  with  the 
sickle,  ii.  4486 — its  simplicity,  ii.  4491^instances  of  indi- 
vidual, ii.  4493 — bagging  with  the  sickle,  ii.  4494— leaving 
a  high  stubble,  ii.  4495 — with  the  llainault  scythe,  ii. 
4496 — with  the  scythe,  ii.  4501 — quantities  done  with 
sickle  and  scythe,  ii.  4507 — against  the  standing  corn  im- 
proper, ii.  4511— in  gaitins,  ii.  4512— food  of  those  en- 
gaged, ii.  4515 — discipline  of  them,  ii.  4518 — lodging  of 
tlieni,  ii.  4520 — their  wages,  ii.  4522 — done  by  the  piece 
in  England,  ii.  4523— its  cost,  ii.  4524 — advantages  of 
mowing,  ii.  4530 — proportion  of  straw  to  grain,  ii.  4532^ 
in  dibbled,  ii.  4534— in  drilled,  ii.  4535— in  broadcast,  ii. 
4536— weight  of  crop,  ii.  4537 — weight  of  stubble  and 
roots,  ii.  4.J.38 —produce  by  dibbling,  ii.  4.")39— drilling,  ii. 
4540 — and  broadcast,  ii  4341 — crop  of  wheat  varies,  ii. 
4.550 — of  barley,  ii.  4551— of  oats,  ii.  4552— neglect  of 
weeding  detrimental,  ii.  45.')6— short  ridges  waste  time  in, 
ii.  4557 — age  of  crop  when  best  reaped,  li.  4559— various 
modes  of  stooking,  ii.  4564— German  mode,  ii.  4.565— 
Swedish,  ii.  4566 — machines,  ii.  456^- relation  between 
grains  in  the  ear  and  the  crop  per  acre,  ii.  4574 — tliat  of 
beans  and  pease,  ii.  4.576 

Reaping  machines,  kinds  of,  ii.  4568 

Reaunnir's  thermometer,  i.  164 

Reckoning,  table  of,  for  cows,  i.  2237 — Burnett's  cycle  for, 
i.  2238 

Red  clover,  sec  Clover 

Red-water  in  cows,  i.  2242 

Register-offices  lor  servants,  ii.  6301 

Regularity,  importance  of,  in  treatment  of  cattle,  i.  1211 

Reid,  Hugo,  on  the  tempsrature  of  the  atmosphere,  i.  101 
— on  evaporation,  i.  126 — on  the  air,  i.  212 — on  water,  i. 
213— on  the  earths,  i.  214 

Reid's  theory  of  storms,  i.  312 

Reins,  i.  683 

Rennet,  how  produced,  ii.  4233 — its  action,  ii.  4284 — pre- 
paration of  curd  for,  ii.  4285 

Ribbing  land  for  the  seed-furrow,  i.  2626 — mode  of,  i.  2628 
—object  of,  i.  2629— plough,!.  2627— coulter,  i.  2630 

Rib-grass  for  pasture,  i.  2645 

Rice,  mineral  ingredients  in,  i.  462 


Rick,  conical,  calculation  of  its  contents,  ii.  4078 

Rick-cloths,  sizes  and  prices  of,  ii.  4043 

Riddles,  i.  1777- wheat,  wooden,  i.  1778— barley,  wooden, 
i.  1779 — oats,  wooden,  i.  1780 — beans,  wooden,  i.  1781 — 
slap  wooden,  i.  1782— wheat  wire,  i.  1783— barley  wire,  i. 
1784 — oats  wire,  i.  1785— slap  wire,  i.  1786 — sieves, 
wooden,  i.  1787 — wire,  i.  1788 — for  potatoes,  ii.  4803 

Riddling,  mode  of,  i.  1822 

Riilges,  time  lost  in  ploughing  short,  i.  722 — constituent 
parts  of,  i.  73S— direction  of,  i.  7.39— breadth  of,  i.  740— 
gathering  ridges  from  the  flat,  i.  749 — yoking,  i.  755 
casting  or  coupling,  ib. — two-out-andtwo-in,  i.  760 — 
twice  gathered  up,  i.  7(>4 — cleaving  or  throwing  down,  i. 
707— ill-plou','hed,  i.  769— levelling  high,  ii.  5964 

Riglins,  what,  i.  2.301 

Rivers,  ordinary  flow  and  slope  of,  i.  115 — measuring  their 
velocity,  i.  116 

Robertson's  corn-cart,  ii.  4596 

Rock  salt,  specific  gravity  of,  i.  119 

Roller,  the  land,  i.  2473— its  treatment,  ii.  6338 

Roller,  for  horses,  price  of,  i.  1542 

Rolling  of  land,  the,  i.  2475 

Rook,  the,  frequents  oat-ftelds  for  grubs,  i.  2505 — injurious 
to  crops,  ii.  4707 — destructive  to  eggs,  ii.  5206 

Rook-battery,  a,  ii.  4712 

Ropes  for  Ciirts,  ii.  4599 

Rot  in  ewes,  symptoms  and  prevention  of,  ii.  4742 

Rotation  of  crops,  definition  of,  ii.  5080 — crops  which  ripen 
seed  most  e.xliaustive,  ii.  50>2 — order  of  crops  by  their 
exhatistiveness,  ii.  5083 — exliansting  and  unexhausting 
alternated,  ii.  ,5084 — regular  rotation  unnecessary  in 
arable  culture,  ii.  50S5 — necessary  where  stock  is  reared, 
ii.  5086 — it  insures  regularity  of  work,  ii.  5105 — its  theory 
not  yet  understood,  ii.  5106 — theory  of  excretion,  ii. 
5107 — of  nutrition,  ii.  5109  —  Boussingault's  views,  ii. 
5110 

Rubbing-post  in  pasture-fields,  ii.  3576 

Ruddle,  see  Keil 

Rug,  for  horses,  price  of,  i.  1542 

Rumination,  process  of,  i.  1652 

Rusky,  the  seed,  i.  2314 

Rust,  nijures  the  pea  crop,  ii.  3992 — of  the  straw  of  wheat, 
ii.  4113— in  inside  of  chaff  scales,  ii.  4116 

Rutherford's  self-registering  thermometer,  i.  165 

Rye,  its  cultiu'e,  ii.  4140 — mineral  ingredients  in,  i.  462 — 
its  botanical  position,  i.  1940 — its  ear,  ib. — its  grain,  1. 
1941 — cultivated  on  the  Continent,  i.  1942— crop  of,  i. 
194.3 — composition  of  its  grain,  i.  1944 — fecula  of,  i.  1945 — 
nutritive  matter  from  an  acre  of,  i.  1946 — ash  of  the  grain, 
i.  1947 — of  the  straw,  i.  1978 — geographical  distribution  of, 
i.  1948— bread,  i.  1949 

Rye-grass,  mineral  ingredients  in,  i.  464 — two  varieties  of, 
i.  2639 — quantity  sown,  i.  2635 — seed,  its  weiglit  and  cost,    ^ 
i.  2643 — Italian,  i.  2644— sown  with  the  clovers,  i.  2633^ 
ash,  ii.  3897 — ash  of  its  hay,  ii.  3093— effects  of  special 
manures  on  it,  ii.  4970 

Sacks,  i.  1817— setting  full  ones,  i.  1812 — lifting:  full  ones,  i. 

1813 — loading  cart  with,  i.    1816 — barrow   for   tb.em,  i. 

1818 — and  sheets,  treatment  of,  ii.  6345 — lifter,  ii.  6396 
Sack-lifter,  the,  ii.  6396 
Saddle,  rid.i'g,  price  of,  i.  1542 
Sad  lie  horses,  i.  1522 — winter  treatment  of  the,  i.  1524 — 

loose-bo.xes  for,  i.  1558 — when  deemed  idle,  i.  1563 — when 

merely  exercised,  i.  1564 — the  legs,    when  ill  formed,  i. 

1.565 — the  feet,  when  disease*!,  i.  156(i — food  of,  i.  1567 — 

diseases  of  fire-legs,  i.  1572 — of  hind  ones,  i.  1573 — brtak- 

ing-in,  ii.  6097 — mode  of  doing  it,  ii.  6098 
Saddle-galls  in  horses,  i.  1501,  ii.  3858 
Saddlery  work,  two  ways  of  executing,  ii.  6,331 
Sago,  feeding  of  <alves  with,  i.  2279 
Sainfoin,  not  suited  to  Scotland,  i.  2524 — its  culture,  i.  2.525 

— a  perennial,   i.  2527 — as  forage,  i.  2528 — its  botanical 

position,  i.  2529 — miy  be  cultivated  in  drills,  i.  2530 — 

makes  fine  liay,   i.  2531 — nnprnfitable  to  cultivate  as  a 

perennial,  i.  2534 — its  ash,  i.  2535 — weight  and  cost  of 

seed,  i.  2536 — giant,  culture  of,  i.  2537 
Salesmen,  the  best  disposers  of  stock  at  market,  ii.  3396 
Saline  manures,  effects  of,  as  top-dressings,  ii.  6372 
Salt,  good  for  sheep  on  turnips,  i.  946 — keeps  them  free  of 

rot,  i.  947 — strewn  in  li.iy  in  stacking,  ii.  4065— its  effects, 

ii.  6377. — See  also  Special  Manures 
Saltpetre,  see  Special  Manures 
Salve,  Ballantyne's,  ii.  4777— another,  ii.  4778 — Stewart's, 

ii.  4779— tar,  applying,  ii.  4781 
Sand,  specific  gravity  of,  i.  119 — drifting,  weeds  supplied 

by,  i.  407 
Sandstones,  specific  gravity  of,  i.  119 
Sandy  clay,  specific  gravity  of,  i.  374 
Sandy  loams,  character  of,  i.  340 — plants  which  distinguish. 
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Randv  loams,  ronlinnfd — 
i.  a)2— weeds  which  infest,  i.  393— porous  ones,  plunU  of, 
i.  81M— weeds,  i.  35 

Baiidy  siiils.  rhamcter  nf,  i.  334 — plants  which  distinguish 
tliJin,  i.  SW — weeds  infcstiiifr  ihem,  i.  ."J!)! 

farciiliiha?,  character  ol  the.  i.  2450 — used  as  food,  ib. 

Saw. Hy  of  the  turnip,  the,  ii.  32S>4 

Scah  in  sheep,  i.  1071 

Scalded  head  in  sheep,  ii.  3751 

Scancrows,  ustles'infss  ol,  i.  2809 

Sciencfs,  those  most  apphcable  to  ajp-icullure,  L  70 — time 
i-e<|uire<l  fur  .sturtyins  tiieni.  i.  52!) 

6cirpu<,  mineral  insredientsin,  i.  4*14 

Sciiop  for  tilling  >v.iter-barrel,  ii.  3776 

Scoops, cnrn,  i    1793 

Scots  tir,  specitic  gravity  of,  i.  119 — mineral  in^edients  in, 
i.  4ii5 

Scottish  sheep,  tlieorisin.il,  points  of  the,  ii.  6232 

Scourine  in  calves,  i.  22HH 

Send,  cl'>nd  called,  i.  2.'>!) 

Pcuffl-rand  (irnbbor,  the,  ii.  G3{0 

Scuffltr,  fee  U  'rselme 

Sculls  fur  turnips,  i.  1184 

Scythe,  common  and  patent,  ii.  3878 — common,  mounted, 
ii.  3877 — blade,  ii.  3>79 — sharpened  with  strickles,  ii. 
38811 — with  stones,  ii  ."^.s^l — cutting  fonige  with,  ii.  3«82 
— manufatture  of,  ii.  3--i99 — unsuitcd  for  reaping,  ii.  44y8 

Scythe,  in.dle,  ii.  4497 

Sea-breeze,  origin  of  the,  i.  94 

Sea-water, speiitic  gravity  of,  i.  119 

Sea-weed  iis  a  manure,  i.  2107 — quantities  of,  on  the  shores, 
i.  21(18 — put  fresh  on  stubble  and  lea,  i.  2109 — put  on 
trenclied  groimd.  i.  2110 — dries  to  Due-tliird  its  bulk.  i. 
2111 — its  botatiiGil  position,  i.  2113 — composition  of,  i. 
2116 — on  combustion  yields  kelp,  i.  2116 — its  ash,  i.  2117 
— of  Jersev,  i.  2118 

Segn.  wliMt,  i.  Il.i6 

Segging  in  oats,  ii.  4135 

Seeds,  rationale  of  tlieir  germination,  ii.  .3496 — are  living 
objects,  ii.  3497 — vit;il,  in  the  ground  affevted  by  agencies, 
ii.  3498 — affected  by  physical  agencies,  ii.  3199 — by  air, 
ib. — by  heat,  ii.  .3.500 — by  moisture,  li.  3501 — by  pulverised 
Boil,  ii.  3.')(i2 — by  chemical  agencies,  ii.  3.)04 — by  azotised 
and  non-azoti~ed,  ib. — ripe,  contain  much  carbon,  ii. 
350.'5 — absorb  moisture  in  the  soil.  ii.  .3506 — fu-sisted  by 
heat,  ii.  .■<507' — the  vital  principle  decompose-s  the  water  ab- 
sorbed, ii.  .3508 — diastase  formed  in  them,  ii.  35(19 — sugar 
formed,  li.  3510 — further  growth.  ii..3512 — why  light  is  pre- 
jiiditial  to  germination,  ii.  3513 — afiVcted  by  physiological 
agencies,  ii.  351() — consist  of  an  embryo,  ib. — force  of 
vegetiiion  in,  ii.  3520 

Servants,  obligations  nf  masters  to,  ii.  6292 — masters  res- 
ponsible for,  ii.  629.3 — their  obliirat  oiis  to  masters,  ii. 
6294^grounds  for  dismissing,  ii.  629(5 — characters  to,  ii. 
6297 

Served,  what,  i.  1154 

Sewer.'ge  water  of  towns,  the,  ii.  5013 — composition  of 
London,  ii.  .5014 — of  I-Minburgh,  ii.  .5015 — cost  of  fitting 
app:u-aius  for,  .as  a  manure,  ii.  uOlti — its  elticiicy,  ii.  .jOI? 

Shackel,  .Mr,  his  experiments  on  feeding  Southdowns,  i.  989 

Sheaf-i;au;,'e,  the,  ii.  44'<7 

Shear-hog'.'s,  what,  i.  931 

Sheariim:  tup,  what,  i.  924 

Shears,  stible,  price  of,  i.  1424 

Shed  for  liay.  C(ist,  &c. ,   of,  ii.  4075 

Sheddings,  what,  i.  930 

Bbeds,  movable,  for  elirep.  i.  956 — permanent,  for  them, 
i.  957 — ill  stea(.ing,  i.  IIO.J — in  pasture  fields,  ii.  3777 

Sheep,  feeding  of,  on  turnips  in  winter,  i.  901 — selected  to  put 
on  turnips,  i.  917 — aged  tups.  i.  918 — young  sheep,i.  91.S — 
old  ewes.  i.  920 — castrated  laml>8.  i.  921 — how  arran;;ed,  i. 
940 — names  at  difftreiit  ages,  i.  923 — feedinpin  sheds,  i.  956 
— bo\-fieding,  i.  964 — sfall-fee'ting,  i.  965 — sl:ould  have 
white  tiiriiii  s  at  first,  i.  972 — relish  cabbaies,  i.  973-i-tur- 
nips  should  be  unwashed,  i.  974 — continenient  ungeiiial 
to,  i.  9." .5 — fed  on  oil' cake,  i.  976 — on  oil-cake,  linseed,  and 
beans,  i.  981 — relative  weights  of  skin  and  tallow,  i.  9N6 
— <liflf  rent  breeds  fed,  i.  987 — Hampshire  Southdowns,  i. 
989 — not  fed  on  ciise  firms,  i.  991 — nor  on  those  near 
towns,  i.  !>!)2 — nor  on  dairy  farms,  i.  993 — Cheviots  on 
low  pastoral  farms,  i.9,)8 — and  Biackfiued  on  high,i6. — 
hopgs  fail  off  on  turnips  in  spring,  i.  1007 — bay  provided 
in  the  siells.  i.  1017 — different  forms  of  s:ells.  i.  1009 — 
Suuthdowns  likely  to  supersede  Chtviot.  i.  1020 — Hlack- 
faced  suiied  to  hiil  farms,  i.  1023 — a  bi-atted  one.  i.  10'-8 
— liay  to  be  provided  lor  them,  i.  1041 — liunlles,  i.  1042 — 
nets,  i.  li  54 — coni-store  for,  i.  KKi:' — f.  d  on  horse-chest- 
nuts, i.  lod5 — diseases  in  winter,  piircinc.  i.  WlHi — louse, 
i.  1067  — bridling,  i.  10(19— scab,  i.  1071  — fo -t-rot,  i. 
1073 — wildtire,  i.  1076 — bra.\y,    i.  Iu77 — dry    bnuy,    i. 


1081— and  wat*r,  0>. — bowel-ticUnesa,  ib. — sickness  in 
the  tlesli  and  blood,  i6. — Wames"  compound  fT,  i.  1.306 
— circuniBtjinces  wliich  delemiine  their  disposal,  ii.  367S 
— liopg<  are  put  to  turnips  lean,  ii.  35S0 — progi-ess  of 
formation  of  fat  in,  ii.  .3581 — to  judge  of  fat,  ii.  35s3 — 
mode  of  turning  a.  ii.  .3584 — ewe  hoggs.  retained  on  the 
farm,  ii.  .3.5>*.'i — wether,  fc  i  as  flyiifj;  stock,  ii.  '.bXT — fat, 
purchased  by  dealers  and  butchers,  ii.  3588 — cost  of  send- 
ing tlifm  to  market,  ii.  .35(<9 — seleiting  them  fir  it,  ii. 
3.')90 — ilrover  of,  his  qiiahtications,  ii  3.594 — their  treat- 
ment on  the  ro.ad.  ii.  3-593 — conveyance  by  niilway^,  ii. 
3.59'i — a  8;ilesniaii  the  disposer  of  them  at  market,  ii. 
2.596 — rules  of  market  to  be  attended  to,  ii.  :C)97 — their 
conveyan(e  by  steamboat  to  Londtm,  ii.  3'>98 — those 
best  suited  to  the  London  niarki  t,  ii.  .3600 — Edinburgh 
weekly  market  for.  ii.  3601 — fairs  for.  first  instituted,  ii. 
8602-^in  Great  Hritain,  ii.  ,3fiO.-?— sold  annually  at  Smith- 
field,  ii.  36(14 — presented  weekly  there,  ii.  .360.5 — number 
iniporlfd  into  London,  ii.  .3606 — into  the  kingdom,  ii. 
3608 — piriod  of  ewes  and  l.ambs  remaining  op  pasture,  ii. 
370.5 — artificial  pasture  best  for  e»ves,  ii.  3706— velection 
of  new  grass  for,  ii.  3708 — treatment  of  weft  er  boggs  in 
summer,  ii.  3711 — of  dinmonts,  ii.  3712 — of  ewe  hogjfs, 
ii.  37i:^ — of  tups,  ii.  3714 — Leicester  hoggs  apt  to  lie  awk- 
ward, ii.  3716 — lambs  injured  by  the  raven,  ii.  3717 — and 
by  the  c:irrion-crow.  ii.  3718---ewes  best  suited  for  hard 
pa.sture.  ii.  .3722 — and  lamljs.  ii.  ,372:i — change  of  them  in 
some  pastures  dangerous,  ii.  3724 — taking  off  brats,  ii. 
3726— delight  to  sprt-ad  over  hill  pasture,  ii.  :-i727 — stray 
over  unfenced  niarches,  ii.  37i8 — Blackfaceil  subsist  ou 
heath,  ii.  3736 — di.se.ases  in  smnmer,  snirdy,  ii.  3743 — 
blinding,  ii.  3744 — pox,  ii.  ,374.5 — scalded  bead,  ii.  3751 — 
bots,  ii.  3752 — ked,  ii.  37.5.3 — bl.iw-fiies,  ii.  37.54 — worried 
by  dogs,  ii.  37.57 — washing-pool  for,  ii.  .39(0 — order  of 
w.ishinstliem.  ii.  3902 — prepanition,  &c..  of  tlie  men,  ii. 
3903 — mode  of  washing,  ii.  .3904 — (rcatmtnt  pfter  wash- 
ing, ii.  390.5 — period  of  the  day  for  it,  ii.  3!»(;6 — washing 
on  a  hill  farm,  ii.  3908 — none  equal  to  clean  water  for  it, 
ii.  .3,9flil — washing  in  AVuitemberg,  ii.  3910— time  for 
shearing,  ii.  3915— the  shearing  floor,  ii.  3916 — the  per- 
sons employed,  ii.  3917 — its  object,  ii.  .3919 — method  of 
using  the  s^iears,  ii.  3920 — shearing  in  the  three  different 
stages,  ii.  3921 — state  of  the  fleece,  ii.  392.'> — number 
sliorn  every  day,  ii.  3926— a  new  shorn  one,  ii.  3928 — 
some  Iambs  wean  tl  emselves  after  their  mothers  are 
shorn,  ii.  3929 — shearing  a  joyous  sejison,  ii.  3930 — sliear- 
ing  on  a  hill  farm,  ii.  3931 — improvement  therein,  ii.  3932 
— effi'i  Is  of  too  e.arly  shearing,  ii.  .'1933 — marking  them, 
ii.  4015 — materials  for  it,  ii.  4019 — way  of  doing  it,  ii. 
402(1 — diseases,  yellows,  ii.  4740 — rot.  ii.  4741 — flukes,  ii. 
4744 — bathing  requi-ite  to  kill  ked?  on,  ii.  474.5 — it  ustfiil 
in  cutaneous  diseases,  ii.  474(5 — composition  of  the  bath, 
ii.  474<> — i'scost,  ii.  47.5.5 — is  employed  in  dry  weather,  ii. 
4757 — mode  of  applying  it,  ii.  47.')9 — she<ls  made  in  the 
wool,  ii.  4760 — imn  ediate  effects  of  the  bath,  ii.  4761 — 
stool  for  bathing,  ii.  475'i — ewes  bathed  after  tupping,  ii. 
4763 — tluy  are  dipped,  ii.  47(56 — mode  of  dipping,  ii.  4770 
— smeaied"  on  hill  farms,  ii.  4773 — it  objeetiiinable,  ii.  4774 
— various  salves,  ii.  4776 — applying  tlum,  ii.477f» — putting 
on  tar-salve,  ii.  4781 — uses  of  tlie.r  skins,  ii.  6171 — heat 
radiated  from  it.  ii.  6172 

Sheep-cots,  not  ad\i'«able,  i.  1015 

.Sheep-pox,  the,  ii.  3745 

Sheet,  sowing,  how  put  on,  i.  2316 

Shellfish  and  shells,  ii.  4998 

Shell  marl,  its  use,  ii.  49!  9 — its  composition,  ii.  60.30 

Shelter,  adv.antages  of,  for  sheep,  i.  9.53,  1005 — want  of  it 
on  pastoral  farms,  i.  995 — on  hill  farms  secured  by  stells, 
i.  10X3 — and  by  bushes,  i.  1034 — effects  of  low  objects  in 
affording  it,  ii,  .5594 — copesof  walls  secure  it,  i6. — instances 
of  siKces.sfuI,  ii.  .5.595 

Shepherd,  the,  his  duties,  i.  63 — where  required,  i.  64 — 
lambin:;  season  an  onerous  one  to,  i.  2.539 — profit  dcriv- 
nblo  from  a  gooil,  i.  t&  — loss  sustained  from  a  bad,  L 
2540— prt pans  turnip.shcer  and  troughs,  i.  2,542 — kale 
and  turnips,  i.  254.3 — lai. tern  and  crook,  i.  2.544 — means 
to  ward  off  the  fox.  i.  2545— knows  the  lambing  ewes, 
i.  2546 — prevents  desertion  of  lambs,  i.  2552 — supports 
orplan  lambs,  i.  2.553 — makes  ewes  take  their  own  lambs, 
i.  2.562 — mothers  laiulis  on  other  ewes,  i.  2.5()3 — biingsup 
pet  lambs,  i.  2567 — c.vtrates  lambs,  i.  2571 — his  duties 
on  a  hill  farm,  i.  25^5 — qualifications  of  the  hill,  i.  2589 
— his  wiiges,  ii.  6.315 

Shepherd  of  Itanbiiry's  rules  for  winter,  i.  652 — spring, 
i.  2165— summer,  ii".  ,3045 

Shepherd's  dog.  temper  of  the  shepherd  indicated  by,  iL 
6102 — two  vareties  of.  ii.  6104 — mode  of  training,  ii. 
610') — itscbaincler,  it.  6107 

Sheplierd's  knot,  the,  i.  90S 

Shoeing  a  young  horse,  the,  ii.  6094 
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Short-horn  ox,  points  of,  ii.  6209 — bull,  ii.  6210— cow,  iu 
6212— colour  of,  ii.  6213 

Shot,  wliat,  i.  1587 

Shot  of  grease  in  liorses,  i.  1494 

Slioiilder-shaken,  what,  ii.  36-13 

Sliovcl,  broail-iiioutlitd,  i.  1168 

Show,  feeding  ol  cattle  for  a,  i.  1214 

Showers  of  sulphur,  ii.  2y79  —  blood,  ib. —  corn,  26. — 
animals,  ii.  29.->U 

SicUle,  toothed,  ii.  446: — smooth-edged,  ii.  4469 — prices, 
ib. 

Sifting,  how  done,  i.  1823 

Silica,  where  found  in  plants,  ii.  5054 

Siliciuus  Siuid,  spLcilic  gravity  of,  i.  374 

Siphon,  action  of  the,  i.  5^2 

Six-teeth  ewes,  what,  i.  931 

Skins  of  sheep,  dressing  of,  at  the  Cape,  ii.  3974 

Skip,  what,  i.  2.33 

Skirty  lands,  what,  i.  2122 

Sky,  the,  in  spring,  i.  21o2 — in  winter,  i.  653 

Skylark,  the,  iiijiniuus  to  crops,  ii.  4699 

Slates  for  steading,  the,  ii.  5489 

Slater-work  of  .stiading,  specifications  of  the,  ii.  5484 — 
measuring  and  pricing,  ii.  5493 — its  cost,  ii.  5513 

Slaughtering  oxen,  preparation  for,  ii.  6111 — different 
modes  of,  ii.  (U 12 — cutting  down  carcass,  ii.  61 13 — .Scotch 
mode  ot  dividing,  ii.  611.5 — and  English,  ii.  6118— differ- 
ent S)rts  of  beef,  ii.  6123 — sheep,  prepaiations  for,  ii. 
6124 — mode  of,  ib. — displaying  the  carcass,  ii.  6125— 
cutting  it  down,  ii.  6126 — .Scotch  mode  of  dividing,  ii, 
6127 — and  English,  ii.  612S — different  kinds  of  mutton,  ii. 
6130 — tup  mutton,  ii.  ()135 — proportion  of  fat,  ii.  6136 — 
pigs,  raoile  of,  ii.  61.37 — Scotch  mode  of  dividing,  ii.  61.38 
— and  Knglislj,  ii.  6139 — ^judging  of  pork,  ii.  6140 — calves, 
mode  of,  ii.  6141 — Scotcli  divisiim  of  carcass,  ii.  6142 — 
and  English,  ii.  6143 — best  veal  in  Scotland  and  Enshind, 
ii.  6144 — lambs,  mode  of,  ii.  6145 — mode  of  dividing,  ii. 
6146 

Sleet  in  winter,  i.  654,  ii.  3n08 

Slinhi's  tiussed  iron  swing-tree,  i.  668 — new  lever-drill  sow- 
ing-mac!nne,  i.  2341 — angle  iron  tield-gate,  ii.  67C6 

Slip-calf,  wh.it,  i.  1154 

Slipping  of  lambs,  what.  i.  2.390 

Slug,  the,  attacks  the  bean  crop,  ii.  .3982 — red  clover,  ii. 
3895— the  wheat  plant,  ii.  4091- the  pea  ciop,  ii.  48.92 

Small's  pi  )iiah,  description  of,  i.  662 — rectangular  furrow- 
slice,  i.  7(i2 

Smearing  sheep,  objectionable,  ii.  4774 — mode  of,  ii.  4770 

Smith's,  iMcs^irs,  drop-sowing  drill,  ii.  3220 

Smith's,  J.,  subsoil-plough  at  work.  ii.  5981 

Smith-work  of  steading,  specifications  of  it,  ii.  .5501 — the 
iron  for  it,  ii.  55(14 — two  ways  of  executing,  ii.  6326 

SmitliHeld,  sheep  presented  at,  ii.  .'i6U4 — sales  of  stock  in, 
imfair  ones,  ii.  3650 

Snjut  in  the  grains  of  wheat,  ii,  4117 

Snow,  falls  in  winter,  i.  617 — ^varying  forms  offtakes,  i.  618 
— the-*  enumerated,  i.  61.9 — theirde-cent,  i.  620 — changes 
on  it,  aftir  fall,  i.  621— temperature  rises  when  it  fails,  i. 
652 — its  bulk  in  melting,  i.  ()23 — reflection  of  light  from 
it,  i.  624 — heavy  fall  of,  i.  62.') — its  usi  s  to  husbandry,  i. 
626 — sliould  not  be  ploughed  in,  i.  777 — m;in;igement  of 
sheep  on  turnips  diu'ing,  i.  949 — storms  in  spring,  i.  2142 
— then  destructive  to  ewes  and  lambs,  i.  2143 — effects  on 
wilil  animals,  i.  2168 — on  h.U  iarnis,  source  of  loss  in 
lambs,  i.  2.')98— harrowed  to  c  luse  meUii)g,  i.  2599 — and 
ploughed,  i.  2  iOO 

Sock  for  paring  with  plough,  i.  2S23 

Soda,  nitrate  and  sulphate  of,  see  Special  Manures 

Soils,  strictly  defined,  i.  331 — and  subsoils,  condition  of,  i. 
346— clay,  i.  333— sandy,  i.  334— tilly,  i.  335— loam.  i. 
336 — clay  loam,  i.  337 — clav,  what  best  adapted  for,  i. 
338— gravelly,  i.  339— snndy"and  gravellv  loams,  i.  340— 
chalk,  i.  341— peat,  i.  342— mould,  i.  .•^43— light,  i.  347 
— wet,  i.  348 — dry,  ib. — poor,  i.  349 — rich,  ib. — deep, 
i.  350 — thin,  ib. — hungry,  i.  351 — irrateful,  i.  352 — 
kindly,  i.  3.53-sick,  i.  35i— sh.arp.  i.  355— deaf,  i.  356— 
porous,  i.  357 — o|ien,  (6. — retentive,  i.  358 — close,  ib. 
— hird,  i.  3)9— soft,  i.  .360— fine,  i.  3iil— coarse,  i.  362  — 
liarsh,  /6.— smooth,  i.  36.3— rough,  i.  361— of  fine  skin, 
i.  365— colours  of,  i.  3t)6— black,  ife.- white,  i.  367— 
blue,!.  36-< — red.  i.  369 — brown,  i.  370 — colours  of  sub- 
soils, i.  371 — colours  i-etain  different  degrees  of  heat,  i. 
372 — good  clay,  plants  on,  i.  3-i.3 — and  weeds,  i.  384 — thin 
clay,  plants  on.  i.  3"<.5 — and  weeds,  i.  386 — deep  strong 
loam,  plants  on,  i.  3'^7 — thin  loam,  pi mts  on,  i.  388 — 
weeds,  i.  389 — sandy,  plants  on,  i.  390 — and  weeds,  i. 
391 — loam,  plants  on,  i.  .392 — and  weeds,  i.  393 — porous 
loam,  plants  on,  i.  3.^4 — and  weeds,  i.  39.") — alluvial,  plants 
on,  i.  396 — and  weeds,  i.  397 — mooiy,  pl.ants  on,  i.  4119 — 
dry  moory,  plants  on,  i.  410 — marshy,  interior,  plants  on. 


i.  411 — and  near  the  sea,  plants  on,  i.  412— weeds  on,  i. 
413 — peat,  plants  on.  i.  414 — wet  peat,  plants  on,  i.  415 — 
and  dry  peat,  weeds  infesting,  i.  416 — near  dwellings, 
plants  indicative  of,  i.  428 — those  indicative  of  presence 
of  peat,  i.  4,33 — aspect  of,  i.  373 — retention  of  heat  by,  i. 
374 — specific  gravity  of,  ib. — shrinking  of,  by  heat,  i. 
375 — w.arming  of,  by  heat,  i.  37(i — abs()ri)tion  of  moisture, 
i.  .377 — saturation  by  water,  i.  378 — retention  of  moisture, 
i.  379 — ahsurpti 'U  of  oxygen,  i.  380 — physical  properties 
of,  i.  ,381 — discrimination  of  them  by  the  phints  growing 
on  them,  i.  382— clavev,  indicated  by  certain  plants,  i. 
421— gravelly,  i.  422— vegetable,  i.  423— very  dry,  i.  424 
— moisture  below,  i.  425 — in  rich  condition,  i.  429 — and 
in  poor,  i.  430 — manured  from  towns,  i.  431 — not  well 
farmed,  i.  432 — their  mechanical  structure,  i.  436 — their 
mechanical  analysis,  ib. — their  chemical  conijiosition, 
i.  447 — silica  in,  i.  448 — alumina,  i.  449 — oxide  of  iron,  i. 
450 — o.\ide  of  mangantse.  i.  451 — potash  and  soda,  i.  453 
^ttible  of  analyses  of,  i.  457 — use  nf  analyses  of,  i.  458 — 
field  before  the  a'lalyiic  chemist  regarding,  i.  461 — classifi- 
cation of,  i.  471 — Gasp.irin's,  i.  474 — oriyin  of,  i.  486 — full 
of  interest  to  the  aj^iii  ultuial  pujiil,  i.  5(13 — gaulting  or 
cla\iiigof,  i.  2119 — rotation  of  crops,  for  strong,  ii.  5089 
—for  light,  ii.  5iOU— naturally  fertile,  ii.  5U3 — elements 
of  fertility  unknown,  ii.  5114 — influence  of  climate  on  fer- 
tility ol,  ii.  SILO — none  hire  bear  cro|is  without  manure, 
ii.  5116 — how  it  effects  fertility,  ii.  5118 — residue  of  crops 
a  source  of  feitility,  ii.  5119 — manure  should  be  in  ex- 
cess of  produce  removed,  ii.  5125 — functions  of  liiimua 
in  fertilising,  ii.  5126— effects  of  their  pulverisation,  ii. 
5996 
Soiling  stock,  objections  (o  pasturing,  ii.  3869 — difficulties 
atteiidinir,  on  arable  farms,  ii.  ,3870 — eomi^arative  extent 
required  for  it  and  pasturing,  ii.  3^72 — labour  attending 
the  cutting  of  grass,  ii.  3873 — workhorses  treated  in 
this  way,  ii.  3874^ — impr.acticable  on  a  large  scale,  ii.  3875 
— more  practicable  in  England  than  Scotland,  ii.  3876 — 
green  forage  for,  sI'.nuM  be  cut  dry,  ii.  ZSbS — it  mixed 
with  li.ay  or  straw,  ii.  3-<M — clover  crop  varies,  ii.  3886 
Soot,  ii.  50(10 — compnsilion  of  wood,  ii.  5004 — sowing- 
machine  for,  ii.  5001 — see  also  Special  Manures 
Southdowns,  points  of,  ii.  6234 
Sow  pig,  wl„at.  i.  l.")87 

Sows,  should  farrow  in  spring,  i.  2843 — symptoms  of  farrow- 
ing, i.  2844— litter  for  them,  i.  2S46— attended  to  when 
farrowing,  i.  2847 — many  become  sick  iu  farrowing,  i. 
2851 — the  placenta  should  be  removed,  i.  2853 — food 
given  after  farrowing,  i.  2858 — have  seldom  .any  com- 
jilaint,  i.  28(i0— time  for  taking  the  boar,  i.  2862 — a  good 
litter,  and  value  of  brood,  i.  286.3 — number  of  brood,  i. 
28(i7 — fecundity  of,  i.  2S76 — the  breeding  of,  profitable, 
i.  2S77 — diseases  of,  i.  2870 — pulse,  ib. — bleeding,  i.  2871 
drenching,  i.  287.3 — diarrhoea,  i.  2874— white  flux,  i.  2875 
Sowing  by  hand  with  sowinu-sheet,  i.  231()' — with  basket,  i. 
2317 — with  one  luand,  i.  2319 — casting  the  seed  equally, 
i.  2.  20— with  both  hands,  i.  2322— Irish  mode  of.  i.  2323 
—with  machines,  i.  2326 — arrangement  in,  i.  2364 — cir- 
cumstances affecting  the  seed,  broadcast,  ii.  3.522 — 
drilled,  ii.  3524 — and  dibbled,  ii.  3526— (piantitiis  of  the 
cereals  sown,  ii.  3.")21 — waste  of  .seed,  wheat,  ii.  3527 — • 
barley,  ii.  3528 — oats,  ii.  352H — waste  of  e.ich  per  square 
yard,  ii.  3530 — plants  come  up,  dibbling,  driding,  and 
broadcast,  ii.  3531 — number  come  up  by  diblding,  ii.  3533 
— by  drilling,  ii.  3534 — by  broadcast,  ii.  353.5 — thick  and 
thin,  ii.  3540 — comparison  of  the  three  methods,  ii.  3545 
• — depth  of,  ii.  3553 — effects  of  deep,  on  wheat,  ii.  3-554 — 
and  on  the  grasses,  ii.  3558 — turnip  seeds  at  different 
depths,  ii.  3559 — loss  of  seed  may  b^  accounted  for,  ii. 
3562 — one  mode  of  drilling  wheat,  ii.  3563 
Sowing-machine,  bro.adcast,  i.  2327 — how  used,  i.  2333 — ■ 
judging  of  the  quantity  sown,  i.  2:!34 — the  East-Lothian 
drill,  i.  2337— new  lever,  i.  2340— English  drill,  i.  2343 
Spade,  the,  how  to  use  it.  i.  659— No.  5,  i.  2817 
Spade- tool  for  cutting  peat-tiles,  ii.  5897 
Spade-tiencliing,  a  kind  of  fallowing,  and  its  advantages, 

ii.  4185 
Sp.ides-hind,  or  Spadesm.an,  see  Iledger 
Sparrow,  the.  injurious  to  crops,  ii.  •47(J2 
Spayed  heifer  or  quey ,  what,  i.  1 156 
Spaying  cows,  objects  of,  i.  2268- — its  advantages,  i.  2269 — 

heifer  calves,  i.  2287 
Special  maniTes,  when  available,  i.  204 — farmyard  dung 
long  the  chief  m.anure,  ii.  491)4  —  since  bone-dust 
and  guano  have  come  to  its  aid,  iTi.^these  three  not 
special  manures,  ii.  490.5 — not  decided  which  is  the  best 
special,  ii.  41)06 — composition  of  one  ton  of  farmyard 
dung,  ii.  4908 — bone-dust  applied  per  acie,  ii.  4909 — 
ammonia  and  phospliale  of  lime  in  guano,  ii.  4910 — 
artificial  guano  cannot  be  made,  ii.  4914 — effects  of  rape- 
dust  on  wheat,  ii.  4919 — nightsoil  on  wheat,   ii.  4920 — 
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Special  maniirwi,  continued — 
saltpetre  refuse  on  wlit-nt,  ii.  4921 — and  saltpetre,  ii. 
4922 — ni;.'!it^oil  and  iiitmte  of  soria  on  wheat,  ii.  •4!)23 — 
TiirnlfUllN  dissolvid  hones  on  Imrley.  ii.  4y2.') — nitrate  of 
soda  on  larley.  ii.  4;(2/i — saltpetre  refuse  nml  nitrate  of 
soda  on  hnrley,  ii.  4927 — nitrate  of  soda  and  oomninn 
salt  on  harley,  ii.  4i»'J'< — guano  on  oats.  ii.  493(1 — sul- 
phate of  aniiu  .niaon  oats,  ii.  4931 — nitrate  and  sulphate 
of  soda  on  o.its,  ii.  4932— nitrate  of  soda  and  coiniuon 
salt  on  oats,  ii.  4933 — sulphated  bones  on  oat<,  ii. 
4934 — six  diticrrnt  manures  on  oats,  ii.  4935 — p>'P»ura 
on  beans,  ii.  493fi — and  on  pease,  ii.  493S — live  different 
manures  on  beans,  ii.  4937 — nitrate  and  sidphate  of  sod.i 
on  pease,  ii.  49:59 — different  manures  on  i)otatocs,  ii. 
4940 — pigeons'  dung  on  carrots,  ii.  494.3 — conim»n  salt 
and  soot  on  carrot*,  ii.  4944 — guano  onSweilisli  turnip*, 
ii.  4947 — different  manures  on  Swedish  turnips,  ii.  4949 
— guano  and  farmyard  manure  on  swedes,  ii.  49.50 — 
aminoniacnl  salt*  on  yellow  turnips,  ii.  4.'»."il  —  burnt 
bones  on  white  tu-nips,  ii.  4955 — six  manures  on  them, 
ji.  49.56 — alkaline  phosphates  and  ammonia  on  hybrid 
turnips,  ii.  4957 — anomalies  obtained  from  the  f  inner, 
ii.4959 — dung,  guano,  and  rags,  on  mangoldwurzel,  ii. 
4961 — annnoniacal  salts  on  tares,  ii.  4963— lulphate  and 
nitrate  of  soda  on  tares,  ii.  4964 — nitrate  of  soda  on 
clover  and  rye-grass,  ii.  496.) — guano  on  these,  ii.  4.')()6 — 
nine  manures  on  these,  ii.  491)7 — nitrate  of  soda  on  lea, 
ii.  496"< — and  on  rye-giass  seed,  ii.  4970 — Hve  different 
manures  on  lea,  ii.  4Ui!9 — list  of  saline,  ii.  4974 — 
calcined,  ib. — mineral  acid,  ib. — natural,  fb.  —  manu- 
factured, ('6. — refuse,  ib. — percentage  of  impurity  in, 
ii.  4976— «eiglit  per  bushel  of,  ii.  4977- — rules  for 
applying,  ii.  4979  —  rationale  of  their  application,  ii. 
6034 — I.iebig  ou  the  formation  of  ammonia,  ii.  50,3.") — 
and  Jlillder,  ii.  5037 — Mulder  on  the  action  of  plants  on 
manures,  ii.  5038 — inor^'anic  constituents  derived  from 
the  soil,  ii.  .5039 — analy.ses  of  plants  desiderated,  ii. 
5040 — and  also  of  soils,  ii.  5041 — action  of  the  elements  of 
farm  manure  on  plants,  ii.  .5044 — -thnse  ahiuidant  in  the 
soil,  ii.  .5055 — the  remainder  to  be  supplied,  ib. — mineral 
ingredients  taken  from  it,  ii.  5056 — green  crops  take  most 
of  these,  ii.  5li6t — how  these  are  to  be  returned,  ii.  .5065 
— proportions  of  each,  ii.  5067 — the  equivalents  for  each, 
ii.  506S — the  cost  of  each,  ii.  50liJ) — summary,  ii.  5079 — 
dear  ones,  ii.  637:) — cheap,  ii.  6380 — seasonal  application 
of  them,  ii.  6381 

Specific  gravity,  what,  i.  118 — tables  of,  i.  119 

Spencer,  I'arl,  his  ex|)eriments  on  feeding  cattle,  i.  1316 

Spinning  of  straw-ropes,  the,  ii.  4603 

Spirit-level,  the,  ii.  5788 

Sprains  in  horses,  i.  15'i0 

Spring,  field  operations  in,  i.  2133 — as  a  season,  i.  2130 — 
the  weather  in,  i.  2136 

Springers  and  springing,  what,  i.  2200 

Spruce,  specific  gravity  of,  i.  119 — used  as  a  hedge,  ii.  5685 

Spud  for  hop  ground,  ii.  3169 

Spyler,  its  u.se,  ii.  4297 

Stable,  saddle-horse,  i.  1541 — work-horse,  i.  1390 — its 
floor,  i.  1396— its  roof,  i.  1399— loose  bo-t  in,  i.  1407— 
window  of,  i.  1404 

Stack,  barley,  heating,  ii.  4644 — oats,  ii.  464.5 — wheat,  ii. 
4646 — props,  how  used,  ii.  4fi4S — safeguard  against  heat- 
ing, ii.  4649— in  China,  ii.  46.59 

Stacking,  plaiing  of  the  sheaves  in,  ii.  4623 — size  of 
stacks,  ii.  4624— trimming  them,  ii.  4626 — forming  the 
cone,  ii.  4627 — building  the  top,  ii.  4628 — forming  the 
stool,  ii.  4629 — reaped  sheaves  mal;e  smooth  ones,  li.  4630 
— and  mown  rough,  ii.  4631 — casthig  down  and  taking 
in  stacks,  i.  1730 

Stackyard,  the,  i.  1686 — cleaned  after  harvest,  ii.  4657 — 
plan  of,  ii-  6245 

Stakes,  forming  of,  for  nets,  i.  905 

Stall,  width  of,  in  work  horse  stable,  i.  1392 — fitted  up,  i. 
1397— collar,  i.  1406— T>rice  of,  i.  1542 

Stall-feeding  sheep,  i.  965 

Stallion,  wlijit,  i.  1432 — not  necessary  on  a  farm,  ii.  6076 — 
diseases  which  rendir  it  useless,  ii.  6078 — treatment  till 
ready  for  service,  ii.  6079 — leader  of  a,  ii.  6081 — niimher 
of  mares  it  .serves,  ii.  6t!8'-! — their  treatment  during  the 
season,  ii.  6082 — and  after  it,  ii.  6085 

Standing  fiock,  what,  i.  9.52 

Starch  of  wlic.it,  the,  i.  1902 

Stathel  for  stacks,  i.  1687 

Steading,  how  occupied  in  winter,  i.  79.5 — for  the  arable 
land  of  a  pastnral  farm,  i.  IttOl — winter  accommodation 
for  cattlein,  i.  I(l82 — courts  occupied  by  calvrsand  year- 
olds,  i.  108ii — hammels  by  fattening  cattle,  i.  li'84 — byres 
by  cows  or  fatieiiing  cattle,  i.  108.5 — littering  ground  in, 
i.  1086 — trouglis  for  turnips,  i.  IttSO — covered  straw-rack, 
1 1091 — square  straw-rack,  i.  1092 — an    iron  one,  i.  1093 


— water-troughs,  i.  1095 — grating  for  drains.  I.  111!— 
liquid-manure  drain,  i.  111.3 — and  tiuik,  i.  1111 — pump 
for  it.  i.  1115 — rain-spouts,  i.  1117 — and  drains,  i.  1118^ 
byres,  i.  1120 — stalls,  i.  1121 — mangers,  i.  1122— flonr, 
i.  1125 — travis,  i.  11.10 — baikie  and  seal,  i.  1131 — win- 
dow, i.  ll;!3 — ventilator,  i.  1137 — occupation  ol,  i.  1140 
— plan  for  pastoral  farm  for  cattle,  i.  1246 — for  a  carse 
farm,  i.  124!) — work-horse  stable  in,  i.  1390 — niMnl)er  of 
stables,  i.  1391— width  of  stalls  in  them,  i.  13!)2 — hay- 
racks, i.  1393— hind-posts,  i.  139r>— floor,  i.  1 .39(;— .«tall 
fitted  up,  i.  1.397 — cast-iron  iravis-po.Nts,  i.  13»> — roof,  i. 
l:)9!) — ventilator,  i.  140(i — window,  i.  140-1 — l.osi-box,  i. 
1407 — hay-house,  i.  14(l8— corn -chest,  i.  1409 — pig-styes 
in,  i.  1.580 — part  appropriated  to  grsiin  crops  in,  i.  I<f78 — 
corn-barn,  i.  1679-— its  outer  door,  i.  1680 — its  fioor,i.  1681 
— chaff-house,  i.  1682 — upper  barn,  i.  16S.3 — gaiigwa>,l. 
l(i.S4 — granaries,  i.  168.5 — their  windows,  i6. — stackyard,  L 
1686 — provision  against  rats  and  mice,  i.  16S7 — arrange- 
ment of  machinery,  i.  1688 — calves'  house,  i.  2271 — their 
cribs,  i.  2272 — door  of  these,  i.  2273 — their  courts,  i.  2274 
— wool-room,  ii.  3940 — planfora  dairy  farm,  ii.  42,5.'5 — its 
position,  ii.  r.380 — liading  principle  of  constructing,  ii. 
5382 — univcr-siilly  applicable,  ii.  5385 — rca-son  why  not 
correctly  constructed,  ii.  5386 — best  cimriitions  for  build- 
ing, ii.  5.391 — specifications  of  the  work  required,  ii.  .5393 
— trussed  wooden  roof  for,  ii.  6465 — trussed  iron  roof,  il 
5466 
Steam-engine,  its  action,  i.  170 — its  use  to  the  farmer,  I. 
171 — crank  high-pressure,  i.  1701 — setting  it  down,  i. 
17o2 — nilefor  liorse-power  of,  i.  1703 — to  .set  it  on,  i.  1704 
— to  stop  it.  i.  170.5 — signal  bell,  i.  17(16 — the  boiler,  i. 
1707 — rule  for  its  dimensions,  i.  1709 — the  furnace,  i. 
1711— the  chimney,  i.  1712— water,  i.  1713— fuel,  i.  1714 
Steam-vessels,  conveyance  of  stock  by,  ii.  3598 — accidents 

liable  to  in  them,  ii.  .3653 
Steaming  apparatus,  for  cooking  food,  i.  1454 — price  of,  i. 

-1465 
Steedman,  Mr,  his  draught  stallion,  ii.  6215 
Steelbow,  definition  of,  ii.  5357 — its  benefit  to  the  farmer, 

ii.  5358 — its  establishment,  ii.  5366 
Steelyard  for  carts,  ii.  3638 
8teer,  what,  i.  1153 

Stells.  outside  with  plantation,  i.  1009— without  it,  i.  1013 
— ancient  forms  of.  i.  1015 — inside  one,  i.  1029— circular, 
i.  10.30— and  with  hay-ratks,  i.  1031 
Stephens,  Mr,  his  short-horn  bidl,  ii.  6210 
Stephenson,  Mr,  his  experiments  on  feeding  c.ittle,  i.  1342 
.Stethoscope,  the,  use<i  for  detecting  the  calf,  i.  2239 
Stevenson,  Mr,  his  experiments  with  special  manures,  ii.  4970 
Steward,  the,  his  duties,  i.  57 — not  always  requited  to  work, 
i.  58 — not  required  on   every  farm,  I.  5i) — conduct  of, 
under  a  master  ignorant  of  agriculture,  i.  550 — his  wages, 
ii.  6314 
Stewart,  Mr,  on  trimming  horses'  heels,  i.  1570 
Stirks,  what,  i.  1153 

Stock-account,  cattle,  ii.  6427 — .<heep,  ii.  6429 — pigs,  ii.  6428 
tstockinga  farm,  first  ontl.iy.  ii.  5368— deduction  of  receipts, 

ii.  5377 — actual  outlay,  ii.  5378 
Stoniiich-pump,  its  use,  i.  91 
Stomadi-staggers  in  horses,  i.  1495 
Stone  fences,  repairing,  ii.  3570 
Stone  harp  for  screening  stones,  ii.  5SS1 — rake  for  draini, 

ii.  .588'2— beater,  ii.  5883 
Stones  for  scythes,  ii.  3881 

Stooks,  various  forms  of,  ii.  4.504 — of  rye  io  Germany,  11. 
4.565— of  corn  in  Sweden,  ii.  4566 — best  position  for,  ii. 
4614 
Stooking  sheaves,  how  done,  ii.  4480 
Stool  for  barn,  i.  1791 — the  milking,  i.  2253 — for  stacks,  ii. 

4629 
Store,  triangular,  for  turnips,  i.  824 
!*toring  potatoes,  jiv  Pntatoes 

Storms,  their  origin  and  direction,  i.  312 — concomitants  of, 
i.  313 — prognostic  s  of,  i.  318^iumber  in  sprit  g,  i.  217.5 
— in  summer,  ii   3(K>.'i — in  autuniii,  ii.  41^0 — in  whiter,  i. 
654 — sheep  provided  for  during,  i.  1008 
Stot,  what,  i.  11.52 

Strathaven.  feeding  of  calves  at,  i.  2293 
Stratton's  liqnid-nianuie  cart,  i.  2078 
Stratus,  form  of  cloud  called  the,  i.  248 — changes  indicated 

by.  i.  249 
Straw,  littering  of,  required,  i.  1086 — deficient  in  begin- 
ning of  winter,  i.  1087 — moving  to  the  straw  barn,  i.  1763 
— carrying  for  litter,  i.  1764 — of  wheat,  i.  li'64 — best  for 
litter,  ib. — itsnsh,  i.  1966 — nutritive  matter  in,  i.  1967 — 
of  bailey,  i.  19(i8 — its  ash,  i.  I!i70 — its  nutritive  matter, 
i.  1971 — of  oats,  i.  197'2 — its  composition,  i.  1974 — its  nutri- 
tive matter,  i.  l!i75 — of  rye,  i.  1976 — its  uses,  i.  1977 — 
its  ash,  i.  1978 — its  nutritive  matter,  i.  1979 — heanand 
pea,    their   properties,    i.   1980 — Uieir   ash,  i    1982 — 
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their  nutritive  matter,  i.  1983  —  use  of,  as  fodder 
and  litter,  i.  1985  —  colour  affects  tliat  of  dung, 
i.  1986  —  specific  gravity  of,  i.  1987  —  too  much  ne- 
glected, i.  1988 — its  proper  management,  i.  1939 — its 
conversion  into  manure,  i.  1990 — its  value,  i.  1991— pro- 
dute  of,  i.  1992 — near  Edinburgh,  i.  1K93— its  price,  i. 
199-t^Romans  US'  d  it  as  litter,  i.  1996 — substitutes  for  it, 
i.  1997 — origin  of  its  name,  i.  1998 — laid  on  road  to  form 
into  manure,  i.  2040 — ash  of  100  lbs.,  i.  1984 — its  propor- 
tion to  grain,  ii.  4533 — mode  of  drawing  it,  ii.  4610 

Straw-cutter,  cylinder,  with  oblique  knives,  i.  1226 — with 
str.iight  ones,  i.  1227 — tlie  Cauadian,  i.  1228 — the  disc,  i. 
1230 

Straw-ropes,  throw-crooks  for,  ii.  4600 — spinning  of,  ii. 
4603— mode  nf  twisting,  ii.  4605— best  straw  for,  iL  4606 
— length  of.  ii.  46)7— coiled  up,  ii.  4609 

Streams,  how  affected  by  friction,  i.  115 — measuring  their 
veli)C  ty,  (6. 

Street  manure,  composition  of,  i.  2803 

Strength  of  materials,  regulation  of,  i.  79 

Strickle  for  scythes,  ii.  .3880 

Strike  for  the  bushel,  i.  1807 

Stripping,  one  mode  of  milking  cows,  i.  2257 

Stubble,  left  in  the  soil  when  reaping,  ii.  4538 

Stubble-rake,  hand,  ii.  4500 

Sturdy  in  sheep,  ii.  3743 

Styes,  si'e  Pig,  Sow 

Subsoils,  composition  of,  ii.  5998 — defined,  i.  344— affect 
the  soils  above  them,  i.  345  — conditions  of,  i.  346 — 
retentive,  hidicated  by  certain  plants,  i.  42()— and  por- 
ous, i.  427 

Subsoil-plough,  Smith's,  ii.  5980— Read's,  ii.  59S2— Mar- 
quis of  Tweeddale's,  ii.  5983 — Lord  James  Hay's,  ii.  6000 

Subsoil-plougliiiisr,  mode  of,  ii.  59'<1 — different  opinions  on 
it,  ii.  599. i — less  efficient  than  fork-treuching,  ii.  5994 

Sucking  pig,  what.  i.  IS"*? 

Sucking-pump,  its  action.!.  90 

Suet,  how  produced,  ii.  6168— its  composition,  ii.  6169 — its 
uses,  ii.  6 1 70 

Surar  refuse,  its  composition,  ii.  5011 

Sulphate  ol  ammonia,  see  Special  Manures 

Sulphate  of  soda,  effects  of,  ii.  6378— and  lime,  best  pickle 
for  wheat,  ii.  4868 

Sulphated  bdne.s,  ii.  323.5— effects  of,  ii.  6375 

Sulphuiio  acid,  iiccnmpanies  nitrogen,  ii.  5049 

Summer,  its  character,  ii.  29.59— it.s  atmospheric  pheno- 
mena, ii.  2975 — electricity  in.ii.  2982 

Summer-fallow,  why  necessary,  ii.  4164 — sort  of  land  for, 
ii.  416.5 — weeding  it,  ii.  416.5 — working  it,  ii.  4168 — ridg- 
ing it  up,  ii.  4170 — manuring  it,  ii.  4171 — best  mode  of 
doing  so,  ii.  4172 — theory  of  it,  ii.  4175 

Sunflower,  species  of  the,  ii.  3471? — culture  of  the  fall,  ii. 
3474— its  botanical  pn.sitinn,  ii.  ,3475— dwarf,  ?'6.— symp- 
toms of  ripeness,  ii.  4669 — cut  down  with  knife,  ii.  4670 
— oil  from  tlie  seed,  ii.  4671 — forms  good  fuel,  ii.  4672 

Sun-hemp,  ii.  3139 

Swedish  land-niller,  ii.  3106 

Swedish  tmnips.  SfC  Turnips 

Swine,  points  of,  ii.  6235— See  Pigs,  Sow 

Swing-tiees  for  two  horses,  i.  667 — trussed  iron,  i.  668— 
for  three  horses,  i.  669,  670— for  four,  i.  673,  674— for 
three  horses  with  compr^nsation  apparatus,  i.  671 — with  de- 
fective appiiratus,  i.  6r2 — for  more  than  four  horses,  i.  575 

Switching- bill,  the,  ii.  .5633 

Sympiesometer,  the.  i.  89 

Syringe  fur  bathing  sheep,  ii.  4675 

Table  churn,  ii.  4214 

Ta  Is,  what,  i.  930 

Tail-ill  in  cows,  i.  2244 

Tallow  and  skhi,  relative  weight  of,  in  sheep,  i.  986 

Tallow,  qiiiiitiiy  imported,  ii.  6160 

Tank,  liquid-manure,  i.  1114 — its  site,  i.  2062 — not 
required  forevery  farm,i.  2063 — considerations  requisite 
in  forming  it,  i.  2064  —  fall  in  its  bottom,  i.  2065  — 
pump  for  it.  i.  2066— its  size,  i.  2067,  2068— its  cost, 
i.  2070— simple  form  of,  i.  2071 — cost  of  making  this 
form,  i.  2072 — one  for  cottages,  i.  2073 — proper  form 
for  them,  i.  2t  79— in  Flanders,  i.  2092 

Tape-hne,  the,  ii.  5601 

Tares  for  f  inige,  i.  2464— thrive  in  all  soils,  i.  2466— best 
with  manure,  i.  2467 — sown  bro.adcast,  i.  2468 — quantity 
sown,  i.  2469 — cultivated  for  seed,  i.  2470 — their  botani- 
cal position,  i.  2471 — the  Hopetoun,  i.  2472 — winter  and 
summer,  ii.  4364 — English  variety  of  winter,  ii.  436,5 — not 
suited  to  Scotland  without  manure,  ii.  4;?(>7 — their  cul- 
ture, ii.  4368— reaping  for  seed,ii.  4587 — effects  of  special 
manures  on,  ii.  4963 

Teats  of  cows,  chapped,  i.  2266 — corded,  1.  2241 

Teddiug-inachine,  ii.  4034 
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Teeth,  uses  of,  ii.  6241 — of  the  adult  horse,  ii.  6242— of  tho 
adult  ox,  ii.  624,3— of  the  wild  boar,  ii.  6244 — indicative 
of  age.  ii.  6245 — toopen  horses'  mouths  to  examine  them, 
ii.  6246 — and  cows',  ib. 

Temperature,  falli  as  we  ascend  in  the  air — i.  101 — mean, 
indicated  by  that  of  springs,  i.  227 — its  phenomena  over 
thcKlobe.  ii.  5223 

Templemoyle,  agricultural  school  at,  i.  535 

Tenant-right  in  England,  a  desire  for  a  lease,  ii.  5347 — in 
Ii-elind,  highly  obj»ctionable,  ii.  5348 

Thaer,  Von,  his  experiments  on  feeding  cattle,  ii.  3892 

Thatching  stacks,  in  the  lozenge  form,  ii.  4634 — in  the 
netted  form,  ii.  4637- in  the  Nortlmmberland  fashion, 
ii.  4638 — English  form,  ii.  4639 — roping,  ii.  4641 

Thaw,  spring,  in  pastoral  distiicts,  i.  2144 

Theavcs,  what,  i.  9.U 

Tliedam,  Mr,  his  experiments  on  sowing,  ii.  3538 

Thermometer,  the.  i.  163 — how  to  be  placed,  i.  166 — mean, 
ii]  diffeient  localities,  i.  227 — mean  in  spring,  i.  2175 — in 
summer,  ii.  3036,  3063 — in  autumn,  ii.  4300 — in  winter, 
i.  654 

Thompson,  Mr,  his  experiments  on  feeding  cattle,  i.  1361 
— his  mode  of  preparing  compound  for  them,  i.  1363 

Thomson,  Dr  R.  D.,  on  llie  food  of  animals,  i.  1673 

Thorn  hedges,  preparati(m  of  the  ground  in  winter  for,  ii. 
559^ — and  of  the  plants,  ii.  .560.5— means  for  letting  off 
water,  ii.  5608 — setting  off  tlie  lines,  ii.  5609 — forming  the 
bed,  ii.  5610 — plantimr  and  finishing,  it,  ii.  5613 — forming 
curves  ill  the  angles  of  fields,  ii.  5620 — sciircements  in- 
jurious, ii.  562fi — in  sunk  fences,  ii.  6628 — htdge-row 
trees  objectionable,  ii.  5629 — pruning  in  spring,  ii.  5632 
—switching  of,  ii  563-t — one  properly  switched,  ii.  5635 
—effects  of  snow  on  a  young,  ii.  563u — hog-mane  and 
natural  fnrais,  i.  5637 — breasting  OAcr  one,  ii.  £640 — cut- 
ting down,  ii.  5643 — mismanaged  in  cuttimr,  ii.  5646 — 
plashing,  ii.5648 — scouring  out  the  ditch,  ii.  0650 — water- 
tabling,  ii.  5651 — to  till  gaps  in  old,  ii.  56.53 — removing 
banks  deprecated,  ii.  5656— dead  one,  ii.  56.;9 — stake-and- 
rice,  ii.  5(i63 — putting  up  paling,  ii.  5665 — turf  wall  and, 
ii.  5666 — w(ediiig  in  summer,  ii.  5fi70 — oMier  methods  of 
forming  fences  with,  ii.  5686— often  neglected,  ii.  5687 — 
injured  by  insects,  ii.  5689 — repairing,  ii.  3,569 

lliorn  pliint,  the,  ii.  56('5 — prepared  for  planting,  ii.  .5612 
— its  botanical  position,  ii.  5676 — long  lived,  li.  .5679 — 
its  flowers,  ii.  5680 — tradition  of  that  of  Glastonbury,  ii. 
5681— the  haw,  ii.  5682— the  wood,  ii.  5683— known  by 
the  ancients,  ii.  5685 

Thia-hing  of  grain,  the,  i.  1738 — casting  down  the  stack, 
i.  1739— barn-sheet,  i.  1740 — corn  barrow,  i.  1741 — lad- 
ders, i.  1742— taking  in  .stack,  i.  1745 — oil-can.  i.  1746 — 
steward  feeds  in  the  corn,  i.  1748 — chaff  sheet,  i.  1749 — 
thrashing  motion,  i.  17..0 — rule  to  ascertain  capabilities 
of  machine,  i.  17.")1 — feeding  in,  i.  175- — r.riving  the 
horses,  i.  175."! — foul  thrashing,  i.  1754 — inconveniences 
attending  the  thrashing,  i.  1756 — closing  of  it.  i.  1757 — • 
treatn  ent  of  barley  roughs,  i.  1758— and  of  damp  straw, 
i.  170.9 — thrashing  beans  and  pease,  i.  1762 — mowing  the 
straw,  i.  1763 — straw  carried  for  litter,  i.  1764 

Thrashing. machine,  de'ails  of  the,  i.  1092 — pa'^sing  of  the 
corn  through  it,  i.  16H6 — fans,  i.  1697 — motive  power,  i. 
169.S — steam-eni;ine,  i.  1701  —  horse- wheel,  i.  1715 — its 
diameter,  i.  1716 — cirde  of  teeth,  i.  1717 — its  devation, 
i.  1718 — conduct  of  hoists  working  in  it,  i.  1719 — equali- 
sation of  draught  in  it.  i.  1720 — water-whfel,  i.  1721 — 
diminutive  form  of,  i  17:^- — English  portable,  i.  1734 — 
its  construction,  i.  1735 — contrast  with  Scottish  macliines, 
i.   1736 — amalgamation  of  the  two,  i.  1737 

Thrave-reaping,  ii.  4486 

Three-shear  tup  and  wether,  what,  i.  .'(26 

Three  year  old  heifer,  qiiey,  stot,  and  hull,  wliat,  i.  1153 

Throw  crooks,  difierent  forms  of,  ii.  4600 

Thrush  in  hordes,  i.  1497 

Thunder  in  winter,  i.  603 — storms  of,  ii.  29S4 

Ticker  in  cattle,  i.  1386 

Tiles,  common,  see  Draining 

Tillering,  circumstances  which  promote  it  in  the  cereals,  ii. 
3560 — and  which  discourage  it,  ii.  3561 — by  dibbling  and 
drilling,  ii.  4544 

Timber,  sold  in  spring,  i.  2174 — foreign,  for  steadings,  u. 
.5649 

Tin  flask  for  hath,  ii.  4752 

Tod  of  wool,  weipht  of.  ii.  3943 

Torsion,  castrating  calves  by,  i.  2300 

Towns,  farms  near,  what,  i.  42 — their  capital,  rent,  &c.,  L 
44 — qualifications  of  occupant,  i.  43 — those  distant  from, 
i.  48.     See  also  Farms 

Trade  winds,  the,  i.  298 

Tramped  picks  of  hay,  what,  ii.  4059 

Transplantation  of  plants,  effects  of,  ii.  3564 — cost  of,  ii 
3565 
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Trsris  for  cow-bvre«,  i.  1130 

Trefoil,  Alexandrian,  i.  2677— flesh-coloured,  i.  2676 

Trembles,  a  disease  in  America,  ii.  4203 

Treiichini;  Brouiid  with  tree  roots,  ii.  .IDSl — stony  ground, 
Ii.  5957 — exy^nse  of,  ii.  6960 — season  of,  ii.  5961 — in 
Flanders,  ii.  61101 

Trimmer  for  stack,  t1)e,  ii.  4626 

Trins,  what,  i.  1154 

Trochar,  cattis,  i.  1382 

Trotter,  Mr,  on  the  maintenance  of  Iinrses,  i.  1453 

Troughs,  turnip,  fur  sheep,  i.  .I.t)— at  the  steading,  i.  1090 
— !itone,  for  dairy  byre,  i.  1239 

Trowel  for  drains,  ii.  5S21 

Truck  system,  different  from  wages  in  kind,  ii.  6321 

Tup,  what,  i.  92S 

Tup-eild  ewe.  wl).it,  i.  029 

Tup  hosg,  wliat,  i.  924— lamb,  i.  903 

Tups  or  rams,  fed  on  turnips  sepanitf  ly,  I.  91'2 — period  of 
putting  thcni  to  ewes,  ii.  4715 — s\-mptoms  shown  at  this 
period,  i.  4717 — ke  1  put  on  their  breasts,  ii.  4720 — number 
of  ewes  .oerved,  ii.  4721 — bOiigs  no:  allowed  to  serve,  ii. 
4723 — qualitications  of  good,  ii.  4723 — period  of  with- 
drawal of,  ii.  4727 — season  on  hill  farms,  iL  4731— letting 
of,  ii.  4737 

Turkeys,  treatment  of,  in  winter,  i.  1602 — rearing  not  diffi- 
cult, i.  28:)7 — e?ss  taken  a.vay  as  'aid,  i.  2898 — set  in 
made  nest,  L  2^.49 — hens  witchful  of  brood,  i.  2907 — one 
nnprepnati  m  fe'.undates,  i.  2i!0S — treatment  of  poults,  i. 
2901 — some  hens  ireat  layers,  i.  2306 — their  treatment  in 
autumn,  li.olfit — second  hrood  \vorihles.s.  ii.  5165 

Turnips,  mineral  in^'redients  in,  i.  46.3 — left  on  ground  to 
be  eaten  by  sheep,  i.  81i) — proportions  so  left,  i.  811 — 
pullin?.  to  leave  certain  proportions,  i.  812— how  pulled 
for  storing,  i.  813— tops  useless  to  cattle,  i.  S14 — knives  for 
topping  and  Liiling,  i.  815 — mode  of  it,  i.  817 — removing 
from  field,  i.  819 — storing,  i.  824 — various  forms  of  stores, 
i.  827 — varieties  of.  i.  843 — white  globe,  i.  844 — yellow,  L 
847 — .Swedish,  i.  849— compisitiim  of,  i.  854 — white  store, 
i  857— Laing's  Swedish,  i.  8.58— its  historj-,  i.  8.*>7— 
weight  (if  bushel,  i.  86.5— nutritive  matter  per  acre,  i.  866 
— eaten  in  a  day  by  a  Leicester  sheep,  i.  867 — in  half  year 
by  sheep,  i.  86S — per  weok  by  two  year  old  ox,  i.  669 — 
pric«of,  L  871— Dales'  hybrid,  i.  872— its  crop,  i.  874 — 
its  history,  i.  885 — Lawton  hybrid,  i.  873 — its  crop,  i.  874 
^itg  history,  i.  886 — an  ill-shaped,  i.  876 — fcinkard,  ib. — 
white  globe,  its  properties,  i.  844— weight  and  size  of,  1. 
S46 — specific  gravity  of,  i.  853 — nutritive  matter  in.  i.  S59 
— good  crop  of  it,  i.  864 — its  origin,  i.  88.3 — yellow,  its  pro- 
perties, i.  847 — its  weijht,  i.  848---cnntinue3  fresh  in  the 
store,  i.  852— its  specific  gravity,  i.  853 — n  good  crop  of  it 
i.  863 — its  history  unknown,  i.  882- Swedish,  its  proper- 
ties, i.  849— its  weight,  i.  850 — proportion  of  top  to  built, 
L  851 — specific  gravity  of,  i.  R53 — nutritive  matter  in,  i. 
860— good  crop  of,  i.  >%2 — its  history,  i.  881 — number  and 
weight  per  acre,  i.  877 — mea.suring  an  acre  of,  i.  879 — 
weighing,  i.  880— their  historj',!.  8^1 — ash  in  the  bulbs,  i. 
888— in  the  tops.  i.  8^*9— meal,  i.  81(0— how  made,  i.  891— 
its  composition,  i.  892 — sheep  feeding  on  them  in  winter,  i. 
901 — break  of,  what,  i.914 — t-ips  not  good  for  sheep  at  first, 
i.  915 — storesat  the  steading,  i.  1094— when  different  kindi 
should  be  given  to  cattle,  i.  1216 — when  dirty  should  lie 
washed  for  them,  i.  1217 — frozen,  hnw  thawed  for  them, 
I.  1218 — given  to  horse.=,  i.  1439 — transplanting  for  seed,  i. 
2476— ash  of  the  seed,  ii.  3144— their  culture,  ii.  3204 — 
land  drilled  fir,  ii.  3205 — bro.idcast  deprecated,  ii.  32:0 
— mauuring,  ii.  3-'06— varieties  sown,  ii.  3207 — propor- 
tions sown,  ii.  3247 — scnfBing,  ii.  3256 — singling,  ii.  32,59 
— distance  between  rows,  ii.  3267 — cost  of  singling,  ii. 
3271— drill-grubbine,  ii.  3273— first  hoeini,  ii.  3274— 
scuffling  again ,  ii.  3275 — second  hoeing,  ii.  3276 — setting 
up  the  drills,  ii.  3277— filling  up  blank*,  ii.  3269 — weeds 
infesting,  ii.  .■?278 — top-dressing,  ii.  3282— «n  s'rnng  soil, 
i  .  3242— its  boianiciil  position,  ii.  3283 — that  of  the  Swed- 
ish, ii.  328'> — the  common,  ii.  3287- w.iste  of  seed  in  sow- 
ing, ii.  32-i>— flea-l)<>etle,  ii.  3290— saw-fly,  ii.  3-'94 — 
weevils,  ii.  329:i— aphides,  ii.  33041— leaf  miner,  ii.  33fl»— 
anbury  in,  ii.  3312 — tinger.i  and  toes,  ii.  3314^water  in 
their  t<>ps.  ii.  3316 — asii  in  their  tops,  ii.  3317 — effect  of 
transplanting  Swedish,  ii.  3321 — ash  in  tops  of  various 
kinds,  ii.  3319 — effects  of  deep  sowing  on.  ii.  i559 — reaping 
of  seed,  ii.  4189— its  crops,  iu  4190— utility  of  the  store, 
ii,  435.S— English  mode  of  cultivating,  ii.  4.'{59 — its  cul- 
ture, ii.  43i!0i— their  culttire  in  autumn  for  seed,  ii.  4361 
— bMt  .seed  from  tran8plant?d  bulbs,  ii.  4352 — but  most 
from  sowing,  ii.  43<i3 — effects  of  (special  manures  on 
Swedisli,  ii.  4947— on  yellow,  ii.  4.'<51 — on  white,  ii.  4955 — 
on  hybrid,  ii.  4'X>7 — niiie'iil  ingredieTits  they  take  from  the 
soil,  ii.  5(j62 — cost  of  re'dacing  them,  ii.  5075 

Tomip- pickers,  i.  9.34 

Tnniip-BUcer,  baod,  with  cross  blade*,  i.  1170 — witb  panllcl 


blades,  1.  1171— haad.  I.  1172— lerer,  I.  937— wheel,  i. 
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Turnip  sowing-drill.  theEn^t-Lothian,  ii.  320,'' — Geddes',  ii. 

3212— barrow,  ii.  3214— bone-dust  drill.iu  3216— Smith's 

drop  drill,  ii.  .'(220 
Turnip-rooted  cabbage,  ii.  3379 
Turn-wrist  plough,  the,  ii.  5970 
Tussac  grass,  its  character,  ii.  5072 — its  ctilture,  iL  5973 — 

nutritive  matter  in,  ii.  5974 — composition   of,  ii.  5975 — 

ash  of,  ii.  5976 
Tweeddale  plough,  the,  ii.  5991 — subsoil  trench-plough,  ii 

5983— at  work,  ii.  5985— is  advantages,  ii.  59«9 
Twice  gathering  up  rides,  i.  764 
Twilight,  ii.  3054 
Twins,  what,  i.  1154 
Twinter  ewe,  what,  i.  926 
Twoout-and-two-in  ploughing,  i.  759 
Two  shear  tup  and  wether,  what,  i.  925 
Two-year-old  bull,  heifer,  quey,  and  s!ot,  what,  i.  1153 

Udder  of  cows,  the.  its  structure,  i.  2245— its  firm,  i.  2248 
position  of  the  teats,  i.  2247 — different  states  of  the  milk 
in.  i.  2249 — subject  to  inflammation,  i.  2266 

Udder-dap  in  ewes,  i.  2596,  ii.  3995 

Udometer,  the,  i.  273 

Umbtlllferse,  their  ch.-tfacteristics,  it  3426 

Undershot  water-whtel,  the,  i.  113 

Universities,  education  of  the  agricnltnral  student  at,  i.  613 

Urine  and  dung  of  animals,  composition  of,  i.  2i  94 — cow's, 
i.  2096— human,  i.  2100— horse's,  i.  2101,  2lo2— sheep's, 
i.  2101,  2102— pi;; "s,  i.  2101,  2102— its  effecU  when  the 
urea  is  undecomposed,  i.  2103 — and  mould-couiposts  of 
Germany,  i.  2105 

Vapour,  how  produced,  i.  172 — its  w-ight,  i.  173 — quanti- 
ties in  the  .itmoNpliere.  i.  22S — its  elevation  and  di>scent, 
i.  229 — its  quantity  varies,  i.  230 — its  force,  i.  232 — its 
height  in  the  atmosphere,  i.  23.3 — th:it  fromsteam-enginei 
hygrometrical,  i.  235 — plane,  i.  233 — its  tension  in  spring, 
i.  2175— in  summer,  ii.  3029,  3(J63 — in  autumn,  i.  4342, 
43.30 — in  winter,  i.  654 

Veal,  i.  22.95 

Vegetation,  a  source  of  elec'ricity.  i.  125 — electric  theory  of, 
L  13') — and  electricity,  results  produced  by  them,  i.  149 — 
influence  of  coloured  lights  on.  i.  195 

Ventilation,  principle  of,  and  natural  process  of,  i.  100 

Ventilator  for  roof,  i.  1137 — for  work-horse  stable,  i-  4100 

Vetches,  mii:er;il  ingredients  in,  i.  46i 

Veterinary  College,  Edinburgh,  i.  528— London,  i.  530 

Veterinary  science,  connection  of,  with  agriculture,  L  5'»7 

Vicia,  v;irieties  of,  &c.,  i.  2471,  2472 

Voltaic  pile,  the  ground  is  one,  i.  1.55 

Vultaism,  influence  of,  on  culture,  i.  157 

Waddell's  plan  for  outhouse  floors,  ii.  5418 

Wages  of  larm-serv;ints  in  kind  and  in  cash,  ii.  6304 — In 
kind,  ii.  6304 — njore  in  cash  than  in  kind,  ii.  6311 — in 
cash,  ii.  6313 — of  stewards,  ii.  6.314 — of  shepherds,  ii.  6315 
— of  hedger,  ii.  63lf — of  cattle-man,  ii.  6317- of  field- 
worker,  ii.  6318 — law  of,  in  Scotland,  iL  G295 — in  kind, 
different  from  the  truck  system,  ii.  6,321 

■Walker,  .Mr,  on  feeding  cattle,  L  1329,  1592 

Warbles  in  cattle,  it  3803 

Warnes' cou)poiind  for  sheep,  L  130r — for  cattle,  i.  1307 — 
how  made,  i.  1.308 — quantity  used,  i.  1310 — formed  of  any 
farm  produce,  L  1.311 — apparatus  for  making  it,  L  1312 — 
objections  to  mode  of  making  it,  i.  1364— experiment 
with  it,  i.  1.351 — his  compound  for  horses,  i.  1449 

Warrandice  of  horses,  the  law  of,  i.  1521 

Warteon  cattle,  i.  1384 

Waslier  for  potatoes,  ii.  4815— how  used,  ii.  4816 — its  advan- 
tages, ii.  4817 

W.asliine?s  in  cattle,  what.  iL  3610 

Waste  land,  improved  by  trenching,  ii.  5949 — by  the 
plough,  ii.  59,52— by  diglhnff.  ii.,  .5955 — turf,  ii.  5962— 
levelling  the  surface,  iu  59().3 — levelling  high  ridge*,  ii. 
5964 — first  crop  turnips,  ii.  .59(38— "hy  land  should  be 
ridged,  ii.  5969 — i>loiighing  steep  land,  ii.  .5970 

Water,  effiits  of  asient  on  its  boiling  point,  i.  101 — its 
gravity,  i  103 — pres-ure  it  exerts  on  the  bottom  of  a  ve»- 
gpl,  L  104 — and  on  the  side^.  L  10.5 — gravity  it  exerts  on 
bodies  immersed  in  it.  i.  106 — is  incompressible.  L  107 
— equalisotion  of  1, eight  in,  i  108 — how  supplied  to  reser- 
voirs, *c.,  ib.— law  (if  its  velocity  from  an  orifice,  i.  109 — 
its  friction  in  pipfs,  i.  110 — rain,  action  of  tl  e,  i.  HI — 
effects  of  niovini;,  i.  11-2 — to  calculate  its  motive  power, 
i.  117 — theniiciil  properties  of,  i.  21:-! — es.'ential  in  grazing 
fields,  ii.  .T,  ..5— expedient  when  scarce, ii.  3776 — hard  and 
soft  for  domestic  use,  ii.  .5.532 

WiLter-bnuli  for  horses,  i.  1529— price  of,  i.  1642 
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Wftter-furrowine,  i-  2360— how  conducted,  i.  2361— plough 

Water-meadows,  considerations  on  forming,  ii.  6046— 
sluices  for,  J6.— tlioroiigli-draininglanri  for,  ii.  60-19— bed- 
work,  li.  6050— sef-ds  for  sawing  in,  ii.  6053— catch-work, 
u.  b0o6— cost  of  making,  ii.  6061— advantages  of,  to  hill 
lamis,  n.  6003— tnne  for  repairing,  ii.  6063 
,«nS"""°i"''"  ^'  "'*  steading,  i.  10!»5-of  flag-slones,  i. 
1098— of  wood,  1.  loy— ci>tern,  i.  1102 

Water-wheels,  v.irious  kinds  of,  i.  113— undersimt  i  1721— 
overshot,  rnles  to  ascertain  quantity  of  v.iiter'i  1722— 
to  ascertain  if  sufficient  witliout  a  dkin,  i.  172.!— pnsition 
of  the  dam.  j6.— of  the  s'uice,  i.  1726— size  of  wheel  i 
1727— Its  structure,  i.  1729— the  shruudingplates,  i.  1730 
—power  taken  off,  i.  1731— laying  the  water  on  it,  i.  1732 

Watson,  Mr,  his  Angus  ox,  ii.  (J228 

Wa.\-light3,  for  lamps,  i.  1543 

Weasel,  the,  destructive  to  poultrv,  ii.  5197 

Weather,  the,  how  hest  to  be  studied,  i.  21»— its  effects  on 
the  operations  of  the  farm,  i.  219— desirable  to  anticipate 
It,  1.  ^20— better  understood  by  the  shepherd  th.-in  the 
farmer,  i.  221— use  of  instruments,  i.  223— similar  in  dif- 
ferent months  and  quarters,  ii.  4356  — i>rognostics  i.i 
sprmg,  1.  21o3— m  summer,  ii.  3034— in  autumn,  ii  4343 
— m  winter,  i.  606 

Weathercock,  position  of  the,  i.  95— varieties  in  its  con- 
struction, i.  96— good  ones,  rt.— origin  of  its  name,  i.  97 

»Vebb,  Mr,  his  Southdown  tup,  ii.  6234 

Wechts  or  inaunds,  i.  1790 
''Vedgewood-ware  milk-dish,  ii.  4196 

IV'eeds,  definition  of,  ii.  3281— classification  of,  ii  3741— 
soils  indicated  by  them,  i.  421— in  clay  soils,  i.  383— clav 

°  *«•  \^^^'  ^?,'^'1  '^'"''y  '°"'-  '•  3('l-sandy  loams, 
I.  393,  395  — alluvial  soils,  i.  397  — .supplied  from  sea- 
beaches  ..  399--from  lake  ones,  i.  400-lrom  river  ones. 
i.  401— by  gravel-pits,  i.  403— from  seashore  gravel,  i  404 
—from  river  gravel,!.  405— on  drv  mai-shv  grounds  i'413 
:^n  cultivated  peat,  i.4I6-infestingflax,"ii.  3117-iiemp. 
q';-^.  '.''.^.'"'■'"P'"-  •'^278— on  low  countrv  pastures,  ii! 
J-0<^in  high,  ii.  3742-cutting  them.  ii.  3710— amongst 
the  wheat  crop,  li.  40.98— barley,  ii.  4121— oats  ii  41.3l_ 
rye,  II.  4141— potatoes,  ii.  4150— on  bare  fallow,  ii  4167 
—on  the  margins  of  fields,  ii.  4177— which  render  milk 
poisiinous  ii  4202-at  harvest,  ii.  4556-about  hedges,  ii. 
?P}:J^'i-^itcbes,  ii.  5673— which  lodge  the  turnip-flv. 

Weed-hook,  the,  ii.  4096 

Weeding  cereal  crops,  mode  of,  ii.  4097-pasture3,  imple- 
ments for,  II.  3710- mode  of  doing  it,  16 

W  eevils  of  the  turnip,  ii.  3299— white  clover,  ii.  3894-beaj3 
u.  J'.m.i — pea,  ii.  39S9— turnip-seed,  ii.  4187 

Weigh  of  Wool,  its  weight,  ii.  3943 

Weighing-machine  for  bain,  i.  1820 

Well,  circumstances  favourable  and  unfavourable  for.  ii 

65-M— mode  of  digging  it,  ii.  6526— cost  of  digging,  ii 

^^~^'^?T'  ^"^  "'^''"  '=°*'>  "•  5528— sinking  in  loose 

^^m'  "'^'  °"  "'^  "'^'"'^'  °^'^^^'  '■  ^'''^°"  liygrometers.i. 
West  Highland  ox.  points  of,  ii.  fi2''7 
Wether,  what,  i.  925-hogg,  i.  924-tegg,  i.  931 
>Vlieat.  mineral  invredients  in,  i.  462-its  different  forms 
,  .^^fo'  '■  '-^»o— Its  botanical  position,  i.  1847— bearded, 
I'wi;  f"'""'  ^'"'""-  '•  I'^-lO-'oedium,  i.  1850-large,  i. 
if  rJA"°".  •j^^^een  car  and  grain,  i.  185.3-judging 
^[']-  I'^Sj-yeldit.g  the  best  flour,  i.  18.-..5— weight,  i 
I85t,-seed,  I.  1857-kiln  drying,  i.  1858-dan,aged.  i. 
1859— pre>eiving  in  gr.inaries,  i.  ISCO-sl.ielinc,  i.  18(>1— 
grmrimg,  i  lS62-cooling  and  dressing  the  flour,  i.  1^63 
—over-head  flour,  i.  1864-bro:,d  bran,  i.  18«5-I.ondon 
dressing  of  flour,  1  l^tiC-inciease  of  lulk  by  grinding,  i. 
l««<t:  "  ^  i^"  i  V'^  grinding,  i.  lS68-laige  bran,  i. 
1869— to  judge  of  the  dressing,  i.  187r— whether  it  will 
make  good  bread,  i.  1871  — sacks  of  flour,  i.  1872— its 
•dulterations,  i  1873-analyses  of  flour,  i.  1874-its  com- 
position ,  18,5-its  glutui,  i.  1876-its  oil,  i.  1877-ash 
h^T,  VcJ ^'1-°f  ":^  '•"^'^■'  '•  1879 -composition  of 
K^\i  •  ,f  o"^'''^^  '■  '881 -Proportion  of  flour  in 
bread,  1.  18-2-hoiisehold  brrad,  i.  lh83-8our  bread,  i. 
1884— yens,-,  1.  lK8.5-siibstitute  for  fermentation,  i.  1H86 
— unfermented  bread,  i.  1890— action  of  vea.-t,  i.  1891— 
r,'woo*"T"'  ''•  '■  ''i*^--""''""'ofpotato.-;nd  wheat  floor, 
i«<!^?"""?'"'"^"^''""''''-'895— most  gluten  in  whcMt.i. 
189!,-mitrilive  properties  of  gluten,  i.  1897— wbv  bakers 
use  foreicn  wi.e.at,  ,.  lS9.')-eomposition  of  Lincolnshire,  i. 
}  ?i.';^'"""""'''''.''-  1902-nutrhive  matter  in  an  acre. 
I.  1903— i;s  origin  unknown,  i.  1904— limits  ..fit.  i.  1905-^ 
Mh  of  ,-s  straw,  i.  19r)6-sown  in  spring,  i.  23(i2— weather 
and  soil  for  it  i.  2303-ti.riiip  land  prepared  for  it,  i.  2304 
—sown  quickly,  j.  2306— the  seed  pickled,  i.  2307— «etUng 


down  the  sacks,  i.  2311— sowing  by  hand,  i.  2316— cat- 
rier  of  the  seed,  i.  2313— sowing  with  machines,  i.  2326— 
oi.V^^°'s!,'J.^."  '•  2'<52-water-fui rowed,  i.  2360 -on  lea,  I 
^.ibb,  2361)— objections  to  this,  i.  2371— varieties  sown  in 
spring,  I.  237.>-.April,  i.  2378,  2379-sowing  grass  seed, 
amongst,  1.  26oe).  2664— state  of  winter,  in  spring  i  2660 
—April,  Useful  in  tilling  blanks,  i.  26(il— March  the  time 
for  sowms  grass  seeds  among  winter,  i.  2662  — eff'ects  of 
deep  .sowing  on,  ii.  3554— its  culture  in  summer,  ii.  4089 
—top-dressing,  ii.  4105— the  flowering  seas.m,  ii.  4106— 
discuses  in  summer,  ii.  4107— crops  vary,  ii.  45.:0— sown 
in  autumn  in  the  summer-fallow,  ii.  4843— its  culture  * 
—period  of  sowing,  ii.  484.')— old  wheat  best  for  sowing 
■•■  ■*^'i^V""eties  sown  in  autumn,  ii.  4851— seed  pickled, 
II.  48o2  — sown  bro.idcast,  drilled,  or  dibbled,  ii.  4f>53— 
hnd  left  with  large  clod,  ii.  4855— ribbing  and  ploughing 
down,  n.  4,'<.)6  — bean  land  sown  with,  ii.  4849  — and 
potato,  11.  4S61— sown  in  lazy-beds  in  Ireland,  ii.  4863— 
and  broadcast  on  lea  there,  ii.  4><64— weevU.  its  destruc- 
VJ^t",'  "^^5^^''  ■**'''l— cost  of  sowing  on  ribs  broadcast,  iL 
t  ^?~?f  1'''''''""  0"  ril's,  ii.  487,1- of  sowing  on  tops  of 
■  !l\"-  ^8- «— and  of  dibbling,  /6.— the  mi.xed  of  Poland, 
11.  481),— effects  of  special  manures  on,  ii.  4918— mineral 
ingredients  it  takes  from  the  soil.  ii.  505f,— cost  of  repla- 
cing tliem,  ii.  5069— beat  required  to  ripen,  ii.  5239— 
extremes  of  temperature  that  will  ripen,  ii.  5245 
wheel-barrow,  a,  i.  1182 

Whey,  its  nature,  ii.  4281— drink  for  pigs,  ii.  4282— creaic 
from,  li.  4283— float,  ii.  4315— white  wine,  ii.  4317— freah 
two-milk,  ii.  4318 
Whin  bruiser,  the,  i.  1450 
Whippie-trees,  s.-e  Swing-trees 
White  beet,  see  Mangold-wuizel 
White  clover,  .fee  Clover 
White  flu\  in  pigs,  i.  2875 
White  globe  and  stone  turnips,  see  Turnips 
Whitley,  Jlr,  on  the  origin  of  soils,  i.  487 
AMIdtire  in  sheep,  i.  1076 

^^ol^'l'^    trapezoidal  furrow-slice,  i.  703— howe-hoe,  a 
Wilkin,  Mr,  his  experiments  on  feeding  sheep,  i.  959 
i  4g'r'  ^P®"*^*^  gravity  of,  i.  119— mineral  ingredients  in  the, 

Wilson.  Mr,  his  short-horn  ox.  ii.  6209— his  prevention  0* 

quarter-ill  in  cjilves.  ii.  3124 
Wilson's  dipping  mixture,  ii.  476'^!— apparatus,  ii.  4769 
^VInd,  influence  of,  on  the  barometer,  i.  22.t— influence  of 
the  tropics  on,  i.  299— course  of,  its  c  .uses,  i.  300— mon- 
soons,  i.  301— land  and  sea  breeze,  i.  302— variable  i  303 
—  the  sea.«onal  rains  produced  bv,  i.  304  — prevalence  of 
east  .and  west  in  Britain,  i.  307  — tit  London,  i  308  — al 
Inveresk,  i.  309-at  Harraby,  ift.-directon,  how  effected. 
1.  .JIO— Sirocco  and  Tramoiitana,  i6.— force  and  velocity 
1.  311— connection  between  the  force  of,  and  the  oscilla- 
tions of  the  barometer,  i.  314— electric  power  of,  i.  315— 
analogy  between  tides  and,  i.  316— prognostics  of,  i  317— 
modities  other  phenomena,  i.  650— its  chara'-ter  in  win- 
ter, I.  (.51 — Shepherd  of  Baiiburv's  rules  for  it,  i  652— 
causes  of  the  ea.vt,  in  spring,  i.  2137— peculiar  in  spring,  L 
JUil— causes  of  its  variability,  i.  2140— its  chiiracter  in 
spring,  i.  2141 

Winds,howoccasioned,i.93— trade,  ft.— differently  charged 
with  moisture,  i.  2:n— their  changes  as  indicative  of  the 
weather,  i.  2»()— disparity  of  phenomena  between  the 
zones  of,  i.  297- the  regular,  of  the  torr  d  zone,  i.  298— 
prevailing  ones  in  spring,  i.  2175— in  summer,  ii.  3019, 
301.3— in  autumn,  ii  4327,  43.30— in  winter,  i.  654 

>\  iiid-sucking  in  horses,  i.  15u2 

Window-sashes,  what  best  made  of,  i.  1135 

Winnowing  of  grain,  the,  i.  1766— the  dressing-fanner. 
I.  176<— the  tin  shing-fanner,  i.  1772  — the  thrashing- 
machine  fanner,  i.  1776—  riddles,  i.  1777— sieves,  L 
1787— setting  of  the  fanner  for,  i.  1796 — arrangement 
of  persons,  i.  1797  — the  thrashed  heap  of  corn,  i, 
1798— the  corn  dressed  clean,  i.  1799— measuring  it'up 
nn.1  sacking,  i.  1800  — hlling  the  bushel,  i.  1^01— 
striking  it,  i.  180:5— bumnielling  of  barlev.  i.  1808— setting 
up  full  sacks,  i.  1812- lifting  them,  i.  1813— loadingacart 
with  them,  i.  1816 — proper  mode  of  riddling,  i.  1822— and 
sifting,  i.  1823 

AVinrow  of  hay,  what.  ii.  4053 

Winter,  weathtr  and  held  operations  in,  i  578— field  labour 
chiefly  ploughing,  i.  679  — ploughed  land  kept  free  of 
sui fa. e-w.-iter  in,  i.  680— lea  groin. d  ploughed,  i.  581— 
draii.mgprosecuted.i.  582— fields  enclosed  with  hedges,  i. 
683  —  water-meadows  irrieaUd,  i.  5.84  — live-stock  sub- 
divided in  the  steading,  i.  585— turnips  for  them  taken  up, 
i.  586— straw  thrashed,  i.  587— sheep  fed  on  turnips,  i.  58S 
—ewes  in  Iamb  in  pasture,  i.  589  —  grain  prepared  for 
market,  i.  590— manure  taken  out  to  the  fields,  i.  691— Uj« 
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Winter,  conlinued — 

.  aeason  for  attcnriin?  the  market-town,  i.593 — field-fports 
are  prosecuted,  i.  b'Ji — the  season  for  hospitahty,  i.  595 — 
and  for  domestic  comfort,  i.  5i)ii — emblematic  of  mortahty, 

i.  597 weather  precarious  in,  i.  599 — same  work  does  not 

a]wa}-s  begin,  i.  057 — commencing  operations,  i.  655 

Wire-basket  for  tuniips,  i.  1185 

Wire-fences,  not  now  expensive,  ii.  5722 — fixing  the  strain- 
ing-posts, ii.  5723 — iron  ones,  ii.  5726 — fixing  the  inter- 
mediate ones,  ii.  5728 — wires  used,  and  their  strength, 
ii.  5730 — cost  of,  ii.  5738 — their  durability,  ii.  5741 — where 
most  suitable,  ii.  5742 

Wire-worm,  the,  ii.  31S5 — insects  inimical  to  the,  ii  318S 
— injures  wheat,  ii.  4107 

Womb,  the,  its  contractive  state,  ii.  3695 — its  dilatable  state, 
ii.  369fi — its  rigid  state,  i.  3697 — of  ewea,  intlatnmation  of 
the,  i.  2592 

Wood,  heat  produced  by,  i.  186 

Wood-ashes,  ii.  5021 

Wood  pavement  for  steadings,  iL  5421 

Wood-pi?eon,  the,  injurious  to  crops,  ii.  4704 

Wooden  posts,  charring  them,  ii.  572^ 

Wool,  yolk  of,  its  nature,  ii.  3911 — its  composition,  ii. 
3912  — its  action,  ii.  3913  — its  quality,  ii.  3914  — not 
safe  for  a  farmer  to  keep,  ii.  3941  —  mode  of  weighing 
it,  ii.  3942  —  of  packing  it,  ii.  3943  —  as  packed  in  the 
Highlands,  ii.  3044 — different  qualities,  iL  3945 — good, 
its  properties,  ii.  3946 — its  fibre,  ib. — its  staple,  ii.  3947 
— its  various  points,  iL  3948 — states  useful  to  the  manu- 
facturer, ii.  3950 — carding,  ii.  3951 — combing,  ii.  3952 
—  distinction  in  the  spinning  and  carding,  ii.  3953  — 
intermediate   between  carding  aad  combing,  ii  3954 — 


iU  geographical  distribotlon,  ii.  3S55 — its  fineneM,  tt. 
aii57 — its  density,  ii.  3958 — its  internal  structure,  ii. 
3959  —  diameter  of  its  fibres,  iL  3960  —  manner  of  it* 
growth,  iL  .'5962 — iu  felling,  iL  3963 — quantity  in 
iiritain,  iL  3967  —  its  >'ulue,  iL  3969 — importation  of, 
ii.  3970 

Wool-moth,  the  white-shouldered,  ii.  3940 

Wool-roum,  the,  iU  3940 

Wool-shears,  the,  iL  3918 

Woollen  manufactures,  declared  value  of,  iL  3971 — im- 
portance of  home  market  to,  iL  3972 — curious  trade  in, 
ii.  .397 

Worms  in  boraes,  L  1504 

Year-old  bull,  heifer,  quey,  andstot,  what,  L  1152  ; 

Year-olds  and  yearlings,  what,  L  1152 

Yeast,  mode  of  cleaning,  L  1885 

Yeld  cow  what,  L  1154— ewe,  L  929— mare.  L  1432 

Yellow  light,  influence  of,  on  vegetation,  L  193 

Yellow  clover,  tee  Clover 

Yellow  turnips,  set  Turnips 

Yellowhamnier,  the,  injurious  to  crops,  ii.  4696 

Yellow-tailed  moth,  the,  injurious  to  hedges,  ii.  66S9 

Vellows  in  ewes,  iL  4740 

Yester  subsoil,  composition  of,  ii.  5998 

Yoking,  a  long,  injurious  to  horses,  L  1415 

Yolk  of  wool,  the,  iL  3911 

Young's  iron  field-gate,  ii.  5763 

Zinc,  whence  derived,  iL  5498— rolled,  specific  gravity  ot, 

L  119 
Zoology,  science  of,  L  215,  604 


THE   END 
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BY   JOHN   P.    NORTON,    M.A. 


PROFESSOR    OF    SCIENTIFIC    AGRICULTURE    IN    YALE    COLLEGE,    NEW    HAVEN. 


In  our  Northern  States,  Autumn  is  the  most 
unitbrmly  delightful  period  of  the  whole  year. 
August  is  generally  too  warm  for  enjoyment, 
the  mildness  of  Spring  is  treacherous,  and 
the  heat  of  Summer  oppressive  ;  but  in  Sep- 
tember the  weather  begins  to  moderate,  and 
in  October  and  the  early  part  of  November 
we  gradually  pass  into  one  of  the  most  charm- 
ing climates  that  can  be  found,  or  even 
imagined,  in  any  qunrter  of  the  globe.  The 
temperature  is  neither  too  cold  nor  too  warm  ; 
it  is  neither  the  biting  frost  of  winter,  nor  the 
melting  heat  of  summer,  yet  the  air  is  in- 
spiriting and  bracing. 

Week  often  succeeds  week  of  clear,  mild 
weather ;  the  air  has  not  that  brilliancy  which 
we  perceive  at  other  seasons,  but  is  pervaded 
by  a  softer  glow ;  ripe  fruit  tempts  one  on 
every  side,  the  full  barns  are  odorous  of  hay, 
and  the  golden  ears  of  Indian  corn  show 
themselves  from  among  their  loosened 
husks  ;  all  speaks  distinctly  of  plenty  and 
peace. 

Afier  frosts  have  cora^ncnced,  r.nd  cold 
chilling  wintry  winds  have  already  prevailed, 
we  usually  experience  a  return  of  mild 
weather  for  two  or  three  weeks ;  this  period 
has  been  called  the  Indian  summer.  The 
sudden  coming  of  our  frosts  changes  the 
color  of  leaves  in  a  remarkable  degree.  If 
the  early  frosts  are  too  severe,  the  change 
takes  place  at  once,  and  the  colors  are  conse- 
quently somewhat  uniform  ;  but  when  they 
begin  gently,  only  a  few  of  the  more  sensi- 
tive trees  are  at  tirst  touched. 

Thus,  here  and  there,  on  an  autumnal 
morning,  we  see  the  brilliant  scarlet  hue  of  a 
maple,  brightening  the  skirts  or  shining  from 
the  depths  of  yet  unchanged  verdure.  Frost 
after  frost  succeeds,  shade  after  shade  starts 
out  from  the  living  tints  of  the  forest,  until 
at  last  all  is  one  glowing  field  of  mingled 
yellow  and  red,  with  faint,  expiring  traces  of 
green.  The  richness  of  those  broad  masses 
of  intense  color  is  beyond  all  description. 

Yet  there  is  always  a  tinge  of  melancholy 
thrown  over  autumnal  scenes;  for  all  these 
mellowed  and  softened  hues,  these  various 
ripened  crops,  these  bare  stubble  fields,  re- 
mind us,  in  the  silent  but  certain  evidences 


which  they  present,  of  the  approach  of  Na^ 
ture's  annual  death,  of  our  own  uncertain 
tenure  here,  and  of  the  inevitable  fate  that 
will  sooner  or  later  overtake  all  mortal  forms 
of  beauty. 

The  altered  verdure,  the  quiet  ftill  of  the 
leaf,  the  gathering  of  birds  for  their  southern 
flight,  a  thousand  nameless  sights  and  sounds, 
tell  us  that  the  season  of  life  and  vigor  in  the 
material  world  has  passed — that  sleep,  death, 
and  decay  are  at  hand. 

This  is  especially  apparent  in  the  forest; 
those  tints,  often  so  brilliant,  are  not  the  hues 
of  life,  but  of  incipient  decay.  The  leaves  no 
longer  absorb  carbonic  acid,  the  sun's  rays 
have  lost  their  power  to  vivify,  to  cause  the 
internal  decomposition  and  recompoj-ition 
which  once  went  on  so  vigorously  under  their 
influence.  We  feel,  as  the  leaves  begin 
silently  to  wing  their  way  with  every  breath 
of  air  towards  the  earth,  that  the  tree  has 
ceased  to  respire,  that  the  functions  of  its  ex- 
ternal parts  have  for  a  time,  at  least,  ended, 
and  tha*;  we  shall  soon  again  see  its  bare  a.ms 
tossing  athwart  a  wintry  sky. 

Of  Pulling  Flax  and  Hemp. — This  is  the 
first  autumnal  operation  to  which  Mr.  Ste- 
pliens  has  called  our  attention,  that  is  particu- 
larly connected  with  American  agriculture. 
His  directions  under  this  head  will  be  found 
of  much  value.  I  have  already  said  that 
little  flax  is  now  grown  for  any  purpose  in 
the  New  England  States.  Almost  all  that  is 
grown  in  the  Western  States,  and  in  New 
York,  is  with  the  object  of  obtaining  the  seed.  ^ 
The  stems  are  left  to  decay,  or  are  added  to 
the  soil  again  as  manure.  If  the  manufac- 
ture of  flax  would  pay,  it  might  be  an  object 
to  water-rot  the  stalks  as  here  described,  but 
it  is  doubtful  if  it  would  prove  at  present  so 
profitable  as  other  crops.  The  two  objects 
of  growing  good  seed  and  fine  flax,  at  the 
same  time,  cannot  be  attained;  one  is  always 
perfected  at  the  expense  of  the  other. 

4442.  I  have  before  alluded  to  the  difl^er- 
ence  between  dew-rotted  and  water-rotted 
hemp.  There  is  no  doubt  but  that  hemp 
rotted  by  the  latter  process  yields,  when  the 
operation  is  carefully  conducted,  by  far  the 
most  valuable  product. 
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The  great  difference  in  the  market  price  of 
the  best  water-rotted  and  the  best  dew-rotted 
hemp,  is  a  sufficient  proof  of  this  fact. 

The  better  qualities  of  dew-rotted  hemp 
are  now  brought  into  use  for  cordage,  and  for 
other  purposes  to  which  it  was  not  formerly 
applied,  and  the  demand  has  consequently 
increased.  It  is  said  by  some  growers  that 
keeping  the  hemp  in  stack  for  much  beyond 
the  usual  time,  before  rotting,  improves  its 
quality.  A  large  portion  of  the  dew-rotted 
hemp  is  injured  by  exposure  on  dirty,  soft 
ground,  whereby  it  becomes  stained  and  dis- 
colored ;  the  strength  and  smoothness  of  the 
fibre  are  also  much  injured.  It  is  this  careless 
way  of  rotting,  involving  little  trouble,  that 
induces  many  farmers  to  prefer  the  dew-rotting 
to  the  water-rotting  process.  They  unques- 
tionably save  themselves  some  labor ;  but  at 
the  same  time,  as  is  almost  invariably  the  case 
in  such  calculations,  they  lose  money. 

!Many  large  planters  are  now  water-rotting 
with  great  success,  and  by  careful  attention 
to  the  various  steps  of  the  process,  others 
may  also  succeed.  Tiie  universal  testimony 
of  cultivators  seems  to  be,  that  hemp  is  not 
by  any  means  a  highly  exhausting  crop,  par- 
ticularly when  compared  with  flax,  and  this  is 
an  additional  incentive  to  its  cultivation. 

In  many  parts  of  the  country  a  large  por- 
tion of  "tiiese  crops  is  lost,  by  the  faulty 
method  of  cutting  adopted.  In  place  of  pull- 
ing, or  cutting  with  a  hook  or  scythe  that  can 
be  laid  flat  upon  the  surface,  many  cut  tiieir 
crop  with  a  cradle,  or  otherwise,  at  a  height 
of  several  inches  from  the  ground  ;  thus,  at 
the  pame  time,  they  lose  a  large  portion  of 
their  crop,  and  reduce  its  length  of  fibre. 

Ilerap  is  considered  in  Kentucky,  and  ad- 
joining States, our  gre.at  hemp-growingregion, 
as  a  highly  profitable  crop,  and  the  various 
statistical  returns  show  that  its  culture  is  in- 
creasing from  year  to  year. 

It  may  seem  to  require  some  e.xplanation, 
that  I  have  omitted  any  mention  of  hops. 
Their  cultivation  is  so  limited,  that  little  is 
said  of  hops  as  a  crop  in  any  of  our  statisti- 
cal reports.  There  are,  in  fact,  very  lew  dis- 
tricts where  the  cultivation  assumes  a  distinct 
form.  So  far  as  my  information  extends,  in 
the  absence  of  all  reliable  and  authentic  esti- 
mates, the  culture  is  almost  entirely  confined 
to  small  patches  in  gardens,  &,c.  From  such 
a  desultory  mode  it  results,  that  the  cured 
hops  are  usually  inferior  to  the  English  in 
their  quality.  The  crop  being  considered  of 
little  importance,  not  only  is  it  neglected  du- 
ring its  growtli,  but  the  requisite  facilities  for 
drying,  (Sec,  are  not  provided. 

4459.  Of  Cutting  and  Harvesting  Wheat, 
Barley,  Oats,  Rye,  and  Imlian  Corn. — Our 
whole  system  of  harvesting  grain  in  tliis 
country  differs  from  that  of  Britain  in  many 
ways.     The  cradle-scythe  here  almost  uni- 


versally supersede.s  the  sickle.  E.xcepting  in 
some  limited  districts,  where  emigrants  from 
Europe  cling  to  their  old  customs,  the  sickle 
is  only  used  when  grain  has  lodged  so  badly 
that  the  cradle-scythe  cannot  be  swung  freely, 
and  will  not  lay  the  straw  straight.  Even  in 
such  cases,  many  farmers  prefer  to  cut  the 
lodged  portion  of  their  fields  with  the  ordi- 
nary scythe,  and  to  carry  in  the  grain  without 
binding,  treating  it  as  common  hay. 

The  various  system.atic  methods  here  de- 
scribed, in  4470  and  succeeding  paragraphs, 
might,  in  modified  forms,  often  be  of  advantage 
to  us  in  this  country.  Owing  to  a  want  of 
forethought  in  arrangement,  much  harvest 
work  is  done  at  a  great  disadvantage  so  far 
as  regards  economy  of  time  and  labor.  Such 
rules  would  apply  more  particularly  to  large 
farms,  although  at  the  same  time  small  farm- 
ers may  glean  many  useful  suggestions  for 
their  own  practice. 

Our  climate  is  so  fine  that  farmers  do  not 
always,  as  in  England,  at  once  follow  up  the 
cutting  grain  by  binding.  In  many  sections, 
indeed,  they  prefer,  if  the  weather  be  settled, 
to  let  the  grain  lie  in  the  swath  for  even 
twenty-four  hours  before  binding.  Where 
tiiere  are  large  weeds  among  tlie  %traw,  this 
is  almost  indispensable,  as  also  when  the 
grain  is  cut  quite  green.  If  it  is  ripe  .indfree 
from  weeds,  a  common  practice  is  for  the  men 
to  cut  a  large  piece  in  the  morning  and  bind 
it  in  the  afternoon. 

The  cradle  scytlie  used  here  differs  consider- 
ably from  the  implement  known  by  that  name 
abroad,  and  shown  in  fig.  399.  The  snath  is 
of  a  better  form  than  either  fig.  399  or  fig. 
400,  and  the  fingers  extend  almost  to  the 
point  of  the  scythe  blade.  Our  curved  snath 
is  so  adapted  to  its  work,  that  tlic  cradler  can 
stand  almo.st  upright,  and  yet  lay  the  blado 
of  tiie  scythe  so  as  to  cut  parallel  with  the 
surface.  The  upper  end  of  the  snath  also 
has  a  curve,  so  that  it  revolves  easily  in  the 
left  hand,  and  enables  the  mower  to  turn  up 
the  cradle  easily  and  gracefully,  and  deposit 
the  cut  portion  of  grain  quite  smooth  and 
even.  In  good  hands  this  American  cradle 
makes  beautiful  work,  and  rapid  work  too  ; 
for  if  (he  grain  is  not  extremely  heavy,  a 
strong  man  can  strike  forward  a  great  portion 
of  its  length  at  every  cut.  In  very  heavy 
grain  I  should  think  that  shorter  fingers,  a 
medium  between  tlie  English  and  American 
fiishions,  might  be  an  advantiige. 

There  is,  however,  much  bad  cutting  with 
the  cradle  scythe.  A  careless  or  unpractised 
mower  is  apt  to  strike  in  high  and  point  out 
high,  so  that  the  stubble  is  left  in  ridges.  I 
have  seen  fields  where  a  very  large  portion  of 
the  straw  was  thus  lost.  It  may  be  replied 
that  this  straw  is  of  use  on  the  land  where 
it  remains,  and  this  is  quite  true ;  but  the 
same  straw  taken  to  the  yards,  there  used  as 
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fodder  and  bedding,  and  returned  in  a  par- 
tially decomposed  state,  mingled  with  animal 
manures,  would  have  been  of  far  greater 
value. 

It  is  objected  to  our  cradle  scythes  by  some 
foreign  authorities,  that  they  are  too  heavy; 
but  this  is  more  in  appearance  than  in  fact, 
for  their  weight  is  found  to  be  no  difficulty  in 
practice.  The  fingers  being  made  of  tough, 
dry  wood,  are  much  lighter  than  would  be 
supposed.  The  motion  in  cutting  is  slow  and 
measured,  and  the  weight  is  just  about  suffi- 
cient to  swing  through  the  grain  without  any 
very  powerful  exertion  on  the  part  of  the 
cradler.  Many  workmen  prefer  cradling  grain 
to  mowing  grass,  and  consider  it  less  fatigu- 
ing work. 

As  is  the  case  with  haying  so  with  harvest- 
ing in  this  country,  there  are  few  farmers  who 
hire  their  hands  in  companies ;  the  greater 
number  employ  them  by  the  day,  depending 
on  chance  comers  for  any  extra  pressure  of 
work.  The  practice  of  engaging  one  or  two 
men  to  cut  by  the  acre  is  gaining  ground,  and 
will  be  found  most  economical.  Sometimes 
the  cutters  contract  to  bind  the  grain  also, 
but  more  frequently  this  is  done  by  the 
owner. 

The  sheaf  gauge,  fig.  397,  is  I  believe  an 
unknown  instrument  in  this  country,  as  I  have 
never  seen  or  heard  of  one  in  use.  In  most 
cases  there  is  no  rule  as  to  size,  other  than 
the  preferences  of  each  individual  binder. 
When  grain  is  green  and  weedy  the  bundles 
are  of  course  made  small,  as  also  when  the 
Btraw  is  short  and  light  in  the  swath ;  but 
generally  they  are  made  nearly  as  large  as 
the  straw  will  bind.  The  steward  with  his 
gauge,  then,  would  find  abundant  employ- 
ment in  an  American  harvest  field.  Any 
great  inequality  in  the  sheaves  is  doubtless  an 
evil,  when  it  is  desired  to  calculate  the  quan- 
tity of  grain  per  acre  by  their  number;  but 
apart  from  this,  I  believe  that  in  our  dry  cli- 
mate no  practical  harm  results  from  it.  In 
England  it  would  not  answer  at  all,  because 
the  sheaves  would  not  dry  equally  ;  but  here, 
where  difficulty  in  drying  and  storing  grain  is 
an  exceptional  case,  there  seems  to  be  no  ne- 
cessity for  such  extraordinary  precaution  in 
this  respect. 

There  is,  however,  one  practical  difficulty 
connected  with  the  large  sheaves  which  bind- 
ers are  tempted  to  make  when  the  crop  is 
heavy  and  the  straw  long ;  such  sheaves  can- 
not be  so  readily  and  quickly  handled,  and  are 
very  apt  to  break  in  pitching  from  the  cart. 

The  remarks  of  Mr.  Stephens  as  to  the 
cutting  of  grain  before  it  is  fui ly  ripe,  par.  4463 
to  4466,  deserve  careful  attention,  and  I  can- 
not return  to  this  subject  too  frequently. 
They  are  now  supported  in  this  country  by 
the  experience  of  many  careful  farmers. 

The  writers  in  our  agricultural  papers  also 


generally  give,  as  the  result  of  their  expe- 
rience, a  decided  preference  to  the  system  of 
cutting  every  variety  of  grain  before  it  has 
become  entirely  ripe.  Some  varieties  may  be 
profitably  cut  soon  after  the  seed  is  fairly 
glazed.  It  is  not  only  the  grain  that  is  rendered 
heavier,  but  the  straw  is  also  worth  more, 
being  green  and  better  fitted  for  fodder.  This 
is  because  it  contains  much  matter  in  the 
form  of  sugar,  gum,  &c.,  which  would  in  a 
few  days  more,  in  the  natural  process  of 
ripening,  have  been  converted  for  the  most 
part  into  indigestible  woody  fibre. 

The  remarks  upon  the  harvesting  of  maize, 
commencing  at  paragraph  4673,  do  not  give 
the  mode  of  treatment  now  adopted  by  our 
best  farmers.  It  is  a  perfectly  well  ascertained 
fact  that  the  best  practice  is  to  cut  maize  or 
Indian  corn,  early  and  close  to  the  root,  and  to 
allow  it  to  remain  for  some  weeks  in  the  field. 

The  old  system  was  to  top  the  stalks  as 
soon  as  the  grain  had  glazed,  but  this  is  now 
only  pursued  by  those  who  have  little  faith  in 
papers  or  books,  and  obstinately  refuse  to 
entertain  novelties.  Numerous  experiments 
have  proved  most  conclusively,  that  it  is  even 
better  to  allow  the  grain  and  whole  stalk  to 
ripen  together  in  the  field,  until  it  is  time  to 
house  the  grain  for  the  winter.  In  the  May 
No.  of  the  American  Farmer,  published  at 
Baltimore,  are  detailed  some  experiments  by, 
as  I  believe,  that  well  known  writer,  Mr.  E, 
Ruffin,  which  are  entirely  satisfactory  upon 
the  comparison  between  these  two  modes. 
The  cutting  of  the  whole  stalk,  however,  soon 
after  the  grain  has  glazed,  affords  still  more 
satisfactory  results.  The  yield  of  corn  per 
acre  is  larger,  and  also  the  weight  per  bushel 
is  increased.  The  stocks  are  made  three  or 
four  feet  in  diameter  at  the  bottom,  with  the 
stalks  pretty  well  spread.  A  band  is  passed 
around  the  top  so  as  to  make  a  rather  solid 
point  to  the  cone.  Put  up  in  this  way,  the 
air  has  free  access  to  the  thick  butts  and  the 
ears,  these  being  the  parts  that  need  drying. 
They  stand  in  the  field  for  several  weeks,  and 
then  the  corn  is  either  husked  on  the  ground 
or  in  the  barn,  as  may  be  most  convenient. 

The  stalks  come  out  green  and  sweet,  and 
as  I  have  already  had  occasion  to  mention, 
are  of  much  value  for  fodder,  being  eagerly 
eaten  by  stock,  and  considered  by  many  ex- 
cellent farmers  as  nearly  equal  to  the  best 
hay. 

In  view  then  of  all  these  supposed  advan- 
tages, every  farmer  should  give  the  cutting 
system  a  f;iir  trial;  not  carelessly  and  doubt- 
fully, but  fairly  and  candidly.  The  weight  of 
all  evidence  on  the  subject  being  most 
strongly  against  the  old  topping  plan,  that  at 
least  should  be  discarded  entirely,  and  a  deci- 
sion made  between  ripenmg  on  the  entire 
stalk,  or  cutting  the  whole  and  ripening  in  the 
stook.    If  the  statements  that  1  have  made 
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here  and  previously  concerning  the  latter  mode 
are  true,  and  I  bi-lieve  that  they  cannot  be  suc- 
cessfully questioned,  the  controversy  between 
these  two  methods  cannot  last  long. 

An  exception  must  perhaps  be  made,  of 
some  very  large  cultivators  at  the  south  and 
west,  who  count  their  hundreds  of  acres  of 
maize.  There  where  labor  is  high,  and  grain 
cheap,  and  fodder  not  of  much  consequence, 
the  cutting  system  would  probably  be  too  ex- 
pensive ;  the  best  way  for  them  at  present 
beinc  the  cheapest.  At  the  east  there  is,  in 
my  judgment,  no  longer  a  question  as  to  the 
proper  course  in  harvesting  and  curing  this 
crop. 

Our  other  grains  are  treated  at  first  in  much 
the  same  way  as  in  England ;  that  is,  the 
sheaves  are  set  up  in  stocks.  After  standing 
in  this  way  for  a  day  or  two,  tliey  are,  if  the 
weather  is  good,  ready  for  the  barn.  In  case 
of  bad  weather,  six,  eight,  or  any  convenient 
number  of  stooks  that  may  be  near  together, 
are  built  into  a  small  stack,  arranged  on  the 
top  to  shed  water  as  completely  as  possible. 
When  the  rain  is  over,  a  few  hours  of  warm 
sun  and  wind  will  usually  dry  oft"  the  water, 
and  render  the  sheaves  fit  for  carting.  It  is 
seldom,  indeed,  that  well  managed  grain  is  in- 
jured by  growing  in  the  ear. 

The  custom  of  raking  the  stubble,  so  uni- 
versal in  Europe,  is  qui;e  Unknown  on  many 
fi^rms.  The  usual  pnictice  is  for  the  binder 
to  carry  with  his  rake  the  loose  straws  which 
h;ue  fallen  in  binding  the  last  sheaf,  forward 
to  the  yet  unraked  swath.  Where  one  man 
rakes  and  others  bind,  much  grain  is  left  on 
the  field,  and  going  over  it  with  a  horse  rake 
or  large  hand  rake  would  pay  well ;  in  fact 
many  farmers  now  make  this  a  regular  prac- 
tice. We  have  yet  no  class  corresponding  to 
the  gleaners  of  Europe,  for  there  are  none  in 
our  agricultural  districts  capable  of  labor,  but 
can  gain  a  subsistence  in  some  more  profita- 
ble manner. 

The  information  given  in  par.  4531,  as  to  the 
quantity  of  straw  left  in  the  form  of  stubble 
on  cutting  at  different  heights,  will  be  studied 
with  interest,  and  may  well  form  a  basis  for 
farther  experiments. 

The  points  touched  in  paragraphs  4532  to 
4554,  are  also  interesting;  the  most  impor- 
tant is  relative  to  thin  sowing  and  dibbling; 
the  facts  given  under  these  heads  are  instruc- 
tive, and  may,  now  that  the  wheat  drill  is 
coming  into  use  among  us,  be  considered  of 
much  practical  importance. 

Mr.  Stephens  devotes  but  three  or  four 
paragraphs,  4568  to  4572,  to  the  subject  of 
reaping  machines,  showing  that  their  use  in 
Great  Britain  must  be  quite  limited.  It  is  so 
here  also  in  most  of  our  Eastern  States,  but 
in  the  West  they  have  become  to  the  farmer 
an  auxiliary  of  the  most  powerful  character. 
In  the  broad,  unbroken,  smooth  fields  of  the 


West,  these  machines  find  their  natural 
sphere  of  action.  At  first  these  reapers  were 
imperfect  in  pr.inciple  and  too  slight  in  con- 
struction, so  that  breakages  and  interruptions 
of  every  kind  almost  neutralized  their  advan- 
tages. The  various  practical  difficulties  have 
within  a  few  years  been  wholly  or  partially 
overcome  by  different  makers,  so  that  the  use 
of  such  machines  is  becoming  almost  uni- 
versal. 

I  do  not  consider  myself  called  upon  to 
decide  as  to  the  merit.s  of  the  numerous  reap- 
ers  that  are  now  offered  to  the  public  by 
different  individuals.  Judging  from  the  testi- 
monials that  they  exhibit,  and  the  patronage 
that  they  receive,  some  of  them  possess  great 
merit,  and  unite  durability  with  efficiency  in  a 
most  remarkable  degree.  A  good  reaper  must 
not  only  be  made  upon  a  proper  principle  for 
cutting  the  grain  evenly  and  rapidly,  but  it 
must  be  made  as  light  as  is  consistent  with 
durability  ;  it  should  also  have  as  few  parts 
as  possible,  and  these  easily  repaired  or  re- 
placed ;  the  cutter  should  not  be  readily 
dulled,  or  if  dulled  should  be  easily  sharpened; 
it  should  also  accommodate  itself  as  far  as 
practicable  to  inequalities  of  surface,  and  not 
miss  any  grain  from  such  a  cause  even  when 
proceeding  quite  rapidly.  It  is  not  easy  to 
unite  all  these  requisites,  but  still,  according 
to  the  testimony  of  our  western  farmers,  it 
has  been  done  by  some  of  the  makers. 

There  are  some  reapers  intended  only  to 
cut  the  heads  from  the  grain,  and  leave  the 
straw  on  the  field.  They  are  said  to  work 
well  and  rapidly,  but  it  seems  to  me  that  the 
waste  of  grain  must  be  great,  especially  if 
the  straw  is  at  all  uneven  in  length.  Such  a 
reaper  belongs  only  to  a  new  country,  where 
high  farming  is  not  considered  practicable. 
Straw  is  a  chief  element  in  the  calculations 
of  every  farmer  who  intends  to  keep  his  land 
up  by  the  use  of  manure ;  and  it  is  quite  clear 
that  after  the  trampling  of  men  and  horses, 
and  the  passage  of  wagons  and  machinery,  it 
cannot  be  cut  and  collected  with  any  advan- 
tage, but  must  for  the  most  part  lie  on  the 
field,  to  embarrass  the  plough,  or  to  be  wasted 
in  a  great  degree  by  decomposition  in  tho 
open  air.  It  is  not  then  probable  that  such  a 
machine  will  continue  in  use  when  farming 
improves  in  its  general  character. 

It  is  said  by  those  w^ho  have  had  much  ex- 
perience, that  a  good  reaper  cuts  cleaner,  and 
makes  less  waste  of  grain,  than  the  ordinary 
cradle  or  scythe. 

I  do  not  see  that  the  corn  and  hay  frames, 
shown  by  figs  405,  6,  7,  and  8,  differ  greatly 
from  some  of  those  commonly  used  in  this 
country,  while  we  have  also  a  great  variety  of 
other  plans.  It  is  usual  when  such  a  frame 
as  fig.  405  is  employed,  to  have  an  upright 
ladder  rising  from  the  front  of  the  frame. 
This  furnishes  an  easy  means  of  ascent  and 
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descent  when  the  wagon  is  loaded,  and  a  con- 
venient place  for  the  driver  to  hang  his  reins 
while  he  is  engaged  in  loading.  It  adds  little 
to  the  weight,  and  often  proves  extremely 
Hseful. 

We  never  see  in  this  country,  or  at  least 
very  seldom  see,  the  straw  rope,  par.  4700.  I 
have  occasionally  noticed  a  foreigner  making 
one  to  carry  a  bundle  of  hay  or  straw,  and 
think  th:it  their  introduction  might  be  of  some 
advantage,  as  being  cheap  and  quite  effective 
for  many  temporary  purposes  where  we  are 
obliged  to  employ  quite  expensive  materials. 

Paragraphs  4619  to  4659  give  a  particular 
account  of  the  manner  of  building  and  cover- 
ing stacks,  which  will  be  very  interesting  to 
all  who  store  their  grain  in  this  way.  I  have 
ofien  noticed  that  the  stacks  of  grain  and  liay 
in  Eni>land  and  Scotland  when  opened  show 
no  marks  of  the  penetration  of  rain,  and  have 
seen  those  in  which  grain  had  been  kept  per- 
fectly sound  and  good  for  several  years.  In 
fact  they  consider  that  the  only  danger  in 
keeping  a  crop  over  is,  that  rats  and  mice  may 
obtain  access  to  the  interior;  it  is  with  a  de- 
sire to  avoid  their  visits  that  the  stack  shown 
in  fig.  420  is  elevated  on  stone  posts.  Kept 
in  this  way,  grain  is  not  near  so  much  ex- 
posed to  vermin  as  in  a  close  barn,  and  I  do 
not  doubt  that,  as  wood  becomes  dear,  our 
farmers  will  ultimately  have  to  resort  to  the 
stack  as  a  cheap  and  efficacious  method  of 
preserving  their  crops. 

Of  the  Birds  Deslructue  to  Grain  Crops. — 
I  have  no  doubt  but  the  great  majority  of  our 
birds  are  of  far  more  advantage  than  disad- 
vantage to  the  farmer,  inasmuch  as  the  insects 
injurious  to  vegetation  that  they  are  constant- 
ly destroying,  far  more  than  counterbalance 
the  small  quantity  of  grain  that  they  may  de- 
vour in  autumn.  Each  pair  of  birds  require, 
as  food  for  themselves  and  young,  thousands 
upon  thousands  of  slugs,  worms,  bugs,  and 
caterpillars,  in  the  course  of  each  season.  It 
is  probable  that  without  their  incessant  acti- 
vity, we  should  be  entirely  overrun  by  many 
classes  of  insects,  which  even  now  become 
sometimes  too  numerous  for  our  comfort.  It 
does  not  seem  to  me  unreasonable  that  these 
little  laborers  should  have  their  share,  when 
it  ripens,  of  the  crop  they  have  aided  to  pro- 
tect. It  is  true  that  certain  varieties  in  parti- 
cular localities,  sometimes  become  so  nume- 
rous as  to  be  very  destructive,  and  to  require 
active  measures  for  the  diminution  of  their 
numbers ;  but  these  are  exceptions.  As  a 
general  rule,  the  farmer  who  allows  them  to 
take  their  share,  is  not  perceptibly  poorer  in 
purse  ;  while  at  the  same  time  he  is,  if  he  have 
a  soul  for  natural  melody  and  beauty,  con- 
stantly delighted  by  the  warbling  notes  and 
graceful  flight  of  these  seemingly  happiest  of 
all  God's  creatures.  I  do  not  envy  the  spirit 
of  the  man  who    on  a  soft  vernal  morning, 


with  the  joyous  flutter  and  song  of  birds 
around  and  above  him,  can  think  only  of  the 
few  grains  of  corn  that  each  will  snatch  from 
his  fields,  and  occupy  himself  in  coolly  plot- 
ting their  destruction. 

There  are  times,  however,  when  self-defence 
becomes  necessary,  and  then  the  advocate  of 
the  feathered  tribes  must  occasionally  with- 
draw for  a  period  from  tlie  defence  of  his 
favorites.  Almost  the  only  bird  that  is  gene- 
rally destructive  to  sown  grain  is  the  crow. 
He  is  particularly  partial  to  Indian  corn,  but 
can  generally  be  kept  away  without  much 
difficulty  by  well  arranged  scarecrows.  His 
organs  of  caution  and  cunning  are  more 
largely  developed  than  those  of  the  British 
rook.  So  extremely  cautious  is  he,  in  fact, 
that  he  may  frequently  be  made  to  overreach 
himself.  A  few  hundred  yards  of  cotton 
twine,  running  from  the  end  of  one  pole  to 
another  about  and  across  the  fields,  are  usu- 
ally quite  as  effective  as  more  elaborate  means 
of  protection,  for  the  crow  suspects  them  to 
be  connected  with  nets.  I  think  they  become 
sooner  fiimiliar  with  more  alarming  looking 
scarecrows,  than  with  these  simple  things. 
The  rook  battery,  fig.  425,  would  undoubted- 
ly frighten  crows,  but  it  could  not  last  longer 
than  the  first  Fourth  of  July,  for  the  farmer's 
boys  would  undoubtedly  seize  upon  it  as  fa- 
bricated with  an  especial  view  to  the  celebra- 
tion of  that  anniversary,  and  the  cannon 
might  mostly  be  reported  unfit  for  service 
before  night. 

On  (he  Management  of  Sheep  in  Autumn. 
— Paragraphs  4715  to  4787.  There  are  some 
points  under  this  caption  that  will  be  new,  and 
many  that  will  be  interesting,  to  our  sheep 
fiirmers  and  breeders.  The  directions  as  to 
the  selection  of  both  ewes  and  bucks  are 
clear,  concise,  and  full.  Such  judicious  weed- 
ing of  flocks  as  is  here  indicated,  would  lead 
in  a  few  years  to  a  wonderful  change  through 
many  of  our  sheep  districts. 

As  to  bucks, — the  enormous  prices  now 
annually  obtained  by  some  of  the  best  Eng- 
lish breeders  (as  the  Messrs.  Webb,  for  in- 
stance), for  the  services  of  their  bucks  during 
a  single  season,  show  what  may  be  done  in 
that  line  by  care  and  judicious  management. 
The  farmers  of  this  country  are  now  fast 
coming  to  appreciate  improved  stock,  and  here 
they  have  one  of  the  roads  to  improvement 
marked  out  for  them.  I  have  already  men- 
tioned the  various  methods  of  clipping  sheep 
in  baths,  to  free  them  from  vermin,  ticks,  &c., 
also  the  different  materials  in  use  for  this  pur- 
pose. Smearing  with  tar  and  butter,  or  any 
salves  of  that  nature,  is  almost  unknown  on 
this  side  of  the  Atlantic,  but  still  finds  occa- 
sionally an  advocate. 

From  the  remarks  of  Mr.  Stephens  upon 
its  inutility,  and  the  positive  injury  which  re- 
sults to  the  fleece  from  the  practice,  it  is  to  be 
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hoped  that  our  farmers  will  g-encrally  con- 
tinue their  ignorance  or  disapproval  of  such 
a  custom.  Shelter  and  food  arc  doubtless  a 
better  protection  than  any  smearin<;  can  be, 
and  besides  this,  preserve  the  wool  in  fine 
condition.  Bratting,  or  covering  the  body  of 
the  sheep  with  a  species  of  jacket,  might  pos- 
eiblv  be  advisable  in  some  bleak  mountain 
districts ;  but  our  farmers  generally,  in  the 
Northern  States,  rely  on  good  warm  barns 
and  sheds  for  the  protection  of  their  fiocks. 
There  can  be  nothing  gained  by  keeping  tliem 
out  in  the  fields  when  thi-  ground  is  frozen 
from  one  to  tw^o  feet  in  deptii,  and  when  no 
food  is  attainable  except  in  the  barn.  This  is 
one  of  the  cases  where  climate  has  a  control- 
ling influence  on  the  expediency  of  a  practice. 

I  do  not  pretend  to  add  anything  to  the 
descriptions  and  directions  here  given,  ns  to 
the  foot  rot  and  other  diseases,  particularly  as 
the  references  to  standard  works  on  the  sub- 
ject are  very  full.  I  have  previously  said  that 
various  diseases  which  are  most  fatal  among 
the  sheep  of  Great  Britain,  are  not  much 
dreaded  here  ;  some  writers  even  go  so  far  as 
to  assert  that  they  have  never  known  a  well 
authenticated  case  of  the  fatal  disease  called 
foot  rot  in  England  and  Scotland.  It  may  be 
that  from  the  general  inferior  condition  of 
our  sheep,  they  are  not  so  liable  to  inflamma- 
tory diseases  as  those  that  are  habitually  kept 
in  higher  flej-h.  It  is  also  probable  that  the 
superior  dryness  of  the  climate  has  much  in- 
fluence. 

The  English  modes  of  treating  diseases  are 
objected  to  by  American  farmers  as  too  ex- 
pensive. In  districts  where  sheep  are  worth 
in  summer  only  from  $1.20  to  §2  a  head,  it 
would  obviously  not  pay  to  cut  and  bandage 
tbeir  feet  daily  for  any  length  of  time,  still 
less  to  furnish  them  with  a  pair  of  boots,  as 
recommended  by  some  continental  authors. 

Mr.  Randal,  in  writing  of  the  hoof-ail,  a 
disease  sometimes  very  fatal,  says  "  that 
thoroughly  paring  the  feet,  and  then  applying 
a  solution  of  blue  vitriol,  is  an  unfailing  re- 
medy." All  depends  upon  the  completeness 
of  the  paring,  and  the  care  taken  that  every 
aflfecfed  part  is  reached  by  the  vitriol  solution. 
In  order  to  accomplish  this  eff'cctually,  he  re- 
commends the  employment  of  a  tub,  contain- 
ing about  four  inches  of  solution,  as  hot  as  it 
can  be  borne.  In  this  the  feet  of  the  sheep 
just  finished  are  placed,  and  it  is  forced  to  re- 
main there  while  the  next  in  order  is  under 
the  knife  and  nippers,  thus  enabling  the  hot 
liquid  to  saturate  every  portion  of  the  foot. 
Several  years  of  following  up  .such  a  course 
are  required  to  eradicate  this  disease.  The 
labor,  however,  is  comparatively  small  the 
second  year,  and  very  little  by  the  third. 

Another  method  which  has  been  found 
quite  beneficial,  is  to  drive  the  flock  slowly 
through  a  trough  containing  freshly  slaked 


lime  and  water.  This  repeated  once  a  week 
during  warm  weather,  is  said  to  check  and 
gradually  eradicate  the  disease.  A  ley  of 
wood  ashes  also  tends  to  its  ultimate  though 
not  immediate  cure. 

The  various  diseases  of  sheep  in  this  coun- 
try have  been  fully  treated  of  by  Mr.  H.  S. 
Randall,  in  his  letters  on  Sheep  Husbandry, 
and  in  Morrell's  American  Shepherd.  Youatt 
also  has  been  publi.^hed,  and  is  now  within 
the  reach  of  American  sheep  brteders. 

Of  Lifting  and  Storing  Potatoes. — Para- 
graph 4788.  My  remarks  under  the  head  of 
planting  potatoes,  will  have  been  sufficient  to 
show  that  the  use  of  the  plough  in  lifting 
them  must  be  quite  limited.  Tiiis  implement 
can  only  be  emi)loyed  successfully  where 
the  rows  are  perfectly  straight  and  regular, 
and  .such  rows  do  not  exist  in  by  any 
means  the  majority  of  our  fields.  Thus  it 
has  happened  that  ploughs  when  tried  have 
been  soon  discarded,  owing  to  the  necessary 
imperfection  of  their  work.  A  plough,  with 
a  grating  somewhat  similar  to  that  shown  in 
fig;  342,  has  been  occasionally  employed. 

Until  within  a  few  years,  and  even  now  on 
a  great  number  of  f;irnis,  the  potatoes  are 
dug  with  a  hoe,  an  implement  which  is  of  all 
others  least  fitted  for  the  purpose.  The 
whole  body  of  earth  in  the  hill  must  be 
moved,  and  a  large  hole  excavated  in  search 
of  stray  tubers.  During  this  operation  many 
potatoes  are  necessarily  cut,  unless  the  work- 
man begins  entirely  on  the  outside  of  the  hill 
and  works  very  carefully.  This  implement 
ihen,  as  I  conceive,  should  now  be  abandoned 
as  entirely  unfit  for  the  lifting  of  potatoes. 
Another  and  much  more  convenient  one  is 
rapidly  replacing  it — this  is  the  potatoe  hook. 
This  tool  is  light  yet  strong,  and  does  ita 
work  cleanly  and  rapidly.  The  hill  c;in  be 
completely  and  rapidly  explored  in  every  di- 
rection, without  removing  much  of  its  sur- 
face. It  is  I  think  a  far  superior  implement 
to  the  potato  graip,  fig.  433,  being  lighter,  at 
least  equally  efficient,  and  making  much  easier 
work. 

I  am  not  aware  that  a  riddle  for  separating 
the  diflferent  sizes  of  pota  oes  i«  ever  used  in 
our  fields;  it  is  however  the  practice  to  sepa- 
rate by  hand  the  small,  cut,  or  otherwise  un- 
marketable potatoes,  from  the  others,  with 
the  view  of  using  them  for  feeding  purposes 
early  in  the  season.  Some  farmers  now 
select  the  small  ones  more  especially  for  seed, 
with  the  idea  that  they  make  a  less  luxuriant 

frowth,  and  are  therefore  le.ss  easily  aff\cted 
y  the  potatoe  disease.  This  may  be  correct, 
but  I  have  not  known  of  any  confirmatory 
experiments  that  were  entirely  satistactory. 

In  the  potatoe  fields  of  this  country  we  agjiin 
miss  the  women,  who  seem  to  be  so  nsdul  in 
Scotland,  with  their  baskets  in  hand  following 
Our  men  have  to  do 
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this  part  of  the  business  themselves,  but  as  a 
I  recompense  they  probably  find  a  more  care- 
fully ordered  house,  and  a  greater  variety  of 
food,  awaiting  their  return  home. 

It  may  be  well  for  our  farmers  to  study 
attentively  the  various  methods  of  pitting  po- 
tatoes, described  under  this  head.  The  direc- 
tions here  given  will  explain  their  numerous 
failures  in  attempts  to  keep  potatoes  by 
pitting.  Many  have  seemed  to  tliink  that  the 
term  pitting  must  signify  an  excavation,  and 
have  according  buried  potatoes  or  other  root 
crops  in  deep  holes,  sunk  fir  below  the  sur- 
face. Unless  in  peculiar  situations,  and  under 
the  influence  of  either  natural  or  arliticial 
drainage,  sucli  pitting  must  always  prove  more 
or  less  disastrous. 

It  will  be  noticed,  that  the  requisites  for 
keeping  are,  first — good  drainage,  managed 
as  shown  in  fig.  435,  then  a  smooth,  solid 
covering  sufficient  to  withstand  the  effects  of 
frost,  and  lastly,  provision  for  ventilation  by 
a  species  of  straw  chimney,  shown  at  1  and 
2  hi  fig.  435. 

The  usual  method  in  this  country  is  to 
store  them  in  cellars ;  these  should  be  cool, 
dark,  and  dry.  To  insure  the  latter  point, 
they  ought  to  be  carefully  drained.  When 
the  formation  of  the  ground  will  permit,  a 
large  cellar  under  the  floor  of  the  barn  or 
granary  is  very  convenient.  The  temperature 
should  not  be  readily  affected  by  fluctuations 
in  the  temperature  of  the  outer  air. 

I  shall  follow  Mr.  Stephens  in  saying  little 
as  to  that  most  fruitful  subject,  the  potatoe 
disease.  At  best  we  can  only  present  theo- 
ries as  to  its  cause  and  cure.  The  principles 
of  treatment  mentioned  in  par.  483S  are  doubt- 
less correct ;  rich  manuring  with  farm-yard 
manures  is  disadvantageous,  but  inorganic 
manures  have  been  frequently,  though  not 
universally,  of  much  service. 

Of  Sowing  Autumn  Wheat— ??ir.  4842. 
The  use  of  the  drill  for  sowing  wheat  is  ra- 
pidly increasing  among  us,  and  has  in  almost 
all  cases  given  much  satisfaction.  There  are 
many  who  hold  out  against  it,  and  some  that 
consider  it  worse  than  useless,  but  their  num- 
ber is  decreasing.  The  deep  sowing  of  tlie 
drill  is  a  great  advantage  in  all  land  where 
wheat  is  apt  to  winter  kill ;  in  fact,  on  such 
land,  even  those  farmers  who  despise  the 
drill,  have  had  to  take  up  the  practice  of 
ploughing  in  their  seed  to  get  it  deep  enough. 

In  many  of  the  Eastern  States,  where  wheat 
was  once  largely  grown,  its  culture  has  greatly 
decreased  ;  and  in  some  districts  scarcely  any 
is  to  be  found,  excepting  an  occasional  small 
patch  of  spring  wheat.  It  is  common  to 
ascribe  this  to  t  le  Hessian  fly,  to  the  preva- 
lence of  rust,  &c.,  &c. ;  but  afier  we  have 
made  all  due  allowance  for  these  causes  of 
uncertain  produce,  the  principal  reason  in  my 
judgment  is  to  be  found  in  the  deterioration 


of  the  land.  A  good  crop  of  wheat  cannot 
be  obtained  by  a  stinted  use  of  poor  manure, 
or  by  imperfect  cultivation ;  under  such  dis- 
advantages, except  on  naturally  rich,  mellow, 
and  unexhausted  land,  the  plant  refuses  to 
produce  freely.  The  former  soon  discovers 
that  by  the  same  treatment  he  can  get  better 
crops  of  rye,  or  oats,  or  Indian  corn,  and 
wheat  is  consequently  superseded.  Doubtless 
it  i.s,  in  many  Eastern  localities,  profitable  to 
neglect  this  crop  at  present  and  buy  cheap 
Western  flour ;  but  the  time  may,  and  proba- 
bly will  come,  when  the  Eastern  farmer  can 
compete  more  advantageously  in  this  respect, 
and  I  maintain  that  then,  by  proper  manuring 
and  proper  cultivation,  he  will  be  able  to  grow 
larger  crops  of  wheat  than  the  land  erer  be- 
fore produced. 

Dibbling  of  wheat,  as  I  have  already  men- 
tioned,  is  now  impracticable  in  this  country 
at  a  profit.  Seed  wheat  is  cheap,  and  labor 
high,  thus  exactly  reversing  the  conditions 
found  in  British  agriculture.  In  the  West 
particularly,  the  use  of  the  drill  will  soon  be- 
come very  general,  and  with  the  aid  in  har- 
vesting of  the  reapers  now  made  so  effective, 
the  farmers  can  sow  a  greater  breadth  of  land 
than  ever  before. 

4783  to  4878.  The  results  given  here  seem 
very  favorable  to  thin  sowing,  but  they  can- 
not be  looked  for  in  all  situations.  Plants 
will  not  tiller  much  on  poor,  ill-manured  soils, 
so  that  those  who  attempt  to  grow  wheat  on 
such  soils,  need  not  hope  to  save  seed  and 
increase  their  crop,  by  reducing  the  quantity 
sown.  Even  if  the  plant  should  tiller  under 
such  circumstances,  by  aid  of  plaster  or  some 
slight  top-dressing,  the  effect  would  not  be 
ultimately  good,  for  its  already  feeble  ener- 
gies would  only  be  subdivided  among  a  num- 
ber of  shoots,  none  of  which  could  produce 
large,  well  filled  ears. 

On  the  Effects  of  Special  Manures. — Para- 
graphs 4904  to  5021.  The  information  here 
collected  is  of  a  most  valuable  character,  and  j^ 

may  in  fat-t  be  called  a  treatise  by  itself 
There  are  as  yet  comparatively  few  men  in 
this  country  who  can  appreciate  the  import- 
ance of  the  information  here  given,  but  their 
number  is  daily  increasing.  Guano,  however, 
and  bones,  must  in  our  husbandry  still  be 
considered  special  manures,  although  they 
seem  to  have  lost  that  distinction  in  Scotland. 
The  latter  especially  has  been  shamefully  ne- 
glected, and  the  consequence  of  such  neglect 
will  be  long  felt  over  the  whole  length  and 
breadth  of  our  country,  in  the  years  of  labor 
and  expense  which  will  be  required  to  restore 
to  the  soil  those  elements  of  fertility  of  which  ^^ 

it  has  been  so  constantly  and  improvidently  ^^ 

robbed.  It  is  probably  speaking  within  bounds 
to  say,  that  nine  tenths  of  the  bones  that 
might  be  available  for  agricultural  purposes 
in  this  country  are  entirely  lost  so  far  as  they 
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are  useful  in  their  application  to  the  soil. 
They  are  to  a  certain  extent  collected  for  the 
purposes  of  various  manufactures,  and  for 
making  glue ;  but  only  here  and  there  a 
farmer  is  discovering  that  tliey  are  of  any 
value  to  him.  Their  great  efRciicy  when  dis- 
solved in  sulphuric  acid,  is  to  the  masses 
almost  unknown. 

So  it  is  with  even  more  active  and  concen- 
trated manures ;  in  our  cities,  by  our  road  sides, 
by  our  manufactories,  and  even  in  our  very 
barn  yards,  substances  are  suffered  to  lie  ne- 
glected and  to  run  to  waste,  which  would  fer- 
tilize thousands  upon  thousands  of  acres  of 
poor,  worn-out  land,  that  is  now  scarcely 
worth  inclosing.  This  waste  was  not  felt 
when  the  land  was  yet  rich  and  fresh,  but 
now  it  begins  to  tell,  and  we  must  arrest  it 
as  speedily  as  possible. 

In  reading  over  the  article  at  present  re- 
ferred to,  the  names  and  properties  of  many 
most  valuable  manures  will  be  found  noticed, 
and  what  is  of  no  less  importance,  their  ac- 
tion upon  particular  crops  is  shown.  It  will 
be  seen  tiiat  in  many  cases  the  most  astonish- 
ing results  have  been  obtained,  by  the  addi- 
tion per  acre  of  what  seems  a  very  trifling 
quantity  of  some  fertilizer.  The  simple  ex- 
planation of  such  an  increase  is  to  be  found 
in  the  fact  that  this  addition  has  supplied  just 
what  the  crop  needs ;  of  other  substances 
there  was  an  abundance  before ;  but  now  the 
plant  finds  all  that  it  wants,  and  grows  with 
unwonted  luxuriance. 

The  only  explanation  of  the  system  pur- 
sued by  many  of  our  farmers,  must  be  found 
in  the  fact  that  they  do  not  understand  the 
effect  of  cropping  upon  the  soil ;  they  do  not 
understand  that  even  when  everything  that  is 
possible  of  that  which  grows  upon  a  farm  is 
returned  to  it,  there  is  still  a  gradual  exhaus- 
tion going  on.  No  matter  how  carefully  a 
farm  may  be  managed,  if  jmything  whatever 
is  sold  off,  a  fresh  supply  of  fertilizing  mate- 
rials from  foreign  sources  will  iifier  a  time  be- 
come necessary.  Thus,  whether  it  is  grain, 
or  stock,  or  hay,  or  dairy  produce,  that  goes 
off,  a  deterioration  is  proceeding  more  or  less 
rapidly.  It  is  in  the  supply  of  such  a  deterio- 
ration, that  special  manures  are  so  effective. 
A  particular  class  of  substances  has  been 
slowly  disappearing,  and  the  manures  added 
have  only  returned  a  part  of  these,  they  being 
but  a  part  of  the  original  produce  ;  at  last, 
this  class  becomes  so  reduced  that  the  quality 
of  the  soil  is  visibly  inferior.  Now  is  the 
time  when  a  manure  composed  of  the  particu- 
lar substances  wliich  are  most  exhausted,  will 
have  a  marked  and  immediate  effect.  So  far 
are  many  of  our  farmers  from  comprehending 
this  plain  reasoning,  that  some  of  them  can 
scarcely  understand  why  it  is  that  land  con- 
stantly cropped  should  become  poor,  even 
when  no  manure  at  all  is  added.     To  such 


farmers  the  list  of  special  manures  given  in 
paragraph  4974  will  appear  perfectly  ridicu- 
lous, and  the  high  prices  annexed  to  some  of 
them  quite  absurd. 

It  is  not  very  surprising,  however,  that  much 
ignorance  yet  prevails  among  us  on  these 
subject.s,  when  we  find  that  even  in  Great 
Britain,  with  all  the  long  list  of  fertilizers  be- 
fore us,  all  the  accounts  of  their  action,  and 
all  the  writings  of  their  distinguished  men, 
there  is  even  yet  a  waste  of  valuable  manures 
that  is  quite  enormous.  Scarcely  a  beginning 
has  been  made  even  there  in  rendering  avail- 
able the  stores  of  valuable  materials  which 
are  swept  through  the  sewers  of  their  cities 
into  the  rivers,  and  into  the  sea.  The  subject 
is  comparatively  a  new  one  in  the  best  farmed 
regions  of  the  world,  but  it  is  now  presented 
in  so  many  ways  to  our  farmers,  that  they 
have  no  excuse  for  remaining  any  longer  un- 
informed. 

It  is  too  often  the  case,  that  in  commencing 
the  use  of  these  manures  a  great  mistake  is 
made.  If  a  good  effect  is  found  to  result 
from  any  particular  application,  the  farmer  is 
tempted  to  repeat  it  to  the  neglect  of  other 
manures.  Thus  great  mischief  has  actually 
been  done  by  the  injudicious  use  of  lime  and 
also  of  plaster.  The  farmer  finds  a  remarks^ 
ble  increase  of  his  crop  by  adding  a  small 
quantity  of  one  of  tiieni ;  they  are  cheap,  and 
he  repeats  the  dose,  and  perhaps  goes  on  in 
this  way  for  several  years,  not  considering 
that  he  is  supplying  at  most  but  two  or  three 
of  the  substances  that  the  plants  need,  while 
he  is  abstrai-ting  large  quantities  of  all.  When 
the  land  gives  out  again,  as  it  is  quite  sure 
sooner  or  later  to  do,  the  fault  is  not  with  the 
lime  or  the  plaster,  but  with  the  cultivator, 
who  has  added  only  a  part  when  he  should 
have  kept  up  the  supply  of  all.  It  may  seem 
an  absurdity  to  lay  down  such  a  rule,  but 
still  it  is  one  not  so  generally  under-tood  and 
observed  as  it  ought  to  be.  The  principle 
that  we  cannoc  continue  land  in  a  state  of  fer- 
tility by  adding  one,  two,  or  even  half  a 
dozen  substances,  while  we  are  at  the  same 
time  constantly  taking  away  ten  or  twelve, 
would  seem  to  be  self-evident ;  and  yet  every 
man  who  has  eyes  may  see  it  disreg.irded,  by 
travelling  a  few  miles  in  any  direction. 

He  may  not  only  see  this,  but  he  may  find 
cases  where  all  of  his  reasoning  on  the  sub- 
ject, and  all  of  his  efforts  to  show  the  suicidal 
nature  of  such  a  procedure,  will  be  met  with 
the  most  utter  indifference,  if  not  with  su- 
preme contempt.  It  is  in  fact  a  general  ob- 
servation which  will  soon  be  made  by  those 
who  attempt  to  introduce  improvements  in 
this  or  any  other  department  of  agriculture, 
that  those  who  know  the  least  of  their  pro- 
fession are  most  conceited,  and  most  inacces- 
sible to  all  reason.  When  we  find  a  man  who 
gets  fifteen  or  twenty  bushels  of  corn,  five  or 
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six  of  rye,  and  hnlf  to  three  quarters  of  a 
ton  of  hay,  to  the  acre,  whose  fences  are  all 
down,  whose  cattle  lialf  starved,  whose  scanty 
store  of  manure  is  draining  into  the  nearest 
brook,  there  is  precisely  the  individual  who 
will  declaim  upon  tiie  superiority  of  the  good 
old  method  of  practical  education  for  farmers, 
when  the  nonsense  of  these  book  farmers 
had  not  yet  been  written.  If  Mr.  Stephens 
could  have  ndded  to  his  list  of  special  ma- 
nures, something  adapted  to  cause  a  healthy 
erowth  of  ideas  in  such  minds,  he  would  have 
done  an  infinite  service  to  every  agricultural 
district  in  the  world,  for  specimens  of  this 
class  may,  unfortunately,  be  found  in  every 
country. 

On  Electrc- Culture. — Paragraphs  5022  to 
5033.  This  is  a  subject  as  yet  little  under- 
stood, even  by  scientific  men;  but  at  the 
same  time  it  is  gradually  assuming  a  dcn-ree 
of  importance  which  quite  justifies  Mr.  Ste- 
phens in  noticing  it  in  a  work  of  the  present 
scope.  I  am  inclined  to  think  that  electro- 
culture,  as  here  described,  has  in  most  cases 
proved  unsatisfactory,  and  yet  there  have 
been  occasional  results  that  cannot  be  entire- 
ly explained  away.  They  seem  sufficient  to 
show  that  electricity  does,  under  certain  cir- 
cumstances, exeit  a  very  decisive  influence ; 
but  as  to  the  laws  by  which  that  influence 
may  be  applied  and  regulated,  we  are  yet 
much  in  tlie  dark. 

Attention  is  considerably  drawn  at  the  pre- 
sent time,  both  in  this  country  and  Europe, 
to  t!ie  precise  manner  in  which  "electricity  acts 
upon  the  growth  of  plants.  That  it  has  un- 
der certain  circiimslances  an  effect,  was  shown 
60  far  back  as  the  time  of  Sir  Humphrey 
Davy,  and  perhaps  at  an  even  earlier  jieriod. 
It  does  not  seem  necessary  to  cite  any  expe- 
riments hi  re  in  addition  to  the  results  col- 
lected by  Mr.  Stephens  ;  they  are  sufficient  of 
themselves  to  awaken  an  interest  in  the  sub- 
ject. Dr.  Vaughan,  of  Cincinnati,  has  for 
several  ye;ir.s  been  writing  upon  the  influence 
of  electricity  in  the  flowing  of  the  sap,  and 
the  assimilation  of  carbon,  &c.,  in  the  inte- 
rior of  the  plant ;  many  of  his  papers  have 
been  published  in  Buchanan's  Journal  of  Man, 
Cincinnati,  Ohio.  More  recently  an  able  ar- 
ticle, by  M.  Becqnerel,  has  appeared  in  the 
"  Annales  de  Chimie  etde  Physique,"  Jan.  No., 
1851.  He  concludes  that  there  are  constant 
currents  of  electricity  in  the  cells  of  the  plant. 
He  says,  "The  direction  of  the  terrestrial 
currents  shows,  that  in  the  progress  of  vc"- 
tition  the  earth  constantly  take's  an  excc«s°of 
positive  ekctricity,  the  "parenchyma  of  the 
bark  and  the  leaves  an  excess  of  negative 
electricity,  which  is  transmitted  to  the  air  by 
the  water  evaporated." 

The  opposite  electrical  states  of  plants  and 
of  the  e.irlh,  as  he  concludes,  give  rise  to  these 
currents,  which  opposite  states  are,  as  I  sup- 


pose, first  brought  on  by  certain  chemical  ac- 
tions in  the  plant. 

The  pursuit  of  investigations  on  these  sub- 
jects, will  probably  lead  to  most  interesting 
practical  results.  The  present  wire  system 
will,  it  is  to  be  hoped,  be  succeeded  by  some- 
thing more  practicable  and  more  certain  in  its 
mode  of  operation. 

5034.  The  Rationale  of  the  Ap]>lication  of 
Special  Manures. — I  will,  under  this  c.iption, 
only  add  a  few  words  to  what  I  have  already 
written  upon  this  subject,  in  immediate  con- 
nexion with  the  application  of  special  ma- 
nures. It  seems  to  me  dangerous  to  let  the 
view  of  Liebig,  with  regard  to  the  formation 
of  ammonia  in  the  soil,  as  given  in  pp.  5025 
and  5036.  go  forth  without  at  least  some  fur- 
ther qualification.  A  portion  of  the  ammonia 
of  plants  may  have  been  formed  in  the  soil 
in  the  manner  indicated  by  Liebig,  but  it  does 
not  from  this  follow  that  plants  obtain  all 
their  nitrogen  in  the  form  of  ammonia,  or 
that  it  is  not  absolutely  necessary  to  add  ni-  *• 

trogenous  manures  to  the  soil,  or  to  guard 
carefully  against  their  deterioration  while  in  , 

the  yard  or  heap.  The  inference  drawn  by 
Mr.  Stephens  in  par.  5036  is  a  natural  one  if 
the  premises  are  true;  but  apart  from  all 
theoretical  reasoning,  every  day's  pr.ictical 
experience  shows  us  that  the  soil  does  not 
ordinarily  contain  enough  of  nitrogen-afford- 
ing substances,  and  that  it  is  imnudiatclv  and 
strikingly  benefited  by  their  addition.  "The 
farmer  who  preserves  his  manures  most  care- 
fully, and  conducts  their  decomposition  in 
such  a  manner  as  to  sutler  the  least  loss  of 
ammonia,  finds  himself  repaid  in  their  in- 
creased  efficacy  when  they  are  added  to  the 
soil.  This  whole  theory  is  but  one  of  the 
extreme  views  which  Liebig  has  held  upon 
some  most  important  points  in  practice — views 
which  he  himself  has  repeatedly  been  led  to 
change  entirely,  or  to  modify  in  essential  fea- 
tures. 

His  great  reputation,  and  the  fascination  of 
genius  shown  in  all  of  his  writings,  have  led  to 
the  enthusiastic  adoption  of  his  successive 
theories  with  regard  to  ammonia,  and  the  con- 
sequent disappointment  attendant  upon  their 
reduction  to  practice,  has  often  produced  a 
corresponding  degree  of  distrust  in  the  whole 
system  of  scientific  ao-rieulture. 

The  views  of  Mulder  upon  this  subject  of 
thefoimation  of  ammonia  in  the  soil,  para- 
graphs 5037  and  5038,  are  extremely  beauti- 
ful,  not  inferior  in  this  respect  to  those  of 
Liebig.  They  are  purely  theoretical,  but  in 
my  opinion  lead  us  an  important  step  towards 
the  true  understanding  of  this  matter.  They  •* 
moreover  agree  with  many  of  the  important 
changes  which  have  been  observed  to  occur 
on  the  addition  of  pure  vegetable  matter  to 
the  soil.  It  does  seem  to  me  that  by  uniting 
these  views,  to  a  certain  extent,  with  those  of 
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Liebig,  nnd  ndmlttintj,  as  I  ism  disposed  to  do, 
that  |)l:ints  may  obtain  their  nitrogen  in  part 
from  still  other  combinations,  such  as  the 
nitrates  for  example,  we  arrive  at  conclusions 
which  practice  will  strengthen  rather  than 
contradict.  The  great  danger  with  purely 
scientific  men  is  in  attempting  to  simplify  too 
much.  The  temptation  is  strong  to  make  all 
if  possihie  bend  to  one  clear  and  beautiful 
theory,  and  so  simjtiify  until  every  operation 
can  be  clearly  explained.  It  is  seldom  that 
this  can  be  really  done  ;  the  changes  of  de- 
composition and  recomposition,  of  living  to 
dead  matter,  and  of  decay  to  new  life,  are 
complex  and  varied,  and  cannot  be  represent- 
ed by  any  one  Ibrmula  or  series  of  transpo- 
sitions. 

The  effect  of  every  failure  in  the  reasoning 
of  distinguished  scientific  men  is  unfortunate 
in  its  effect  on  the  progress  of  improvement, 
for  the  reason  that  it  leads  practical  men  into 
a  general  distrust  of  all  theoretical  views  and 
recommendations.  It  is  therefore  of  import- 
ance that  novel  llieoiies  should  not  at  first  be 
announced,  or  least  should  be  qualified  in 
such  a  manner,  that  their  application  to  prac- 
tice might  not  lead,  in  the  first  place,  to  too 
sanguine  expectations,  and  finally  to  serious 
loss  and  disappointment. 

5080.  This  is  a  subject  (the  Rotation  of 
Crops),  upon  wiiich  tlie  American  farmer  can 
as  yet  communicate  comparativ  ely  litile  know- 
ledge. On  a  vast  number,  I  think  it  is  fair 
to  say  on  a  vast  majorily,  of  farms  a  thorougli 
and  enlightened  system  of  rotation  is  un- 
known, in  many  cases,  even  in  the  oldest 
States,  the  only  system  followed  is  to  take 
the  most  valuable  crop  until  the  land  runs 
down  too  low  to  bear  it  profitably.  The  best 
farmers  are  no  doubt  turning  their  attention 
in  this  direction,  and  we  see  much  land  that 
is  so  judiciously  managed  as  to  improve  un- 
der cropping.  There  are  more,  however,  who 
wonild  be  greatly  benefited  by  a  careful 
and  attentive  study  of  such  an  article  as  Mr. 
Stephens  has  here  given  us. 

Tiie  fact  noticed  in  par.  5082,  as  to  the  ex- 
haustion of  the  land  by  grass  crops  when 
they  are  allowed  to  ripen  their  seeds,  will 
doubtless  be  new  to  numbers  who  consider 
themselves  in  the  main  good  farmers.  In 
many  par;s  of  the  State  of  New  York  and  of 
otlier  Stales,  as  I  have  before  mentioned,  it  is 
customary  to  allow  the  timothy  grass  to  ripen 
before  cutting.  The  hay  is  poorer  in  quality 
under  this  system,  and  meadows  so  mown 
every  year  .«oon  show  its  exhausting  effects. 

Tiie  geneial  principles  upon  which  the  ne- 
ces-^ity  of  rotation  in  cropping  depends,  are 
clearly  and  sufficiently  shown  in  this  article, 
and  the  various  courses  instanced  will  be 
found  instructive  examples.  Some  of  the 
crops  are  such  as  we  do  not  cultivate,  and 
we  should  have  to  introduce  others  that  are 


not  mentioned  here ;  but  the  value  of  the 
illustration  remains  the  same,  and  any  farmer 
in  studying  these  plans  will  derive  useful 
hints  as  to  the  management  of  his  own  soil, 
with  the  great  ends  of  profit  and  improvement 
in  view. 

The  excretory  theory  of  De  Candolle,  par. 
5106,  is  now  con.sidcred  as  quite  untenable, 
nevertheless  I  am  inclined  to  tiiink  that  plants 
do  without  doubt  excrete  certain  substances 
from  their  roots  in  a  state  of  solution  ;  that 
these  subst;uices,  however,  are  thrown  off  be- 
cause they  are  injurious  to  the  plant,  I  have 
no  idea.  They  may  have  entered  in  combi- 
nation with  something  which  the  plant  more 
particularly  required,  and  in  such  quantity  as 
to  produce  an  excess,  aad  they  may  return  to 
the  soil  for  the  purpose  of  forming  new  com- 
binations, and  perhaps  once  more  entering  the 
same  plant.  It  is  supposed  that  potash  and 
soda  circulate  in  this  way,  and  convey  to  the 
plant  its  silica,  and  perhaps  other  substances 
which  singly  are  insoluble,  but  wiiich  readily 
dissolve  when  combined  with  either  of  these 
alkalies. 

If  organic  substances  are  ever  excreted  in 
forms  injurious  to  the  plant,  they  cannot  long 
remain  so;  for  the  processes  of  decomposi- 
tion would  soon  bring  them  into  a  wholesome 
state. 

Every  farmer  who  adopts  a  system  of  rota- 
tion should  adhere  strictly  to  it, and  not  be  often 
tempted  to  take  two  exhausting  crops  in  suc- 
cession as  soon  as  his  land  begins  to  improve. 
If  extraordinary  circumstances  render  such  a 
course  advisable,  he  must  nmemher  that  this 
departure  from  the  proper  course  can  only  be 
repaired  by  extra  liberality  in  his  treatment. 
Tlie  remark  of  Boussingault  in  par.  5111, 
though  with  reference  to  a  more  purely  scienti- 
fic \  lew  of  the  question,  may  be  applied  by  the 
practical  farmer.  "  He  should  establish  a 
kind  of  account  current  between  the  inorganic 
matter  of  the  crop  and  that  of  the  manure." 
So  far  as  his  knowledge  of  the  mineral  con- 
stituents of  his  soil  goes,  he  should  endeavor 
to  more  than  balance  the  exhaustion  tiirough 
crops  taken  away,  by  means  of  mai;ures  added. 
With  reg.-.rd  to  the  organic  parts  of  tlie  crops 
and  manures,  he  cannot  in  the  present  state 
of  our  knowledge  calculate  quite  so  exactly, 
but  may  even  then  approximate  sufficiently 
near  to  the  truth  for  most  practical  purposes. 

5113.  I  cannot  leave  this  part  of  Mr.  Ste- 
phens's work,  without  a  few  words  upon  the 
fertility  of  soils,  as  commented  upon  here.  I 
do  not  agree  with  the  view  of  Liebig  thus 
adopted,  thai  we  cannot,  at  least  in  most  in- 
stances, tell  to  what  the  fertility  of  the  soil 
is  owing.  On  the  contrary,  I  maintain  that 
in  nine  cases  out  of  ten  a  careful  analysis 
will  at  once  show  the  causes  of  fertility  or 
barrenness  in  a  soil  ;  and  if  at  the  .same  time 
tlie  physical  characteristics  are  taken  into  con- 
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sideration,  together  with  all  point;?  relating  to 
season,  climate,  and  course  of  cropping,  light 
may  be  thrown  on  the  most  obscure  cases.  I 
say  this  without  hesitation,  as  I  thiniv  that  even 
iny  own  limited  experience  has  given  me  suf- 
ficient proof  of  the  fact.  That  there  are 
cases  not  only  beyond  my  power  of  explana- 
tion, but  beyond  that  of  the  most  eminent 
scicntitic  men,  I  readily  admit:  but  I  believe 
them  to  be  in  the  minority,  and  that  even 
these  will  in  time  yield  to  persevering  chemi- 
cal analysis.  If  the  chemist,  after  years  of 
labor,  cannot  at  the  present  day  s:iy,  in  most 
of  the  cases  that  are  submitted  to  him,  what 
are  the  ingredients  or  combinations  that  cause 
fertility,  the  science  of  scientifie  agriculture 
is  in  a  fiir  more  discouraging  state  than  I 
suppose  it  to  be. 

I  know  that  the  failures  on  the  part  of  cer- 
tain schools,  in  the  application  of  their  ready 
made  theories  to  practice,  have  been  quite 
decisive,  and  also  know  that  discouragement 
has  been  the  result ;  but  that  is  no  reason 
why  other  theories,  founded  originally  on 
practice,  should  not  succeed,  and  have  not 
succeeded.  To  fit  practice  to  theory  is  one 
thing,  and  to  fit  theory  to  practice  is  an  en- 
tirely distinct,  more  useful,  and  successful  bu- 
siness. 

It  seems  to  me  quite  certain  that  the  atmo- 
sphere as  such,  has  a  decided  share  in  the  fer- 
tility of  the  soil,  although  its  influence  is 
modified  by  the  prevalent  temperature  and 
character  of  the  climate.  I  do  not  see  why 
we  may  not  as  well  say  that  the  constituents 
of  the  soil  as  such  have  no  siiare  in  its  fer- 
tility, because  a  soil  in  Nova  Zembia  does 
not  produce  as  much  as  a  soil  of  exactly 
similar  constitution  in  the  Antilles.  The 
elements  of  fertility  are  in  both,  so  far  as  the 
soil  is  concerned,  and  so  far  as  the  surround- 
ing atmosphere  is  concerned,  but  the  climate 
causes  ttie  difierence.  Now  to  say  that  tem- 
perature is  the  controlling  agent  of  fertility, 
as  many  miiiht  be  supposed  to  do  from  this 
stiitement,  would,  as  I  conceive,  be  falling 
into  the  same  error  which  I  am  combating ; 
all  the  warmth  even  of  a  tropical  sun  fails  to 
make  the  African  deserts  fertile,  for  there 
water  is  needed  and  becomes  in  its  turn  the 
essential  condition. 

We  may  carry  this  reasoning  still  further, 
and  show  that  by  simply  altering  the  ciiemi- 
cal  constitution  of  the  atmosphere,  we  may 
neutralize  the  combined  influences  of  the  best 
soil,  the  best  climate,  and  the  most  justly 
graduated  supply  of  moisture  in  the  world. 
Thus  it  turns  out  that  no  partial  view  of  the 
case  is  a  correct  one,  but  that  the  atmosphere, 
the  soil,  the  climate,  and  the  supply  of  water, 
all  have  an  indispensable  part  to  act. 

There  are  many  points  yet  to  study  with 
regard  to  their  combined  action  ;  but  I  be- 
'ieve  that  we  are  acquainted  with  the  leading 


principles  that  regulate  their  bearing  upon 
any  given  locality,  and  I  am  not  afraid  to  say 
boldly,  that  the  well  instructed  agricultural 
chemist  of  the  present  day  can,  in  almost 
every  case,  derive  much  valuable  information 
from  the  mere  analysis  of  a  soil ;  and  provided 
the  other  facts  as  to  climate  and  physical  cha- 
racter are  given,  can  pronounce  with  confi- 
dence not  only  as  to  its  fertility  and  barren- 
ness, but  as  to  the  kind  of  crop  and  of  ma-/ 
nure  best  adapted  to  its  condition. 

5116.  The  experiments  by  Professor  Way, 
alluded  to  in  this  paragraph,  are  of  much  in- 
terest, and  have  opened  a  new  field  for  chemi- 
cal research.  They  appear  to  explain  quite 
satisfactorily  some  puints  which  have  been 
obscure  with  regard  to  the  diff"erent  ac- 
tion of  manures  on  light  and  stiff  soils.  In 
the  concluding  paragraph  from  5119,  are  given 
some  facts  that  of  themselves  correct  many 
of  the  inferences  thnt  might  be  drawn  from 
the  views  of  Lieb'g,  to  which  I  have  alluded; 
for  here  we  see  that  practice  has  learned  to 
proceed,  and  successfully  too,  upon  the  as- 
sumption that  analysis  does  afford  some  cer- 
tain ground  to  stand  upon.  We  see  analyses 
of  crops  brought  to  bear  directly  upon  those 
of  the  soil,  and  see  moreover  that  the  two 
cannot  well  be  separated  in  practice,  for  they 
are  in  a  great  degree  mutually  dependent  each 
losing  a  part  of  its  value  when  alone.  We 
cannot  from  the  nature  of  the  case  represent 
the  constitution  of  a  soil  as  exactly  as  that 
of  a  plant,  but  we  can  come  sufficiently  near 
to  connect  the  two  for  all  practical,  if  not  for 
all  scientific  purposes. 

6 1 47.  On  the  Managejnent  of  Fowls. — This 
is  a  department  to  which  I  am  conscious  of 
an  inability  to  make  any  useful  additions. 
The  information  given  is  all  of  a  practical 
character,  and  it  is  quite  clear  that  Mr.  Ste- 
phens, although  interested  in  the  subject,  has 
not  vet  arrived  at  what  may  be  called  the  ro- 
mance of  fowl-breeding. 

He  is  perfectly  able  to  write  calmly  about 
a  hen,  without  running  off  into  a  tit  of  enthu- 
siasm as  to  the  Cochin  Chinese,  Shanghai, 
Poland,  Dorking,  or  other  breeds.  His  tone 
is,  I  fear,  not  elevated  enough  for  our  Eastern 
friends,  and  I  apprehend  serious  complaints 
from  them.  He  certainly  is  open  to  the 
charge  of  having  dismissed  this  most  impor- 
tant department  of  fancy  agriculture,  with  a 
comparatively  slight  notice. 

Realization  or  Sequel. — This  portion  of  the 
work  is  mostly  an  enlargement  of  the  old 
edition,  and  contains  much  new  matter.  I 
shall  follow  Mr.  Stephens  as  through  the 
previous  parts  of  the  work,  noting  here  and 
there  points  to  which  I  conceive  particular 
attention  should  be  given. 

The  directions  and  suggestions  in  the  first 
twenty  pages  of  this  part,  relative  to  the  phy- 
sical geography  of  land,  difierences  of  climate, 
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and  modes  of  judging  land,  are  all  important, 
and  may  be  in  man}'  ways  useful  to  our 
farmers  as  the  accumulations  of  experience. 
In  our  New  England  and  Eastern  States  gene- 
rally, climate  is  an  especially  necessary  con- 
sideration in  selecting  a  farm.  In  such  an 
uneven,  broken  country,  the  choice  of  situa- 
tion is  of  great  importance.  The  direction 
in  which  the  slope  of  a  hill  side  faces,  may 
make  a  practical  difference  of  vital  effect  in 
the  cultivation  of  the  most  valuable  crops. 
In  the  valley  and  on  the  hill  may  be  a  differ- 
ence amounting  even  to  a  week  or  two  in 
exemption  from  early  or  late  frosts  'I'ld  lead- 
ing to  a  corresponding  difference  in  the  success 
of  the  occupants.  Such  illustrations  as  these 
show  us  the  justice  of  the  observation  in 
paragraph  6237,  that  the  mean  temperature 
of  a  place  is  not  a  sufficient  index  to  the  cha- 
racter  of  its  cultivation,  unless  we  have  the 
extremes  also.  For  example,  the  mean  tem- 
perature in  New  Jersey,  Connecticut,  New 
York,  and  New  England,  does  not  vary 
greatly  in  its  range  from  Edinburgh,  Dublin, 
and  London,  that  is  from  46  to  52  ;  and  yet 
we  are  able  to  grow  crops  which  they  cannot 
ripen  at  all,  while  at  the  same  time  they 
plough  and  sow  when  our  ground  is  yet  frozen 
hard.  Their  climate  is  more  equable,  being 
neither  intensely  cold  in  winter  nor  warm  in 
summer;  ours  is  in  extremes,  so  that  the 
heat  of  our  summer  more  than  makes  good 
the  cold  of  our  winters. 

5247.  .^s  the  importance  of  drainage  be- 
comes more  generally  recognised,  due  weight 
will  be  given  to  the  remark-;  in  this  paragraph 
as  to  its  influence  on  the  permanent  tempera- 
ture of  the  soil,  by  withdrawing  any  excess 
of  moisture.  This  bears  with  particular  force 
on  a  class  of  soils  that  our  farmers  call  cold 
and  sour,  but  which  they  generally  consider 
it  quite  unnecessary  to  drain.  Such  land  has 
an  excess  of  water,  which  keeps  down  its 
temperature ;  wiien  that  is  removed  by  the 
drain,  the  temperature  will  rise,  and  the  pro- 
perties of  coldness  and  sourness  disappear. 

5259.  It  is  I  believe  the  general  impression 
that  in  this  country  also  our  winters  are 
usually  less  severe,  and  our  springs  more  un- 
certain and  backward,  than  formerly,  and  the 
reasoning  of  Mr.  Knight  upon  the  subject 
will  attract  attention. 

5263.  The  judging  of  land  from  the  direc- 
tions here  given  is  seen  to  be  a  study,  and  to 
be  reduced  to  a  matter  of  rules  aided  by 
practical  skill.  Particular  attention  is  there 
paid  to  the  subsoil,  and  with  good  reason, 
althougii  it  would  I  am  sure  be  considered 
useless  trouble  by  some  of  our  old-fashioned 
skimming  f.u-mers.  I  fear  too  that  the  signs 
of  exhaustion  an  1  low  condition  enumerated 
in  p.  528:',  would  be  found  on  too  many  of 
our  long  ci.ltivatjd  farms. 

The  inl'urmali>n  as  to  the  estimation  of 


rent,  mode  of  offering  for  a  farm,  negotiating 
the  lease,  &,c.,  paragraphs  5284  to  6366,  is 
not  so  applicable  to  this  country  as  to  many 
others,  our  farms  being  mostly  in  the  hands 
of  proprietor.^.  Where  farms  are  let,  few  if 
any  regulations  are  usually  adopted  to  bind 
the  tenant  to  any  particular  course.  The 
consequence  is  that,  in  very  many  eases  the 
letting  of  a  farm  is  an  equivalent  to  a  great 
and  lasting  injury  of  the  land  ;  for  there  are 
few  tenants  who,  when  holding  land  unre- 
strained for  a  short  period  of  years,  can  resist 
the  temptation  to  Uike  a  little  more  off  than 
they  put  in.  Some  set  themselves  delibe- 
rately at  work  to  exhaust  the  land  within  the 
terra  of  their  occupation.  Such  a  state  of 
things  ought  not  to  continue ;  the  tenant 
should  be  bound  to  pursue  a  certain  course, 
and  that  course  to  be  one  laid  out  by  the 
landlord,  so  that  his  land  could  not  suffer. 
The  natural  tendency  of  things  is  always  to 
the  accumulation  of  lartre  properties,  and  as 
we  become  an  older  people  tenants  will  un- 
doubtedly be  more  numerous  than  tiiey  are 
at  present.  Whether  this  is  desirable  or  not 
cannot  now  be  discussed;  I  merely  mention 
the  probability  of  such  a  thing,  that  we  may 
see  here  what  would  be  the  best  management 
for  the  land  in  such  cases. 

5367.  This  minute  account  of  all  the  ex- 
penses connected  with  a  farm  of  500  acres, 
during  the  first  eighteen  months  of  occupan- 
cy, is  both  curious  and  instructive.  The  sum 
of  nearly  Si 8.000  laid  out  in  so  short  a  time, 
in  merely  stocking  the  farm  and  commencing 
operations,  is  a  very  large  one,  and  shows  the 
amount  of  capital  required  in  British  husban- 
dry. When  we  add  to  this  the  cost  of  build- 
ings, par.  5516,  making  some  $10,000  more, 
the  whole  outlay  by  the  landlord  and  tenant 
is  not  less  than  $30,000,  without  mentioning 
the  farm  house  and  the  laborers'  houses. 
Besides  his  $18,000  of  outlay,  the  tenant  also 
has  his  rent  to  pay,  which  would  vary  from 
$2,500  to  $8,000  per  annum,  or  even  more 
in  some  cases.  It  must  be  noticed,  however, 
as  one  alleviating  circumsUince,  that  when 
we  speak  of  a  farm  of  600  acres  in  England, 
it  means  500  acres  actually  under  cultivation  ; 
not  half  to  three  quarters  woodland  or  rough 
pasture,  as  is  usually  the  case  with  us.  The 
farmer,  by  reading  over  the  variety  of  advice 
and  information  given  under  these  various 
paragraphs,  may  glean  many  items  of  a  highly 
useful  character.  We  may  not  follow  such  a 
system  exactly,  but  we  may  perhaps  derive 
much  advanta<re  from  copying  some  of  its  parts 
and  details.  The  prices  of  work,  especially  of 
that  in  wood,  can  be  no  guide  to  us.  The 
account  of  Chubb's  detector  lock,  with  the 
2,592,000  chances  of  security  it  affords,  is 
quite  refreshing,  and  I  would  advise  all  farm- 
ers to  apply  the  advice  which  is  given  relative 
to  locks  to  the  purchase  of  all  otlier  articles ; 
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the  best  is  ultimately  the  cheapest ;  a  half 
dollar  or  dollar  saved  in  purchasing  an  infe- 
rior lock,  may  open  your  dwelling  to  the  bur- 
glar and  cause  the  loss  of  thousands  ;  a  dollar 
or  two  saved  in  the  purchase  of  a  plouuh, 
may  throw  horses  and  hands  idle  in  the  midst 
of  pressinir  business,  while  the  inferior  imple- 
ment is  repairing;  such  is  almost  always  the 
result  of  unwise  economy. 

5566.  There  is  much  under  this  hend  that 
is  worthy  of  attention  from  our  farmers,  par- 
ticularly those  who  occupy  old  farms.  In 
many  parts  of  our  country  very  little  heed 
seems  originally  to  have  been  given  to  the 
shape  of  the  fields,  which  are  consequently 
found  in  a  great  variety  of  capricious  shapes. 
These  irregularities  are  doubtless  picturesque, 
but  they  give  rise  to  numerous  difficulties  in 
practice,  and  occasion  a  very  considerable  loss 
of  time  in  extra  turning.  As  near  to  a  square 
as  po-^sible  is,  according  to  Mr.  Stephens,  the 
best  tbrm  and  the  easiest  worked. 

5596.  The  planting  of  hedges  or  trees,  and 
the  placing  of  walls  for  the  distinct  purpose 
of  aftbrding  shelter,  has  not  been  done  to  any 
great  extent  in  this  country,  and  yet  I  have 
no  doubt  but  it  would  be  found  very  benefi- 
cial in  many  localities,  where  coKl  and  strong 
winds  prevail  during  any  part  of  the  year. 
We  frequently  see  in  our  wildest  districts, 
farmers'  houses  perched  upon  the  summit  of 
bleak  hills,  without  even  a  bush  to  break  the 
force  of  winter  storms.  A  thick  clump  of 
evergreens  planted  so  as  to  break  the  force 
of  the  prevailing  winds,  w-ould  prove  a  great 
source  of  comfort  in  such  a  situation.  In 
Scotland  whole  farms  are  sheltered  and  greatly 
improved  by  judicious  belts  of  plantation  ; 
they  are  made  more  healthy  to  animals,  and 
earlier  in  ripening  crops.  The  hedges,  which 
are  so  common  a  mode  of  inclosurein  Great 
Britain,  form  an  excellent  shelter,  and  a  most 
durable  fence  if  properly  cared  for.  With- 
out care,  however,  they  soon  become  defective 
and  straggling  plants  die  out,  the  gaps  are 
stopped  by  two  or  three  sticks  or  a  bush,  and 
finally  the  hedge,  in  such  a  dilapidated  condi- 
tion, looks  worse  than  any  other  kind  of 
fence.  The  hawthorn  does  not  bear  our 
summers  well,  but  we  have  a  variety  of  native 
plants  that  form  an  equally  handsome  and 
strong  hedge.  The  great  point  is  to  keep  the 
plants  cut  down  low  for  the  first  few  years 
after  transplanting,  so  that  they  will  thicken 
at  the  bottom,  and  afterwards  to  give  them 
an  occasional  clipping.  Gaps  caused  by  a 
dead  plant,  or  any  other  cause,  should  be  at 
once  attended  to.  All  the  necessary  minutiae 
of  planting,  forming  banks  and  ditches,  are 
fully  gone  into  under  this  head,  and  will,  for 
the  most  part,  apply  to  the  formation  of 
hedges  in  this  country. 

I  do  not  see  that  the  dead  hedge,  fig.  468, 
or  the  stake  and  rice  fence,  fig.  469,  possess 


any  properties  which  recommend  them  on  this 
side  of  the  Atlantic.  A  stump  fence  is  far 
more  picturesque  and  durable;  and  even  the 
crooked  fence  might  almost  compare  advan- 
tageously with  these.  In  our  Eastern,  and 
all  other  States,  where  wood  is  cheap,  it  forms 
the  least  expensive  and  troublesome  fence 
that  can  be  made ;  but  where  it  begins  to 
grow  scarce,  and  on  the  Western  prairies 
where  there  is  none,  some  substitute  must  be 
found.  I  am  inclined  to  think  that  in  all  such 
regions  hedges  will  become  rather  common, 
though  it  is  not  probable  that  they  will  be  at- 
tended to  in  the  careful  manner  here  described. 
Wire  fences,  if  strong  enough,  may  very  pos- 
sibly supersede  all  other  kinds  in  many  sec- 
tions. 

5G92.  In  the  New  England  States  we  con- 
sider ourselves  beyond  all  teachers  in  the  art 
of  building  stone  walls,  and  consequently  are 
not  prepared  to  acknowledge  the  receipt  of 
much  information  under  this  head.  The  plates 
and  directions  will  be  found  more  u-^eful,  in 
those  States  where  stones  do  not  usually 
cover  more  than  half  of  the  surface.  Our 
walls  generally  lack  the  coping  shown  in  fig. 
476,  partly  however  for  the  reason  that  being 
in  a  region  of  boulders,  we  seldom  have  such 
regularly  stratified  stones  to  lay  as  those 
shown  in  the  cut.  Where  they  can  be  pro- 
cured the  coping  is  of  gre.it  service,  as  it 
keeps  the  upper  courses  of  the  wall  in  their 
places,  prevents  walking  upon  the  top,  and 
makes  the  wall  a  better  barrier  for  sheep.  I 
have  often  seen  this  coping  laid  in  mortar 
while  travelling  in  Scotland. 

512-2.  I  do  not  know  that  the  methods  of 
setting  up  and  straining  wire  fences  here 
given,  ditler  much  from  those  which  are  de- 
scribed in  our  own  agricultural  papers,  and 
therefore  do  not  linger  upon  them.  The 
cheapness  of  wire  and  iron  in  England  gives 
them  an  advantage  in  the  construction  of  this 
kind  of  fence;  but  I  think  with  Mr.  Stephens, 
that  it  is  doubtful  if  it  ever  supersedes  hedges, 
or  stone  and  wood,  for  situations  where  great 
strength  is  required,  or  where  shelter  is  ne- 
cessary. 

5755.  I  might  probably,  by  searching  over 
agricultural  periodicals  add  designs  of  some 
hundreds  of  gates  in  addition  to  those  figured 
here  ;  but  as  they  are  almost  all  defective, 
think  it  best  to  be  content  with  these.  We 
have,  however,  some  very  ingenious  gates, 
which  seem  to  me  fully  equal  to  any  of  the 
plans  here  described.  The  great  difficulty 
with  the  ordinary  field  gates  is,  that  in  our 
northern  climate  they  are  liable  to  sag,  the 
heel  post  being  thrown  out  of  the  perpendi- 
cular by  the  frost,  if  not  by  the  weight  of 
the  gate  itself  This  is  an  annoyance  which 
is  comparatively  little  felt  in  Britain,  but  is 
very  serious  here.  It  is  this  which  has  led 
to  retaining  the  clumsy  bars  on  so  many  of 
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our  farms;  they  are  troublesome,  and  make 
a  good  deal  of  work  in  t;ikin<j  out  and  putting 
in,  but  they  are  always  in  their  place  and  not 
liable  to  get  out  of  order.  The  heel  post  of 
agate  should  be  sunk  deep  and  firmly  wedged, 
and  the  gate  itself  so  hung  that  its  weight 
shall  not  all  hang  from  the  top  of  the  post, 
hut  rest  chiefiy  on  the  lower  hinge.  This  may 
be  managed  by  means  of  the  diagonal  braces. 

5774.  The  recommendation  here  given  for 
the  preservation  of  gate  posts  is  useful,  and 
might  be  followed  with  advantage.  It  would 
be  still  better  to  get  a  post  Kyanized  or  Payn- 
ized,  according  tu  one  of  the  processes  now 
in  vogue,  by  means  of  which  it  is  .said  to  be 
rendered  almost  as  indestructible  as  stone. 

6775.  On  the  Draininpr  of  Land. — Under 
this  head  the  American  farmer  is  presented 
with  the  mostcoraplete  practical  and  theoretical 
system  of  drainage  tiiat  I  have  yet  seen ;  the 
account  isfull,particular,and  clear,and  is  illus- 
trated sufficiently  to  render  every  detail  intelli- 
gible. Now  that  draining  is  beginning  to  as- 
sume an  aspect  of  importance  in  this  country, 
the  present  treatise  is  particularly  appropriate, 
and  will  doubtless  be  studied  with  much  in- 
terest. 

In  pars.  5778,  79,  and  80,  are  announced 
truths  which  I  have  many  times  presented  to 
practical  men  in  various  States,  but  which  are 
usually  received  with  some  incredulity.  It  is 
difficult  to  make  the  farmer  whose  land  is 
tolerably  dry  on  the  surface,  believe  that  there 
is  too  much  water  beneath.  This  is  never- 
theless the  case  on  numerous  farms,  and  no 
way  .short  of  thorough  draining  can  be  found 
to  render  the  grass  on  such  fields  other  than 
cold  and  sour,  or  the  crops  other  than  yellow, 
sickly,  and  scanty.  These  soils  may  become 
dry  at  midsummer  to  a  proper  depth,  but  they 
have  been  wet  through  all  the  early  part  of  the 
season,  when  the  crop  should  have  been  grow- 
ing, and  very  probably  now,  when  they  are 
dry,  they  have  baked  iiard  and  stiff.  At  the 
close  of  par.  4780  Mr.  Stephens  announces  his 
conviction  that  there  is  not  a  single  firm  in 
the  kingdom  of  Great  Britain,  that  would  not 
be  benefited  by  draining.  This  seems  a 
strong  statement,  but  I  am  aware  that  other 
experienced  men  have  said  the  same  thing. 
I  do  not  think  that  such  an  assertion  would 
be  made  by  any  prudent  man  regarding  this 
country,  where  our  climate  makes  a  great  dif- 
ference in  the  dryness  of  the  soil.  There  are 
many  districts  where  the  drain,  even  if  it  pro- 
duced any  improvement,  would  certainly  not 
repay  the  cost  of  its  introduction.  But  at 
the  same  time  I  am  surprised  to  find,  in  tra- 
velling through  different  sections,  how  few 
farms  there  are,  some  parts  of  which  would 
not  be  improved  by  drainage.  After  a  little 
practice  the  eye  can  select  these  spots,  almost 
as  far  as  the  nature  of  the  crop  is  discernible. 
I  have  seen,  while  travelling  through  the  coun- 


try, thousands  and  tens  of  thousands  of  acres 
rendered  cold  and  unproductive  in  a  more  or 
less  striking  degree  by  this  concealed  water, 
of  the  existence  of  which  it  would  be  very 
hard  to  convince  the  owner. 

On  our  farms,  according  to  my  present  im- 
pressions, drainage  will  require  to  be  on  a 
more  limited  scale  than  in  Britain,  and  it  will 
not  therefore  be  necessary  to  talk  of  draining 
every  field.  The  operation  will  commence  at 
least,  with  those  parts  of  the  farm  which  are 
beyond  all  question  too  wet,  and  gradually 
progress  as  experience  and  practice  prove  its 
efficacy. 

5788  to  5793.  Tiie  directions  here  given  as 
to  levelling  are  immediately  practical,  and 
show  that  it  is  practicable  to  drain  land  with 
a  much  less  slope  than  is  thought  possible 
here.  In  fact  there  is  no  place  where  the  na- 
tural water  runs  oflf  at  all,  in  which  fall  enough 
for  a  tile  drain  cannot  be  obttiined.  When 
the  fall  is  so  gentle,  the  outfall  or  outlet  must 
of  course  be  particularly  attended  to  as  de- 
scribed in  par.  5791. 

5795.  Ttie  advice  given  relative  to  neatness 
of  cutting  is  quite  necessary,  as  is  also  the 
caution  to  lay  the  tiles  or  stones,  and  fill  up 
the  ditch,  as  soon  as  possible  after  it  is  cut. 
Any  one  who  has  seen  the  effects  of  a  heavy 
shower  on  the  sides  of  a  newly  cut  ditch,  will 
understand  the  extra  labor  that  may  be  incur- 
red by  a  little  neglect  in  this  particular. 

5799.  The  princ-ple  here  laid  down,  that 
the  small  drains  should  be  carried  straight 
down  the  planes,  irrespective  of  wet  and  dry 
spots,  is  one  that  has  been  thorousrhly  estab- 
lished by  long  experience  as  the  best.  All 
practised  drainers  have  di-scarded  the  old  sys- 
tem of  running  the  drains  round  the  edges 
of  hills,  in  order  to  cut  off' the  springs  ;  they  hit 
them  all  the  more  surely,  and  dry  the  land 
more  completely,  by  following  the  other  sys- 
tem. 

5803.  Nothing  is  more  true  than  that  by 
stopping  a  loot  short  of  the  proper  depth  for 
a  drain,  money  is  lost;  there  is  a  small  appa- 
rent gain,  or  rather  saving,  at  first,  but  after- 
wards there  is  an  annual  loss  of  manures,  and 
also  loss  iu  the  inferior  crops.  If  such  an 
improvement  is  to  be  made,  the  best  policy  ia 
to  do  it  well  and  permanently,  not  to  follow 
such  a  mistaken  course  as  did  the  Lothian 
farmer  mentioned  in  par.  5804,  who  by  saving 
in  the  number  of  his  drains,  flattered  himself 
that  he  was  drying  his  land  very  cheaply, 
whereas  the  event  proved  that  he  was  only 
able  to  get  a  good  full  crop  from  about  half 
of  the  field  ;  the  whole  operation  was  an 
illustration  of  the  old  maxim,  penny  wise  and 
pound  foolish.  I  am  inclined  to  think  that 
most  of  our  light  soils  may  be  drained  by 
three  feet  drains,  at  from  thirty  to  fifty  feet 
apart,  but  on  stiff  soils  they  must  be  much 
nearer  together.    Probably  there  are  very  fewr 
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cases  where  a  depth  of  less  than  from  thirty 
to  thh*ty-six  inches  is  advisable,  and  I  am  in- 
clined to  doubt  if  there  is  in  most  localities 
much  advantage  in  going  beyond  that, 
although  some  of  the  later  English  authorities 
talk  of  going  as  low  as  seven  feet.  Three 
feet  in  depth  will  leave  an  available  working 
soil  of  30  inches,  which  is  six  or  eight  inches 
more  than  has  ever  been  attained  by  the  most 
powerful  subsoil  ploughs,  or  even  by  the  fork. 
1  am  not  sure  that  the  benefit  of  going  down 
further  would  repay  the  greatly  increased  ex- 
pense. 

6812.  The  narrow  drain  spade,  fig.  496, 
and  the  scoop  hoe,  fig.  479,  and  also  those  of 
figs.  608  and  509,  would  be  valuable  imple- 
ments for  use  in  this  business  of  digging 
drains.  It  is  in  this  point  that  our  farmers 
will  encounter  most  trouble  at  first.  They 
will  not  have  the  proper  tools,  and  may  not 
be  able  to  find  men  who  have  been  accus- 
tomed to  ditching.  An  expert  ditcher  will 
rlo  very  nearly  twice  as  much  as  one  who  is 
unused  to  the  business,  and  at  the  same  time 
in  a  neater  and  more  workmanlike  manner. 
The  better  way  is  to  have  them  done  by  con- 
tract, at  so  much  a  rod. 

6837  to  5847.  We  here  have  figured  all  the 
various  forms  of  tiles  that  are  worthy  of  no- 
tice. The  pipe  tiles  have  come  into  universal 
favor,  because  they  are  so  much  cheaper  than 
the  old  form,  vviiere  there  were  two  pieces, 
the  tile  and  the  sole,  requiring  to  be  made  at 
separate  operations  of  the  machine.  Their 
superior  ligiitness  too  is  an  item  in  transpor- 
tation ;  and  from  their  solid  continuous  form, 
they  are  much  less  liable  to  be  broken.  I 
have  no  doubt  that  Mr.  Stephens's  views  rela- 
tive to  the  proper  shape  for  a  pipe  tile  are 
perfectly  correct,  and  that  fig.  515  presents 
more  advantages  than  any  other  form.  The 
objection  to  this  and  all  forms  of  tiles 
in  the  minds  of  our  farmers,  arises  from  a 
fear  that  water  will  not  find  its  way  into  I  hem; 
but  surely  the  experience  of  all  Great  Britain 
should  be  sufficient  to  weigh  against  a  mere 
individual  prejudice.  Tlie  fact  is,  tiiat  nothing 
short  of  surrounding  the  pipes  with  some 
waterproof  concrete,  will  keep  the  water  out 
of  them.  No  packing  of  clay,  however  stiif, 
will  do  it  for  any  length  of  time.  As  to  their 
capacity  for  carrying  away  the  water,  Mr. 
Stephens  observes,  par.  5847,  that,  from  his  ex- 
periments, a  pipe  of  one  inch  bore  is  quite 
sufficient  to  carry  otF  all  the  water  that  falls 
^  within  the  range  of  its  action.  In  5850,  the 
*l^  principle  by  which  the  tile  dries  the  soil,  and  in 
Hi '■  consequence  of  which  it  is  almost  impossible 
*^  to  keep  the  water  out  of  it,  is  clearly  explained. 
Stiff  clay  is  really  the  best  substance  for  the 
immediate  covering  of  the  tiles.  If,  however, 
the  first  season  after  they  are  laid  in  a  heavy 
clay  soil  is  a  very  wet  one,  the  full  effects  of 


the  drain  are  not  perceptible  until  the  second  * 

year. 

5852.  The  cost  of  draining  with  tiles,  as 
given  in  this  and  succeeding  paragraphs,  is 
really  very  trifling  when  compared  with  the 
benefit,  and  the  actual  increase  of  value 
arising  from  the  operation.  It  cannot,  how- 
ever, be  a  standard  for  us.  The  cutting  of 
the  diteiies  is  done  far  cheaper  than  in  this 
country,  and  the  price  of  tiles  is  not  more 
than  a"  third  of  what  we  have  to  pay  at  pre-  . 
sent.  There  are  now  but  fi^w  machines  T 
making  tiles  among  us,  so  few  that  the 
demand  is  greater  than  they  can  supply.  In 
consequence  of  this  the  price  keeps  up,  but 
will  fall  whi'n  competition  fairly  commences. 
As  an  illustration  of  Engli>h  prices,  1  refer 
to  Mr.  Mechi's  experience,  in  par.  5852,  where 
the  cost  of  digging  a  four  to  five  foot  ditch 
was  only  six  pence,  or  about  twelve  cents, 
per  rod,  and  the  tiles  about  $3  per  thousand, 
making  the  whole  expense  of  draining  an 
acre  but  about  $12. 

5856.  I  could  add  quite  as  remarkable 
statements  as  any  here  given,  drawn  from  my 
own  notebook  while  travelling  in  Scotland 
and  England  ;  the  general  testimony  of  the 
farmers  was,  that  they  got  their  money  back 
in  from  two  to  three  years;  many  got  it  back 
from  the  fir>t  crop. 

5862.  I  have  seen  an  instance  where  this 
deposit  of  iron  ochre  was  so  abundant,  as  to 
choke  tile  drains  within  twelve  months  after 
they  were  laid.  A  strong  stream  of  water 
sent  in  at  the  upper  end  of  the  drain  washed 
it  out  in  large  clots. 

5879.  I  would  recommend  those  of  our 
farmers  who  make  stone  drains,  to  read  over 
this  and  the  succeeding  paragraphs  on  the 
same  subject.  Our  stone  drains  are  very 
generally  made  with  large  stones,  so  that 
small  animals  can  obtain  access,  and  so  that 
earth  can  wash  in  ;  the  consequence  is  that 
they  are  extremely  liable  to  choke,  and  when 
choked,  their  repair  is  both  troublesome  and 
expensive.  The  breakage  of  stones,  as  for  a 
macadamized  road,  is  a  tedious  and  expensive 
business,  and  it  might  be  easier  in  many 
places  to  screen  out  a  coarse  gravel  for  tliis 
purpose.  When  tiles  can  be  obtained  they 
are  I  think  cheapest,  even  at  present  prices. 
Where  stones  must  be  used,  they  should,  in 
accordance  with  the  present  directions,  be  as 
small  as  can  be  got,  and  the  filling  should  be 
very  carefully  done,  so  that  no  more  water 
may  obtain  access  at  the  top  than  would  fall 
naturally  on  the  portion  of  earth  immediately 
over  the  drain. 

I  he.nrd  JMr.  Smith,  of  Deanston,  the  lead- 
ing originator  of  the  present  system  of 
thorough  draining,  say  that  he  had  stone 
drains  twenty  years  old  on  his  farm,  doing  as 
good  service  as  when  they  were  first  laid.    I 


76 


AJMERICAN  APPENDIX— AUTUMN. 


am  quite  sure  thnt  the  plan  shown  in  fig.  524 
is  a  good  one  for  stone  drains;  flat  stones  can 
always  be  found  to  make  the  triangular  chan- 
nel, and  the  small  stones  at  the  sides  and  on 
the  top  nre  an  effectual  protection  against  the 
burrowing  of  aiiimnls  or  falling  in  of  earth. 
Especial  care  is  necessary  to  keep  the  top  of 
stone  drains  well  below  the  lowest  reach  of 
the  plouirh  ;  for  if  it  touches  the  upper  stones 
and  loosens  tliem,  earth  will  certainly  wash 
in  and  cause  a  stoppage. 

5895.  It  might  be  supposed  that  the  shoul- 
dered bog  drain,  fig.  630,  would  soon  collapse 
and  close,  but  this  is  not  the  case.  When  a 
trup  peat  is  exposed  to  the  air  it  hardens  and 
dries;  if  after  exposure  for  a  month  or  two 
it  is  again  immersed  in  water,  it  does  not  be- 
come soft  as  when  it  was  first  cut,  but  remains 
hard.  The  peat  tiles,  fig.  533,  are  almost  in- 
des'rnclible.  1  saw  one  which  had  been 
thrown  into  a  steam  engine  boiler,  and  allow- 
ed to  remain  for  several  weeks;  on  being 
taken  out  it  still  retained  its  shape  and  hard- 
ness, without  any  material  alteration. 

5932.  The  reading  of  this  and  two  or  three 
subsequent  paragraphs,  wilh  the  examination 
of  fio'.  541,  will  be  useful  to  those  who  still 
remain  unconvinced  as  to  the  ability  of  pipe 
tiles  to  form  a  successful  and  permanent 
drain. 

5937.  I  should  suppose  that  in  some  parts 
of  our  country,  where  the  necessary  mate- 
rials are  abundant  and  cheap,  concrete  tiles, 
such  as  fig.  542,  might  be  made  cheaply,  and 
form  a  more  economical  drain  than  clay  tiles 
at  the  present  prices.  They  are  not  easily 
broken,  and  would  last  for  an  indefinite  length 
of  time. 

The  experiment  detailed  in  par.  5941  shows 
the  immense  quantity  of  water  that  is  drawn 
off  by  drains  in  a  single  season.  It  is  easy 
to  conceive  that  the  eftect  of  so  large  a  body 
of  water  remaining,  as  it  would  for  the  most 
part  have  done,  would  be  highly  injurious. 
The  very  ingenious  apparatus  shown  by  fig. 
543  might  be  applied  with  advantage  to  the 
measurement  of  any  small  steady  stream,  and 
would  afford  very  interesting  results. 

The  subject  of  draining  is  one  of  such 
magnitude,  that  I  might  extend  my  notes  in 
this  department  to  very  many  pages,  but  the 
space  at  my  command  will  not  permit  me  to 
do  so,  and  I  must  leave  it  with  the  foregoing 
brief  suggestions  and  commentaries. 

5949.  On  Improving  Waste  Land. — It  is 
very  generally  the  custom  in  this  country, 
when  ploughing  for  the  first  time  land  that  is 
stony  and  full  of  roots,  to  use  a  heavy  plough, 
with  oxen  instead  of  horses.  They  move 
more  slowly,  and  do  not  suffer  so  much  from 
being  brought  up  suddenly.  It  must  be  ac- 
knowledged, however,  that  the  first  year's 
operations  do  not  usually  leave  such  land  in  a 
highly  finished  state ;  the  work  is  slow  and 


toilsome,  and  after  all  the  soil  actually  moved 
by  the  plough  is  of  a  very  uneven  depth. 
The  farmers  generally  rely  upon  the  plough- 
ings  of  subsequent  years  to  improve  the  sur- 
face further. 

This  is  unquestionably  an  inferior  system 
compared  to  that  of  trenching  ail  these  stony 
and  tangled  plots;  but  in  many  cases  ii  is 
the  best  that  circumstances  will  admit.  On 
much  of  our  new  land  the  cost  of  trenching 
would  amount  to  many  times  the  first  price 
of  the  soil  itself,  and  to  far  more  than  the 
value  of  its  produce.  Here  then  t!)e  only 
course  obviously  is,  to  tear  up  the  surface  in 
the  best  and  most  economical  way  possible, 
and  to  improve  upon  this  imperfect  operation 
in  every  subsequent  year.  In  the  older  States 
more  expensive  operations  are  practicable, 
and  even  advisable.  I  have  known  from  $50 
to  $70  per  acre  spent  in  the  digging,  blast- 
ing, and  carrying  away  of  stones,  and  with 
profitable  pecuniary  results.  On  some  long 
cultivated  farms,  however,  this  business  of 
getting  out  stones  is  neglected  as  being  too 
expen>ive,  and  we  may  see  stones  scored  and 
seamed  in  every  direction,  with  the  marks  of 
the  ploughshares  and  harrow  teeth  that  they 
have  blunted  or  broken.  I  have  no  doubt  but 
stones  might  be  found  on  some  fiirms,  that 
have  thrown  out  the  plough  for  fificen  or 
twenty  successive  year.-*.  It  is  said  by  some 
farmers  that  a  large  and  hard  boulder  is  easier 
got  rid  of  by  sinking  it  a  foot  or  two,  than  by 
blasting  and  carrying  away  the  fragments. 

5977.  Trench  and  Subsoil  Plonghirig. — 
The  subsoil  ploughs  mentioned  and  figured 
here,  are  more  costly  and,  weighty  instru- 
ments than  those  lately  introduced  here. 
They  are  calculated  to  go  deeper,  and  to  be 
drawn  by  a  larger  power,  than  any  that  I  have 
seen  used  in  this  country.  Our  subsoil  ploughs 
are  comparatively  light  and  cheap,  and  are 
mostly  intcn^led  for  use  on  small  farms  where 
the  team  available  for  working  them  is  small. 
They  are  extremely  valuable  for  sucli  a  use, 
even  if  they  gain  only  two  or  three  inches  on 
tlie  furrow  of  the  ordinary  plough.  The  next 
time  of  using  they  will  go  an  inch  or  two 
deeper  still. 

The  benefit  derived  from  the  employment 
of  these  small  ploughs  is  very  generally  .ic- 
knowledged  by  those  who  have  used  them, 
and  they  will  in  time  give  way  to  heavier  im- 
plements. All  that  have  become  interested 
in  this  method  of  improvement,  will  find  much 
that  is  instructive  under  this  head. 

I  have  never  seen  what  might  properly  be 
called  a  trench  plough  used  in  this  country, 
but  am  quite  sure  that  it  would  be  found  of 
great  service  on  some  classes  of  soils.  All 
of  these  operations  are,  in  the  present  state 
of  our  agriculture,  only  applicable  to  the 
older  districts  of  the  country,  and  to  those 
who  have  a  very  ready  access  to  markets.   In 
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many  parts  of  New  England  subsoiling  or 
.trench  jAoughing  to  any  great  depth  is  wholly 
impracticable,  on  account  of  the  stones  and 
rocks  which  abound  so  as  in  some  cases 
almost  to  form  a  species  of  pavement.  The 
removal  of  these  previous  to  trying  such  in- 
struments is  absolutely  necessary,  but  would 
certainly  not  pay  except  in  some  districts  that 
are  very  favorably  situated.  The  practical 
e.xperience  of  Mr.  Stephens  with  regard  to 
the  effect  of  bringing  up  the  subsoil  to  the 
surface,  as  given  in  paragraphs  6988,  5997, 
and  5998,  is  of  much  value,  and  yet  I  think 
that  I  have  seen  soils  where  the  turning  out 
much  of  the  subsoil  at  any  one  time  could 
not  be  consiJered  advisable.  1  have  known 
one  or  two  cases  where  soils  were  ruined  for 
eeveral  ye.irs  by  injudicious  trenching.  The 
application  of  common  sense  will  suffice  to 
prevent  such  failures  in  the  majority  of  locali- 
ties. 

6046.  The  Forming  of  Water  Meadows 
and  Irrigation. — The  results  obtained  by  the 
formation  of  such  meadows  have  been  in 
many  instances  most  extraordinary.  There  is 
no  water  derived  from  springs  that  is  abso- 
lutely pure.  It  all  contains  some  mineral 
matter  and  some  organic  matter,  made  up  of 
substances  varying  with  the  sources  of  the 
springs,  and  the  composition  of  the  strata 
through  which  thry  pass.  In  passing  over 
and  among  the  roots  and  stems  of  living  and 
growing  plants,  the  water  parts  with  at  least 
a  portion  of  these  substances  for  the  benefit 
of  the  plants.  Thus  from  the  purest  spring 
water,  plants  derive  so  much  nutriment  as  to 
become  healthy  And  luxuriant. 

Such  meadows  would  be  eminently  of  ser- 
vice in  dairy  districts,  where  the  pastures  are 
apt  to  fail  in  midsummer  ;  a  little  cutting  from 
them  once  or  twice  each  day  would  keep  the 
herds  in  condition.  They  would  also  be 
highly  valuable  in  all  places  where  it  is  diffi- 
cult to  procure  hay  enough  for  the  winter 
stock.  Where  water  can  be  procured  that 
has  run  through  sewers,  or  into  w-liicli  large 
sewers  discharge,  the  effects  are  perfectly  as- 
tonishing. The  celebrated  water  meadows 
near  Edinburgh,  that  rent  at  from  ^50  to  $60 
per  acre,  are  of  this  class.  The  grass  is  cut 
from  them  at  short  intervals  during  the  whole 
season,  a  flowing  taking  place  I  believe  be- 
tween each  crop. 

The  details  as  to  the  cutting  of  ditches,  and 
the  distribution  of  the  water  generally,  are 
sufficient  guides  for  practice.  Careful  atten- 
tion is  requi-ite  in  the  management  of  the 
water  while  flowing,  and  in  its  equal  distribu- 
tion.  It  must  also  be  seen  that  the  plants 
are  not  flowed  too  long,  as  that  would  result 
in  their  ir.jury. 

We  could  not  in  this  country  irrigate  during 
the  months  of  December  and  January,  as  re- 
commended by  Mr.  Stephens,  par.  6064,  but 


would  have  to  do  a  part  of  it  in  spring.  Irri- 
gation cannot  be  expected  to  produce  verj 
remarkable  effects  upon  land  that  has  a  close 
retentive  subsoil  and  is  undrained.  An  un- 
gated field  should,  naturally  or  artificially,  be 
so  drained  as  to  become  dry  almost  imme- 
diately after  the  flow  of  water  is  stopped. 
The  riches  deposited  by  the  water  then  be- 
come entirely  available  for  the  growing  grass, 
and  the  soil  warmed  almost  immediately  by 
the  sun,  exhibits  a  surprising  degree  of  fer- 
tility, when  we  consider  the  seeming  insigni- 
ficance of  the  means  by  which  it  has  been 
produced. 

On  the  Treatment  and  Training  of  various 
classes  of  Domestic  Animals,  on  Slaughtering, 
and  on  the  desirable  points  in  Stock  of  all 
kinds. — Paragraphs  6076  to  6282.  I  have  in- 
cluded all  the  matter  treated  of  under  these 
heads  in  one  comprehensive  caption,  because  I 
am  aware  of  my  inability  to  add  anything  of 
particular  value  to  the  details  and  illustrations 
here  given.  The  opinion  of  any  experienced 
stock  breeder  on  most  of  these  matters  would 
be  worth  more  than  mine,  as  my  studies  have 
been  directed  in  other  channels,  and  I  have 
already  called  attention  to  some  of  the  more 
important  chemical  points  connected  with  the 
feeding  of  stock.  Paragraphs  6193  to  6282 
include,  as  it  seems  to  nie,  a  most  valuable 
and   comprehensive   treatise    on    the   forms,  % 

qualities,   and     peculiar   excellences   of    the        ^ 
various  kinds  of  live  stock.     The  illustrations 
are  uncommonl}' characteristic,  and  the  whole 
outline  of  this  subject  as  worthy  of   study 
by  the  American  as  by  the  English  farmer. 
The  laws  of  breeding,  and  the  principles  of 
crossing,  as  explained  here  from  the  results^ 
of   extended    experience,  will    also   demand' 
close  attention. 

These  branches  of  improvement  have  pro- 
bably been  of  late  more  attended  to  in  this 
country  than  any  others,  and  consequently 
more  advances  towards  a  state  of  perfection 
have  been  made. 

We  have  at  least  specimens,  and  in  many 
cases  widely  difiused  herds  and  flocks,  of  the 
best  foreign  breeds.  Animals  of  undoubted 
pedigree  and  of  real  sterling  excellence,  may 
often  be  seen  on  farms  that  otherwise  show 
marks  of  most  slovenly  and  imperfect  culti- 
vation. 

My  own  opinion  is,  and  I  believe  myself 
to  be  sustained  in  it  by  many  practical  men, 
that  in  our  stock  we  are,  as  a  general  rule, 
in  advance  of  our  cultivation.  We  have 
brought  up  its  character,  and  this  is  well  ; 
we  should  continue  to  improve  it  farther; 
but  at  the  same  time  we  should  remem- 
ber that  the  stock  department  is  after  all  only 
one  of  those  that  require  attention  and  dili- 
gent eflfort.  From  want  of  consideration  in 
this  respect,  much  of  the  foreign  stock  im- 
ported has  deteriorated,  even  where  it  has  not 


78 


AMERICAN  APPENDIX— AUTUMN. 


been  cro«sed  rind  mixed.  The?e  highly  bred 
and  highly  f't'>i  animals  will  not  thrive  as  they 
do  at  home,  when  turned  out  to  st-ek  a  living 
on  poor,  worn  out,  neglected  pasture's.  The 
good  farmer  should  improve  iiis  stock,  but  at 
tlie  same  time  must  endeavor  to  make  his 
land  equal  to  it. 

Those»which  are  called  native  breeds  here, 
and  wliicli  are  cited  by  some  farmers  as  show- 
ing tlie  inutility  of  importing  foreign  stock, 
are  beyniid  question  descendants  of  s-tock 
imported  by  early  settlers.  They  have  since 
been  mixed  in  various  ways  with  other  breeds, 
so  as  ill  time  to  form  a  species  of  distinct  in- 
dividu.il  ciiaracter. 

6283.  On  thf  Living  of  Farm  Servants,  and 
of  Wages. — Under  both  of  these  headings 
much  will  be  found  that  differs  Irom  our  sys- 
tem. Our  wages  are  greater  in  amount,  and 
usually  paid  hy  the  month.  Tiiere  are  no 
markets  set  apart  for  the  hiring  of  laborers, 
and  from  tlife  want  of  this  facility  the  farmer 
is  frequently  put  to  much  inconvenience  in 
hunting  up  hands. 

6335  to  6381.  The  observations  on  this 
subject,  included  in  these  paragraphs,  are  both 
impoitant ;  the  one  to  the  neatness  of  a  farm, 
and  the  other  to  the  accuracy  of  any  experi- 
mental researches  that  may  be  made.  Many 
farmers  buy  expensive  implements,  and  leave 
them  exposed  during  the  winter;  the  same 
sort  of  careless  persons  are  con>tantly  making 
experiments,  which,  for  want  of  the  proper 
precautions,  are  almost  totally  useless,  or 
even  in  some  cases  worse  than  u.sele-s,  on 
account  of  throwing  doubt  upon  really  cor- 
rect views. 

6382.  Of  <-orn  markets  we  know  little  as 
yet,  liut  I  think  it  probable  that  they  will  ulti- 
mately be  established  among  us. 

6404.  Of  Farm  Book-keeping. — Such  a 
sysreni  of  ;  ccouhts  as  is  here  ex[)laini'd,  or 
any  really  well  arranged  plan,  would  save  the 
farmer  much  perplexity,  and  frequently  much 


actual  loss.  There  are  comparatively  few 
farmiTS  who  really  know  exactly  how  they  • 
stand,  or  who  can  show  in  figures  the  real 
state  of  their  expenses,  profits,  and  losses,  for 
a  whole  year.  If  they  kept  strict  account  it 
would  be  easy  to  look  the  matter  in  the  face, 
and  see  just  what  procedure  was  most  advnn- 
tageous  and  economical.  It  is  not  essential 
to  follow  the  examples  given  here,  if  the 
farmer  can  invent  anything  betfer.  I  have 
known  one  or  two  farmers  who  had  devised 
admirably  simple  and  coniprehensivf  plans  of  * 
their  own,  whioh  presented  the  whole  actual 
state  of  afiairs  in  any  one  field,  or  on  the 
whole  farm,  at  a  glance. 

I  have  now  arrived  with  Mr.  Stephens  at 
the  close  of  his  arduous  task,  and  have  only 
to  say  in  conclusion,  that  so  gn-i.t  have  been 
the  variety  and  fertiliiy  of  the  topii-s  present- 
ed by  him,  that  my  great  difficulty  has  been 
to  make  a  selection  among  them.  Confined 
by  the  size  of  the  original  to  narrow  limits 
in  my  additions,  I  have  endeavored  to  touch 
upon  thosi'  points  only  which  seemed  to  be 
best  calculatidfor  the  illustration  of  the  wide 
differences  which  undoubtedly  ixist  between 
American  and  British  agriculture,  and  for  the 
pointing  out  of  the  ground  which  may  be 
con>id«ried  common  to  both  countries.  It  is 
not  to  be  suppo-ed  that  this  or  any  other 
work  will  reconcile  or  do  away  with  all  these 
differences. 

Climate  and  the  constitution  of  society, 
will  always  lead  to  the  adoption  of  systems, 
the  details  of  which  are  somewhat  widely 
apart,  but  at  the  same  time  the  general  prin- 
ciples which  ri'giilate  both  will  be  found  to 
approximate  in  a  marked  degree.  It  is  to 
these  general  principles  that  1  have  for  the 
most  part  endeavored  to  draw  attention,  and 
in  view  of  them  say  confidently,  that  the 
American  farmer  may  find  in  these  volumes 
an  ample,  abundant,  and  invaluable  store  of 
information. 
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